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deux  ou  plusieurs  metaux . Vol.  II,  p.  358 

B.  Tous  les  systemes  contenant  seulement  un  metal 

(h  l’exception  des  systemes  contenant  le  fer) ...  rJ 

C.  Tous  les  systemes  non-metalliques  contenant  une 

or  plusieurs  substances  616mentaires  non- 
metalliques  .  266 


Systemes  non-aqueux 

D.  Tous  les  constituants  sont  des  sels  ou  sont  des 

composes  chimiques,  dont  la  formule  cle  ne 
commence  pas  par  16,  (a  l’exception  des  sys¬ 
temes  sous  [E]) .  41 

E.  Tous  les  constituants  sont  des  oxydes  dont  Pun  au 

moins  possede  un  point  de  fusion  elev6 .  83 


F.  Tous  les  constituants  sont  des  composes  chimi¬ 

ques  dont  la  formule  cle  commence  par  16  (5, 
l’exception  des  systemes  ou  tous  les  consti¬ 
tuants  sont  des  sels;  pour  ceux-ci,  voir  [D]) _  97 

G.  La  formule  cle  de  deux  constituants  au  plus  com¬ 


mence  par  16 .  185 

Systemes  aqueux — Solubilites 

H.  Sels;  acides  et  bases  forts;  composes  dont  la  for¬ 
mule  cle  ne  commence  pas  par  16 .  270 

I.  Tous  les  systemes  non  inclus  dans  [H],  5,  l’excep¬ 
tion  des  systemes  contenant  des  substances 
eiementaires;  pour  ceux-ci,  voir  [C] .  395 


Systemes  aqueux — Abaissement  du  point  de  congelation 

J.  Tous  les  systemes  ne  contenant  que  des  sels  ou  des 
composes  dont  la  formule  cle  ne  commence  pas 


par  16 .  260 

K.  Tous  les  systemes  non  inclus  en  [J] .  263 


Systems  of  More  than  Three  Components,  Freezing-point  and 

Solubility  Data 

A.  All  systems  containing  iron  or  containing  two  or 

more  metals . Vol.  II,  p.  358 

B.  Aqueous  solutions  containing  one  or  more  strong 


electrolytes. 

1.  Solubilities .  270 

2.  Freezing-point  lowering .  254 

C.  Aqueous  solutions  of  weak  or  non-electrolytes. 

1.  Solubilities .  424 

D.  All  systems  containing  only  non-metallic  oxides .  .  83 

E.  All  other  systems .  424 


Systemes  ayant  plus  de  trois  constituants,  points  de  congelation  et 
donnees  de  solubilite 

A.  Tous  les  systemes  contenant  le  fer  ou  contenant 


deux  ou  plusieurs  metaux . Vol.  II,  p.  358 

B.  Solutions  aqueuses  contenant  un  ou  plusieurs 

electrolytes  forts. 

1.  Solubilites .  270 

2.  Abaissement  du  point  de  congelation .  254 

C.  Solutions  aqueuses  d’ electrolytes  faibles  ou  de 

non-electrolytes. 

1.  Solubilites .  424 

D.  Tous  les  systemes  contenant  seulement  des  oxydes 

non-metalliques .  g3 

E.  Tous  les  autres  systemes .  424 


PHASE  EQUILIBRIUM— CONDENSED  SYSTEMS 


SYSTEME  OHNE  DAMPFPHASE 

Page 

Abkurzungen  und  Symbole .  4 

Einkomponenten  Systeme 

I.  Dreiphasenpunkte,  “Umwandlungspunkte  ”  und 
Schmelzpunkte  bei  gewohnlichen  oder  niedrigeren 


Drucke. 

A.  Nichtmetallische  Elemente .  6 

B.  Metallische  Elemente . Bd.  I,  S.  103 

C.  Chemische  Verbindungen .  6 


II.  Einfluss  des  Druckes  auf  die  Schmelz-  und  “Umwand- 
lungs-”  Punkte.  Volumanderung  beim  Schmel- 
zen  und  bei  der  Umwandlung;  direkt  gemessene 
Kompressibilitats-  und  Warmeausdehnungsunter- 


schiede. 

A.  Nichtmetallische  Stoffe .  9 

B.  Metalle . Bd.  II,  S.  459 

III.  Binnendruck .  19 

IV.  Mechanische  Eigenschaften  von  Si02 .  19 


Zweikomponenten  Systeme 

I.  Systeme  die  nur  fliissige  Phasen  enthalten. .  .Bd.  Ill,  S.  386 

Systeme  unter  atmosphariscliem  Drucke  ( sogenannte  konden- 
sierten  Systeme),  Gefrierpunkts — Loslichkeits-Daten 

II.  Systeme  mit  kristallinen  Phasen. 

A.  Metallische  Systeme . Bd.  II,  S.  358 

B.  Systeme  die  mindestens  ein  nichtmetallisches 

Element  enthalten .  22 

C.  Systeme  mit  einem  Metall  und  einer  anorgani- 

schen  Verbindung .  40 

N ICHTWASSERIGE  SySTEME 

D.  Beide  Ivomponenten  sind  chemische  Verbin¬ 

dungen  deren  Schlusselformeln  nicht  mit  16 
beginnen;  oder,  eine  oder  beide  Verbindungen 
sind  Salze  (ausgenommen  der  Systeme  unter 


[E]) . . .  41 

E.  Mindestens  eine  Komponente  ist  ein  hochschmel- 

zendes  Oxyd  oder  andere  feuerfeste  Substanz . .  83 

F.  Beide  Ivomponenten  sind  chemische  Verbindun¬ 

gen  deren  Schlusselformeln  mit  16  beginnen 
(ausser  Systeme  die  ein  oder  zwei  Salze  ent¬ 
halten.  Siehe  oben  unter  [D]) .  97 


G.  Beide  Ivomponenten  sind  chemische  Verbindun¬ 
gen.  Die  Schliisselformel  der  eincn  beginnt 
mit  16,  diejenige  der  anderen  beginnt  nicht  mit 
16  (ausser  Systeme  die  zwei  Salze  enthalten. 


Siehe  oben  unter  [D]) .  185 

Wasserige  Systeme 

H.  Salze,  starke  Saurcn  und  starke  Basen. 

1.  Loslichkeit .  216 

2.  Gefrierpunktserniedrigungen .  254 

I.  Organische  Verbindungen,  schwache  Sauren  und 

schwache  Basen. 

1.  Loslichkeit .  250 

2.  Gefrierpunktserniedrigungen .  261 


Systeme  unter  Drucken  grosser  als  ein  Atmosphdre 

III.  Einfluss  des  Druckes  auf  die  Umwandlungstempe- 
ratur  kristallinischer  Hydrate,  auf  Gefrierpunkten 
und  auf  Loslichkeiten . 


Dreikomponenten  Systeme 


I. 


Systeme  die  nur  fliissige  Phasen  enthalten. 

A.  Mischungsverhaltnisse . 

B.  VerteilungskoefPzienten . 


.Bd.  Ill,  S.  398 
.Bd.  Ill,  S.  418 
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SISTEMI  SENZA  FASE  GASSOSA 

Abbreviazioni  e  simboli . 


Page 

4 


Sistemi  ad  un  componente 

I.  Punto  triplo,  punto  di  trasformazione  e  punto  di 
fusione  a  pressione  ordinaria  e  piu  bassa  dell’ 


ordinaria. 

A.  Elementi  non  metallici .  6 

B.  Elementi  metallici . Vol.  I,  p.  103 

C.  Composti .  6 


II.  Influenza  della  pressione  sul  punto  di  fusione  e  di 
trasformazione;  variazioni  di  volume  che  accom- 
pagnano  la  fusione  e  la  trasformazione;  differenza 
di  compressibility  e  di  espansione  termica  misurata 


direttameiite. 

A.  Tutte  le  sostanze  non  metalliche .  9 

B.  Metalli . Vol.  II,  p.  459 

III.  Pressione  interna .  19 

IV.  Propriety  meccaniche  di  Si02 .  19 


Sistemi  a  due  componenti 

I.  Sistemi  costituiti  soltanto  di  fasi  liquide  . . .  Vol.  Ill,  p.  386 


Sistemi  alia  pressione  atmosf erica  ( cosidetti  sistemi  condensati), 
dati  di  solubilitd  e  puna  di  congelamento 
II.  Sistemi  con  fasi  cristalline. 

A.  Sistemi  metallici .  Vol.  II,  p.  358 


B.  Sistemi  che  contengono  almeno  un  elemento  non 

metallico .  22 

C.  Sistemi  con  un  metallo  ed  un  composto  inorganico.  40 


Sistemi  non  acquosi 

D.  Ambedue  i  componenti  sono  composti  la  cui  for¬ 
mula  chiave  non  comincia  con  16;  oppure  uno  o 
tutti  e  due  i  componenti  sono  sali  (eccettuati  i 


composti  contenuti  in  [E]) .  41 

E.  Un  solo  componente  o  entrambi  sono  ossidi  diffi- 

cilmente  fusibili  o  sostanze  resistenti  al  calore.  83 


F.  Ambedue  i  componenti  sono  composti  la  cui  for¬ 

mula  chiave  comincia  con  16  (eccetto  i  sistemi 
con  i  due  componenti  di  natura  salina.  Per 
essi  vedi  [D]) .  97 

G.  Ambedue  i  componenti  sono  composti.  La  formula 

chiave  di  uno  comincia  con  16  mentre  quella 
dell’altro  non  comincia  con  16  (eccetto  i  sistemi 
con  entrambi  i  componenti  salini,  per  i  quali 


vedi  [D]) .  185 

Sistemi  acquosi 
H.  Sali,  acidi  e  basi  forti. 

1.  Solubilita .  216 

2.  Abbassamento  del  punto  di  congelamento  ....  254 

I.  Composti  organici,  acidi  e  basi  deboli. 

1.  Solubilita .  250 

2.  Abbassamento  del  punto  di  congelamento .  261 


Sistemi  sotto  pressioni  superiori  ad  una  atmosfera 
III.  Influenza  della  pressione  sui  punti  di  trasformazione 
degli  idrati  cristallini,  sui  punti  di  congelamento  e 


sulle  solubilita .  264 

Sistemi  a  tre  componenti 
I.  Sistemi  che  comprendono  solo  fasi  liquide. 

A.  Rapporti  di  miscibility .  Vol.  Ill,  p.  398 

B.  Coefficienti  di  ripartizione .  Vol.  Ill,  p.  418 
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INTERNATIONAL  CRITICAL  TABLES 


Systeme  unter  atmospharischem  Drucke  ( sogenannle  konden- 
sierte  Systeme ),  Gefrierpunkts — Loslichkeits-Daten 

Page 

II.  Systeme  mit  kristallinen  Phasen. 

A.  Alle  Systeme  die  Eisen  oder  die  mindestens  zwei 

Metalle  enthalten . Bd.  II,  S.  358 

B.  Alle  Systeme  die  nur  ein  Metall  enthalten  (aus- 

genommen  Systeme  die  Eisen  enthalten) .  22 

C.  Alle  nichtmetallische  Systeme  die  mindestens 

einen  nichtmetallischen  elementarischen  Stoff 
enthalten .  266 


Nichtwasserige  Systeme 
D.  Alle  Komponenten  sind  Salze  oder  sind  chemische 
Verbindungen  deren  Schliisselformeln  nicht  mit 


16  beginnen  (ausgenommen  Systeme  unter  [E]).  41 

E.  Alle  Komponenten  sind  Oxyde,  davon  hat  min¬ 

destens  eins  einen  hohen  Schmelzpunkt .  83 

F.  Alle  Komponenten  sind  chemische  Verbindungen 

deren  Schliisselformeln  mit  16  beginnen  (aus¬ 
genommen  Salze.  Siehe  oben  unter  [D]) .  87 


G.  Nur  ein  oder  zwei  Komponenten  haben  Schliissel- 

formeln  die  mit  16  beginnen .  185 

Wasserige  Systeme — Loslichkeiten 

H.  Salze;  starke  Sauren  oder  starke  Basen;  Verbin¬ 

dungen  deren  Schliisselformeln  nicht  mit  16 
beginnen .  270 

I.  Alle  Systeme  die  nicht  zu  [H]  gehoren  (ausgenom¬ 

men  Systeme  mit  elementarischen  Substanzen. 

Siehe  [C]) .  395 

Wasserige  Systeme — Gefrierpunktserniedrigungen 

J.  Systeme  die  nur  Salze  oder  Verbindungen,  deren 

Schliisselformeln  nicht  mit  16  beginnen,  enthal¬ 
ten  .  260 

K.  Alle  Systeme  die  nicht  zu  [J]  gehoren .  263 

Systeme  von  mehr  als  drei  Komponenten,  Gefrierpunkts — 

Loslichkeits-Daten 

A.  Alle  Systeme  die  Eisen  oder  die  mindestens  zwei 

Metalle  enthalten .  Bd.  II,  S.  358 

B.  Wasserige  Losungen  die  mindestens  einen  starken 

Elektrolyten  enthalten. 

1.  Loslichkeiten .  270 

2.  Gefrierpunktserniedrigungen .  254 

C.  Wasserige  Losungen  von  schwachen  oder  nicht 

Elektrolyten. 

1.  Loslichkeiten .  424 

D.  Alle  Systeme  die  nur  metallische  Oxyde  enthalten.  83 

E.  Alle  anderen  Systeme .  424 


Sisteini  alia  pressione  atmosferica  ( comuni  sistemi  condensali), 
punti  di  congelamento  e  valori  di  solubilita 

Page 

II.  Sistemi  con  fasi  cristalline. 

A.  Tutti  i  sistemi  che  contengono  ferro  o  due  o  pid 

metalli . Vol.  II,  p.  358 

B.  Tutti  i  sistemi  che  contengono  un  solo  metallo 

(eccettuati  i  sistemi  con  ferro) .  22 

C.  Tutti  i  sistemi  non  metallici  che  contengono  uno  o 

piu  elementi  non  metallici .  266 


Sistemi  non  acqttosi 

D.  Tutti  i  componenti  sono  sali  o  composti  la  cui 

formula  chiave  non  comincia  con  16  (eccettuati 
i  sistemi  in  [E]) .  41 

E.  Tutti  i  componenti  sono  ossidi,  e  di  essi  uno  almeno 

con  punto  di  fusione  elevato. . .  83 

F.  Tutti  i  componenti  sono  composti  con  formule 

chiavi  che  cominciano  con  16  (eccettuati  i  sis¬ 
temi  con  tutti  i  componenti  salini,  per  i  quali 
vedi  [D]) .  97 

G.  Uno  o  due  componenti  hanno  la  formula  chiave 

che  comincia  con  16 .  185 

Sistemi  acqtjosi — Solubilita 

H.  Sali;  acidi  e  basi  forti;  composti  la  cui  formula 

chiave  non  comincia  con  16 .  270 


I.  Tutti  i  sistemi  non  compresi  tra  quelli  alia  lettera 
[H]  eccettuati  i  sistemi  contenenti elementi,  peri 


quali  vedi  [C] .  395 

Sistemi  acquosi — Abbassamento  del  punto  di  congelamento 

J.  Sistemi  che  contengono  soltanto  sali  o  composti  la 

cui  formula  chiave  non  comincia  con  16 .  260 

K.  Tutti  i  sistemi  non  compresi  in  [J] .  263 

Sistemi  con  pill  di  tre  componenti,  punti  di  congelamento  e 

solubilita 

A.  Tutti  i  sistemi  che  contengono  ferro  e  due  o  piu 

metalli . Vol.  II,  p.  358 

B.  Soluzioni  acquose  con  uno  o  piu  elettroliti  forti. 

1.  Solubilita .  270 

2.  Abbassamento  del  punto  di  congelamento .  254 

C.  Soluzioni  acquose  di  elettroliti  deboli  e  di  non 

elettroliti. 

1.  Solubilita .  424 

D.  Tutti  i  sistemi  che  contengono  solo  ossidi  non 

metallici .  83 

E.  Tutti  gli  altri  sistemi .  424 


ABBREVIATIONS,  SYMBOLS,  AND  CONVENTIONS 


The  crystal  phases  (Boden¬ 
korper)  are  indicated  on  the 
central  line  and  apply  to  all  the 
succeeding  values  until  a  new 
phase  is  indicated.  ?  indicates 
phase  not  definitely  deter¬ 
mined.  In  the  composition  col¬ 
umn,  solid  state,  two  values 


Les  phases  cristallines 
(Bodenkorper)  sont  indiquees 
sur  la  ligne  centrale  et  se  rap- 
portent  4  toutes  les  valeurs 
successives,  jusqu’a  ce  qu’une 
nouvelle  phase  soit  indiquee.  ? 
signifie  une  phase  non  deter- 
minee  d’une  fa^on  definie.  Dans 


Die  Bodenkorper  sind  langst 
der  Mitte  angegeben  und  bezie- 
hen  sich  auf  alle  folgende  Werte 
bis  zur  nachst  angegebenen 
Phase.  ?  bedeutet,  dass  die 
Phase  nicht  geniigend  bestimmt 
ist.  In  der  die  Zusammenset- 
zung  angebende  Colonne  fiir 


Le  composizioni  delle  fasi 
cristalline  (corpi  di  fondo)  so¬ 
no  riportate  nella  linea  centrale, 
e  ognuna  si  riferisce  a  tutti  i 
valori  che  seguono  fin  dove  si 
trova  indicataunafasenuova.  ? 
indica  una  fase  non  determi- 
nata  in  modo  preciso.  Nella 


PHASE  EQUILIBRIUM— CONDENSED  SYSTEMS 


separated  by  a  dash  indicate 
that  all  intervening  values  are 
included. 


Congruent  melting  points  of 
molecular  compounds  are 
printed  in  bold-face  type. 

B.  P.  Boiling  point. 

Crit.  Critical  point. 

E  Eutectic  point. 

M  Mole. 

m  Values  in  the  metastable 
regions. 

max.  Maximum, 
min.  Minimum. 

Mix.  (resp.  Mixi,  Mix2)  Mixed 
crystals.  Where  the  com¬ 
position  of  the  mixed  crys¬ 
tal  is  determined  it  is  given 
in  the  left-hand  composition 
column.  Mix.  +  liq.  indi¬ 
cates  coincidence  of  solidus 
and  liquidus. 

M.  P.  Melting  point, 
ti,  (resp.  ts)  Temperature  at 
which  crystallization  begins 
(resp.  ends).  All  temper¬ 
atures  are  <l  unless  otherwise 
noted. 

tTr.  Temperature  of  transition. 

AC  Lowering  of  M.  P.  of  A 
(resp.  B)  produced  by  B 
(resp.  A)  in  solution. 

Trip.  Triple  point. 

U  Transformation  temper¬ 
ature  or  incongruent  melting 
point. 

Vis.  Viscous  solutions  which 
solidify  to  glasses. 

Vol.  Volume. 

Wt.  Weight. 

%  per  cent. 

I  A  vertical  arrow  indicates 
that  a  linear  relation  holds 
over  the  range  so  designated. 

( )  Values  within  parentheses 
are  estimated. 


la  colonne  des  compositions, 
etat  solide,  un  trait  separant 
deux  valeurs  indiquc  que  toutes 
les  valeurs  qui  interviennent 
sont  incluses. 

Les  points  de  fusion  des  com- 
binaisons  moleculaires  sont  im- 
primes  en  caracteres  gras. 

B.  P.  Point  d’cbullition. 

Crit.  Point  critique. 

E  Point  eutectique 
M  Mol.  gr. 

m  Valeurs  dans  les  regions 
metastables, 
max.  Maximum, 
min.  Minimum. 

Mix.  (resp.  Mixi,  Mix2)  Cri- 
staux  mixtes.  Lorsque  la 
composition  des  cristaux 
mixtes  a  ete  dcterminee, 
celle-ci  est  donnee  dans  la 
colonne  des  compositions  a 
gauche.  Mix.  +  liq.  indique 
la  coincidence  du  solidus 
avec  le  liquidus. 

M.  P.  Point  de  fusion. 

<l  (resp.  ts )  Temperature  a 
laquelle  la  cristallisation  com¬ 
mence  (resp.  finit).  Toutes 
les  temperatures  sont  th  a 
moins  d’une  autre  indication. 
<Tr.  Temperature  de  tran¬ 
sition. 

A £°  Abaissement  du  M.  P.  de 
A  (resp.  de  B)  produit  par 
l’introduction  de  B  (resp.  de 
A)  dans  la  solution. 

Trip.  Point  triple. 

U  Temperature  de  transfor¬ 
mation  ou  point  de  fusion 
incongruent. 

Vis.  Solutions  visqueuses  qui 
se  solidifient  en  donnant  des 
verres. 

Vol.  Volume. 

Wt.  Poids. 

%  Pour  cent. 

|  Une  fleche  verticale  indi¬ 
que  qu’il  existe  une  relation 
lineaire  dans  tout  l’intervalle 
ainsi  dtisigne. 

(  )  Les  valeurs  entre  paren¬ 
theses  sont  des  valeurs  esti- 
mees. 


den  festen  Zustand,  driicken 
zwei  durch  einen  Strich  ge- 
trennte  Angaben  aus,  dass  alle 
dazwischen  liegenden  Werte 
eingeschlossen  sind. 

Kongruente  Schinelzpunkte 
molekularer  Verbindungen  sind 
durch  hervorgehobenen  Druck 
gekennzeichnet. 

B.  P.  Siedepunkt. 

Crit.  Kritischer  Punkt. 

E  Eutektischer  Punkt. 

M  Mol. 

m  Werte  im  metastabilen 
Gebiet. 

max.  Maximum, 
min.  Minimum. 

Mix.  (bezw.  Mixt,  Mix2) 
Mischkristalle.  1st  die  Zu- 
sammensetzung  der  Misch¬ 
kristalle  bestimmt,  so  ist  dies 
in  der  linken  Colonne,  welche 
die  Zusammensetzung  an- 
giebt,  verzeichnet.  Mix.  + 
liq.  zeigt  Koinzidenz  der  fest¬ 
en  und  flussigen  Phase  an. 

M.  P.  Schmelzpunkt. 

<l  (bezw.  ts)  Temperatur  bei 
welcher  die  Kristallisation 
beginnt  (bezw.  endet).  Alle 
Temperaturen  sind  wenn 
nichts  anderes  bemerkt. 
tTr.  Umwandlungs  -  Tempera¬ 
tur. 

A t°  Schmelzpunktserniedrigung 
von  A  (bezw.  B)  durch  B 
(bezw.  A)  in  der  Losung. 

Trip.  Tripelpunkt. 

U  Transformations -Tempera¬ 
tur  oder  inkongruenter 
Schmelzpunkt. 

Vis.  Viskose  Losungen,  welche 
zu  Glasern  erstarren. 

Vol.  Volumen. 

Wt.  Gewicht. 

%  Prozente. 

I  Ein  vertikaler  Pfeil  steckt 
das  Gebiet  linearer  Abhangig- 
keit  ab. 

(  )  In  Klammer  gesetzte 
Werte  sind  Schatzungen. 


colonna  delle  composizioni  dello 
stato  solido,  due  valori  separati 
da  una  lineetta,  stanno  a  signi- 
ficare  che  sono  pure  compresi 
tutti  i  valori  intermedi. 

I  punti  di  fusione  congruenti 
dei  composti  molecolari  sono 
stampati  in  grassetto. 

B.  P.  Punto  di  ebollizione. 
Crit.  Punto  critico. 

E  Punto  eutettico. 

M  Grammimolecole. 
m  Valori  nelle  regioni  meta- 
stabili. 

max.  Massimo, 
min.  Minimo. 

Mix.  (risp.  Mixi,  Mix2)  Cri- 
stalli  misti.  Quando  si  co- 
nosce  la  composizione  dei  cri- 
stalli  misti  essa  e  indicata 
nella  colonna  delle  composi¬ 
zioni  a  sinistra.  Mix  +  liq. 
significa  coincidenza  del  soli¬ 
dus  e  del  liquidus. 

M.  P.  Punto  di  fusione. 

K  (risp.  ts)  Temperatura  alia 
quale  comincia  (o  finisce)  la 
cristallizzazione.  Tutte  le 
temperature  sono  £l  quando 
non  e  indicato  diversamente. 
tTr.  Temperatura  di  transi- 
zione. 

At0  Abbassamento  del  punto 
di  fusione  di  A  (o  B)  pro- 
dotto  da  B  (o  A)  in  soluzione. 

Trip.  Punto  triplo. 

U  Temperatura  di  trasforma- 
zione  oppure  punto  di  fusione 
incongruente. 

Vis.  Soluzioni  viscose  che  soli- 
dificano  formando  vetri. 

Vol.  Volume. 

Wt.  Peso. 

%  Per  cento. 

j,  Una  freccia  verticale  signi¬ 
fica  che  esiste  una  relazione 
lineare  in  tutto  l’intervallo 
cosi  indicato. 

( )  I  valori  fra  parentesi  sono 
apprezzati. 
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INTERNATIONAL  CRITICAL  TABLES 


TRIPLE  POINTS,  TRANSITION  POINTS  AND  MELTING  POINTS  AT  ORDINARY  AND  LOW 

PRESSURES1 

H.  W.  Foote 


INTRODUCTION 

The  following  triple  points  are  possible:  (1)  Crystal — liquid — 
vapor.  (2)  Crystal — crystal — vapor.  (3)  Crystal — crystal — 
liquid.  (4)  Crystal — crystal — crystal. 

The  last  two  types  have  not  been  found  at  pressures  below  one 
atmosphere.  In  general,  the  temperature  at  a  triple  point,  when 
the  pressure  is  less  than  one  atmosphere,  coincides  within  the 
limits  of  experimental  error  with  the  freezing  point  or  the  tran¬ 
sition  point.  For  temperature  and  pressure  data  for  such  triple 
points,  the  reader  should  therefore  consult  the  tables  of  freezing 
points  or  transition  temperatures  (Vol.  I,  p.  98);  and  of  vapor  pres¬ 
sures  (of  one-component  systems,  Vol.  Ill,  p.  199)  respectively. 
It  has,  however,  been  shown  by  Richards,  Carver  and  Schumb  (*  !) 
that  the  freezing  point  of  benzene  saturated  with  air  at  a  pressure 
of  one  atmosphere  is  0.003°  lower  than  the  temperature  at  the 
triple  point  (5.496°  and  35.4  mm).  The  temperature  commonly 
given  for  the  corresponding  triple  point  of  water  (0.0075°)  is  based 
only  upon  the  effect  of  pressure  in  defining  the  freezing  point  of 
water,  0°,  and  takes  no  account  of  the  effect  of  dissolved  air  at 
atmospheric  pressure.  If  the  latter  effect  (0.0023°)  is  taken  into 
account  in  defining  the  freezing  point  of  water,  the  temperature  of 
the  triple  point  is  -)-0.0098°C. 

ONE-COMPONENT  SYSTEMS 

Melting  Points  Known  with  a  Probable  Accuracy  of  +0.06° 

For  the  purpose  of  this  table,  the  melting  point  is  defined  as  the 
temperature  on  the  I.  C.  T.  scale  ( v .  Vol.  I,  p.  53),  at  which  the 
crystalline  and  liquid  phases  are  in  equilibrium  with  dry  air  at  a 
pressure  of  one  atmosphere.  Richards,  Carver  and  Schumb  (**) 
have  shown  that  dissolved  air,  at  a  pressure  of  one  atmosphere, 
lowers  the  freezing  point  of  benzene  0.031°,  so  that  the  freezing 
point  is  lower  by  this  amount  than  would  be  the  case  if  the  pres¬ 
sure  were  applied  by  a  piston  or  an  insoluble  gas.  The  standard 
temperature  of  the  melting  point  of  ice,  as  usually  determined, 
may  also  be  slightly  uncertain  depending  on  the  extent  to  which 
the  water  is  saturated  with  air.  The  lowering  in  freezing  point 
due  to  the  solubility  of  the  air  in  this  case  amounts  to  about 
0.0023°.  The  melting  points  of  all  compounds  in  the  following 
list  were  taken  in  air,  but  saturation  with  air  was  demonstrated 
only  in  the  case  of  benzene.  As  it  has  been  repeatedly  shown  that 
saturation  of  a  liquid  with  air  takes  place  rather  rapidly  when  there 
is  thorough  contact  between  the  two,  the  possible  error  in  melting 
point  from  incomplete  saturation  is  probably  not  greater  than  the 
other  errors  of  experiment. 

The  table  gives  a  list  of  melting  points  which  appear  to  be  known, 
with  reasonable  certainty,  within  +0.05°.  The  list  is  quite 
probably  incomplete;  but  where  any  doubt  existed  as  to  the 
accuracy  of  a  result,  it  has  not  been  included.  For  numerous 
melting  points  which  are  probably  nearly  as  good,  see  de  Visser 
(18),  Block  (3),  and  especially  Timmermans  (13>  14>  15»  16). 

When  more  than  one  reference  is  given  in  the  table,  the  melting 
point  adopted  is  the  weighted  average  of  the  data  to  which  refer¬ 
ence  is  made.  No  references  are  given  to  data  which  were  not 
actually  used,  though  nearly  every  melting  point  given  has  been 
determined  repeatedly  with  considerable  accuracy.  Except  for 
water,  the  melting  point  of  benzene  is  probably  the  most  accurately 
known. 

1  Except  “soaps ”  for  which  v.  final  index,  and  high  melting  oxides  and 
other  refractory  substances,  for  which  v.  p.  83. 


Name 

Formula 

M.  P.,  °C 

Lit. 

Acetic  acid . 

CHsCOOH 

16.60 

(4-17) 

Acetophenone . 

CH3COC6H5 

19.655 

(1°) 

Benzene . 

c6h6 

5.493+0.01 

(") 

a-Bromonaph  thalene . 

C10H7Br 

6.20 

(7) 

1,  2-Dibromomethane . 

C2H4Br2 

9.99 

(2,  9) 

Formic  acid . 

HCOOH 

8.39 

(6) 

Nitrobenzene . 

c6h6no2 

5.67 

(12) 

Sulfuric  acid . 

h2so4 

10.49 

(5) 

Sulfuric  acid  (monohydrate) 

h2so4.h2o 

8.62 

(5) 

Sulfur  trioxide . 

SOs 

16.83 

(1,8) 

LITERATURE 

(For  key  to  the  periodicals  see  end  of  volume) 

(»)  Berthoud,  42,  20:  77;  23.  (2)  Biron,  7,  81:  590;  13.  (3)  Block,  7,  82: 

403;  13.  (4)  Bousfield  and  Lowry,  4,  99:  1432;  11.  (3)  Bronsted,  7,  68: 

693;  10.  (6)  Ewins,  4,  105:  350;  14.  (7)  Jones  and  Lapworth,  4,  105:  1804; 
14.  (8)  Lichty,  1,  34:  1440;  12.  (9)  Moles,  7,  80:  531;  12. 

(*  °)  Morgan  and  Lammert,  1,  46  :  881;  24.  (J 1 )  Richards,  Carver  and  Schumb, 
1,  41:  2019;  19.  (12)  Roberts  and  Bury,  +  123:  2037;  23.  (13)  Timmer¬ 
mans,  28,  25:  300;  11.  (14)  Timmermans,  28,  27:  334;  14.  (15)  Timmer¬ 
mans,  28,  30:  62;  21.  (*6)  Timmermans,  Horst  and  Onnes,  18,  6:  180;  23. 

(>7)  de  Visser,  70,  12:  101;  93.  (I8)  de  Visser,  70,  17:  182;  98. 

Transition  Temperatures 

For  the  purpose  of  these  tables,  the  term  transition  temperature 
refers  to  the  temperature  at  which  two  crystalline  forms  of  a  sub¬ 
stance  are  in  equilibrium  at  a  pressure  of  one  atmosphere.  This 
temperature  coincides,  within  the  limits  of  experimental  error, 
with  the  triple  point,  crystal — crystal — vapor,  when  the  vapor  pres¬ 
sure  in  the  latter  system  does  not  differ  greatly  from  one  atmos¬ 
phere.  In  the  tables,  the  transition  temperatures  given  are  the 
weighted  averages  of  values,  references  to  which  are  given  by 
numbers.  No  references  are  given  to  data  which  were  not  used  in 
obtaining  the  values  in  the  tables.  Where  the  number  of  determi¬ 
nations  is  sufficient,  the  weighted  average  deviation  is  given  under 
the  heading  “  ±°C.”  Where  this  is  not  significant,  a  probable 
accuracy  or  reliability  has  been  indicated. 

Transition  temperatures  of  molecular  compounds  such  as  double 
salts  or  salts  with  water  of  crystallization  have,  of  course,  only 
been  included  when  the  compounds  behave  as  one-component 
systems,  i.e.,  when  there  is  no  change  in  composition  of  the  phases 
at  the  transition  point. 


A-Table,  Non-Metallic  Elements 
For  the  metallic  elements,  v.  Vol.  II,  p.  458 


Form¬ 

ula 

hr., 

°C 

±, 

°C 

Lit. 

Form¬ 

ula 

^Tr., 

°c 

±, 

°C 

I2 . 

47 

-237 

-225 

* 

>5 

>5 

(73) 

(65) 

(95) 

02 . 

-240 

-  77 
95.5 

* 

<5 

0.1 

N2 . 

P.. . . 

02 . 

s . 

*  Existence  of  transition  uncertain. 


35-Table,  Chemical  Compounds 

Standard  arrangement,  v.  Vol.  I,  p.  96 
(Except  oxides  of  Al,  Ba,  Fe,  Mg,  Ra,  Ca,  Sr,  Zr,  Si,  the  rare 
earths  and  their  combinations  with  one  another,  for  which  seep.  83.) 


TRANSITION  POINTS 
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33-Table,  Chemical  Compounds. — ( Continued ) 


Formula 

<Tr., 

°C 

±> 

°C 

Lit. 

S03 . 

(120.5) 

-17 

<5 

(7,  126,  133) 

32.2 

0.2 

(22,  30,  32,  85,  86, 

126) 

NH4N03 . 

50 . 5m 

0.5 

(19.5) 

83.9 

<1 

(22,  32,  126,  140) 

125.3 

0.2 

(12,  22,  32,  116, 

126, 140) 

NH4C1 . 

184.3 

<1 

(23,  51,  113,  119) 

NH4CIO4 . 

240 

>5 

(127) 

NH4Br . 

137.4 

<1 

(114,  118) 

NH4I . 

-17 

<1 

(23,  114) 

(NH4)3H(S04)2 . 

134 

>5 

(37) 

AS2S2 . 

267 

>5 

(19) 

AS2S3 . 

170 

>5 

(19) 

SbCl3 . 

65 

<5 

(66) 

69.5 

<5 

(66) 

Bi203 . 

704 

<5 

(50) 

nh4cns . 

90 

<5 

(21,  46,  129) 

120 

* 

(129) 

For  other  carbon  compounds  belonging  here,  v.  the  (T-Table 


(C3H7NH3)2SnCl6 . 

186 

>5 

(104) 

[NH2(C2H6)2]2SnCl6 . 

146 

* 

(104) 

Si02,  v.  p.  19 . 

PbO . 

587 

* 

(60) 

PbS04 . 

854 

4 

(26,  38,  47,  60, 

115) 

Pb.SO4.2PhO . 

450 

* 

(60) 

3Pb3(P04)2.PbCl2,  pyromor- 

phite  (artificial) . 

670 

>5 

(35) 

3Pb3(As04)2.PbCl2,  mimetite 

(artificial) . 

395 

>5 

(35) 

TICIO  4 . 

226 

>5 

(127) 

Til . 

173 

<5 

(43,  84) 

T1N03 . 

75 

1.8 

(22,  34,  46,  133) 

145 

1.5 

(22,  33,  34,  46) 

T10C6H2(N02)3,  thallium  pic- 

rate . 

46 

<1 

(99) 

ZnS . 

1020 

<5 

C1) 

ZnS04 . 

740 

>5 

(38) 

Hgl2 . 

127.4 

0.4 

(21,  90,  102,  109, 

120, 122) 

HgS.HCNS . 

110 

* 

(125) 

CuBr . 

384 

<5 

(27,  54,  84) 

Cul . 

401 

2 

(54,  84,  98) 

Cu2S . 

91 

<5 

(97) 

Cu2Se . 

110 

* 

(9) 

Cu2Te . 

351 

>5 

(29) 

387 

>5 

(29) 

CU4T63 . 

365 

>5 

(29) 

AgCl()4 . 

158 

>5 

(127) 

AgBr03 . 

98.5 

<1 

(100) 

Agl . 

145.8 

1 

(21,  70,  79,  84,  98, 

111,  116,  122, 

124) 

Ag2S . 

177 

<5 

(40,  58,  83,  110) 

Ag2S04 . 

411 

<5 

(38,  88) 

Ag2Se . 

133 

<5 

(8>9) 

AgN03 . 

159.6 

0.1 

(22,  56,  116,  140) 

lNH2(CH3)2]2PtCl6 . 

10 

* 

(75) 

[NH3(iso-C3H7)]2PtClfi . 

32 

<5 

(103,  123) 

[NH2(C2H5)2]2PtCl6 . 

144 

* 

(104) 

Formula 

<Tr., 

°c 

±> 

°C 

Lit. 

[NH(C2H6)2CH3]2PtCl6 . 

62 

* 

(104) 

122 

* 

(104) 

[NH2(C3H,)2]2PtCl6 . 

89 

* 

(104) 

[NH(C3H7)2C2H6]2PtCl6 . 

107 

>5 

(103) 

[NII(C3H7)3]2PtCl6 . 

59 

* 

(104) 

142 

* 

(104) 

[N(C3H7)4]2PtCl6 . 

108 

* 

(104) 

201 

* 

(104) 

M11SO4 . 

860 

>5 

(38) 

FeS . 

298 

>5 

(78) 

Fe2P . 

80 

* 

(76) 

Fe3P . 

440 

* 

(76) 

Ni3S2 . 

550 

>5 

(18,  39) 

CrClj.lIbjO . 

38 

<5 

(69) 

PbCr04 . 

707 

>5 

(60) 

783 

>5 

(60) 

2PbCr04.5Pb0 . 

744 

* 

(60) 

PbW04 . 

877 

>5 

(60) 

3Pb3(V04)2.PbCl2,  vanadinite 

(artificial) . 

710 

>5 

(35) 

AlBr3 . 

70 

<5 

(66) 

MgF2.Mg3P208,  wagnerite . 

845 

>5 

(138) 

6Mg0.8B203.MgCl2,  boracite.  . 

266 

<5 

(52,  81,  116) 

CaS04 . 

1193 

>5 

(47) 

CaC03 . 

970 

* 

(13) 

SrS04 . 

1152 

>5 

(47) 

SrC03 . 

908 

>5 

(16,  108) 

BaCl2 . 

925 

2 

(42,  71,  96,  109, 

112, 128) 

Ba(C104)2 . 

284 

>5 

(127) 

BaS04 . 

1149 

>5 

(47) 

BaC03 . 

806 

5 

(14,  16,  41,  74, 

108) 

LiC103,  v.  p.  233 . 

982 

>5 

(16) 

Li2S04 . 

576 

4 

(57,  87,  88,  129) 

NaOH . 

300 

<5 

(55) 

NaC104 . 

158 

>5 

(127) 

Na2S04 . 

236 

3 

(15,  25,  57,  61, 63, 

67,  87,  88,  129, 

139) 

Na2S04.NaF . 

105 

<5 

(I39) 

Na4P207 . 

387 

* 

(107) 

520 

* 

(107) 

Na2HP04.12H20 . 

29.6 

<1 

(53) 

Na2C03 . 

450 

>5 

(57) 

Na2Mo04 . 

424 

>5 

(15,  49,  57,  67) 

585 

>5 

(15,  49,  67) 

623 

>5 

(15,  49,  67) 

Na2W04 . 

580 

>5 

(15,  68,  93) 

589 

<5 

(15,  68,  93) 

Na3AlF6,  cryolite . 

568 

>5 

(36,  89) 

Na20.Al203.2Si02,  nephelite. . . 

1150 

>5 

(44) 

KOH . 

248 

<5 

(55) 

KCIO3 . 

255 

>5 

(37) 

IvC104 . 

300 

<5 

(127) 

k2s . 

146.4 

<5 

(21) 

k2so4 . 

588 

5 

(4,  47,  48,  57,  64, 

67,  87,  88) 

KHS04  . 

164.2 

<5 

(23) 

180.5 

<5 

(23) 

*  Existence  of  transition  uncertain. 
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INTERNATIONAL  CRITICAL  TABLES 


!&-Table,  Chemical  Compounds. — ( Continued ) 


Formula 

<Tr.» 

°c 

°C 

Lit. 

KNO, . 

127.8 

1.1 

(10,  11,  22,  34,  56, 
132, 133) 

147 

* 

(62) 

KPO» . 

450 

>5 

(3) 

k4p2o7 . 

278 

>5 

(3) 

k2co3 . 

410 

>5 

(57) 

KCNS . 

143 

<5 

(21,  46,  129) 

K2S04.PbS04 . 

544 

>5 

(47) 

2KI.G.1L . 

215 

>5 

(20) 

K2Ni(C2S202)2 . 

20 

>5 

(105) 

K  2Cr( )., . 

666 

<5 

(4,  48) 

K2Cr207 . 

237 

<5 

(107,  141) 

K2Mo04 . 

327 

<5 

(67) 

454 

<5 

(67) 

477 

<5 

(4,67) 

K2W04 . 

388 

>5 

(67) 

575 

* 

(4) 

K2S04.2CaS04 . 

937 

>5 

(47,  87) 

K2S04.2SrS04 . 

775 

>5 

(47) 

LiKS<>4 . 

435 

>5 

(88) 

RbOH . 

245 

>5 

(55) 

RbClOi . 

279 

>5 

(127) 

Rb2S04 . 

653 

<5 

(57,  87) 

RbNOa . 

163.5 

<5 

(22,  116,  133) 

219 

<5 

(116,  133) 

Rb  2S04.2CaS04 . 

787 

>5 

(87) 

915 

>5 

(87) 

LiRbS04 . 

142 

>5 

(87) 

CsOH . 

223 

<5 

(55) 

CsCl . 

451 

>5 

(142) 

CsC104 . 

219 

>5 

(127) 

Cs2S04 . 

660 

>5 

(87) 

CsN03 . 

153.5 

<5 

(22,  46,  133) 

Cs2S04.2CaS04 . 

722 

>5 

(87) 

*  Existence  of  transition  uncertain. 


C-Table,  the  C-Arrangement 

Comparatively  few  transition  temperatures  of  C-compounds  are 
known,  and  most  of  them  are  quite  inaccurate  or  uncertain. 
From  the  study  of  a  large  number  of  compounds,  Schaeling  ( Diss ., 
Marburg,  1910)  has  concluded  that  polymorphous  organic  com¬ 
pounds  are  usually  monotropic  and  that  enantiotropy  is  rare. 

For  “liquid  crystals,”  v.  Vol.  I,  p.  314. 


Formula 

Name 

^Tr.» 

°c 

±, 

°c 

Lit. 

CBr4 

Carbon  tetrabromide . 

46.9 

<1 

(21,  66,  106,  1  16) 

ecu 

-45 

>5 

(45) 

C2H8BrN 

Ethylamine  hydrobromide . 

83 

* 

(80) 

CUHsCIN 

Ethylamine  hydrochloride . 

80 

* 

(80) 

C2Br2Cl4 

Dibromotetrachloroethane . 

80 

>5 

(46) 

109 

>5 

(46) 

C2C1« 

Hexachloroethane . 

45 

<5 

(21,  116,  123) 

71.3 

0.4 

(21,  94,  116,  123) 

125 

* 

(94) 

C3H404 

Malonic  acid . 

94 

* 

(156) 

C4H12C1N04 

Tetramethylammonium  per- 

chlorate . 

355 

* 

(127) 

C6H4Br2 

p-Dibromobenzene . 

8.5 

* 

(6) 

C6H4Cl2 

p- Dichlorobenzene . 

25 

* 

(134) 

29 

* 

(154) 

CeHsNjOa 

Aniline  nitrate . 

98 

>5 

(13?) 

c7h7no 

a-Benzaldoxime . 

-28 

* 

(6) 

c7h»n 

p-Toluidine . 

22 

* 

(6) 

CsHoNOj 

a-Anisaldoxime . 

20 

* 

(6) 

CsH.NOj 

a'-AnisalJoxirne .  ..... 

13 

* 

(6) 

Formula 

Name 

*Tr., 

°c 

±  * 
°c 

Lit. 

CioHsO 

a-Naphthol . 

49 

* 

(6) 

CioH.N 

a-Naphthylamine . 

13.5 

* 

(6) 

CioHnNO 

Butyric  anilide . 

16 

>5 

(s) 

CioHuClO 

Camphor  monochloride . 

74 

<5 

(92,  1  36) 

CioHieO 

Camphor . 

-32 

>5 

(23,  1  35) 

C10H16O 

Camphor . 

90 

<5 

(23,  1  35) 

C13H10N4O5 

ffi-Dinitrodiphenylcarbamide. . . . 

55 

* 

(91) 

ISO 

* 

(91) 

CuHioCU 

1,  1,  2,  2-Tetrachloro-l,  2-di- 

phenylethane . 

100 

* 

(77) 

Cl4H,oN202 

Phthalylphenylhydrazide . 

9.4 

<1 

(23) 

CuHuNO 

o-Hydroxy-ra-methylbenzyli- 

deneanilide . 

34 

>5 

(59) 

C15H12N2O2 

Phthalylphenylmethylhydrazide 

55.1 

<1 

(27) 

C16H18N2O2 

p-Azophenetole . 

95.5 

<5 

(17,  31) 

C2oHl7N03S 

a-Naphthylamine  naphthalene- 

a-sulfonate . 

66 

t 

(1S1) 

CsoIInNOaS 

a-Naphthylamine  naphthalene- 

/S-sulfonate . 

54 

t 

( 1  3  1 ) 

C27H480 

Cholesterol . 

43 

>5 

(82) 

*  Existence  of  transition  uncertain. 

t  This  transition  temperature  undoubtedly  exists,  but  it  is  uncertain  whether 
the  system  is  of  1  or  2  components. 
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INTRODUCTION 

Units. — Throughout  the  following  tables  the  pressure  unit  is 
the  normal  atmosphere;  the  temperature  unit,  the  absolute  centi¬ 
grade  degree;  and  all  volume  changes,  unless  otherwise  indicated, 
are  expressed  in  cm3/kg. 

Abbreviations  and  Conventions. — The  liquid  phase  is  indicated 
by  “L,”  and  solid  phases  by  the  Roman  numerals  I,  II,  etc.  In 
cases  where  the  observed  melting  point  at  one  atm.  is  less  than 
the  I.  C.  T.  normal  M.  P.  ( v .  Vol.  I),  the  I.  C.  T.  value  is  inserted 
in  brackets  for  comparison. 

Latent  Heat. — The  latent  heat  of  any  phase  change  may  be 
calculated  from  the  equation : 

1  -  tav  % x  °-10133' 

where  T  is  the  absolute  centigrade  temperature,  P  is  the  pressure 
in  atm.  and  AU  is  the  accompanying  volume  change  in  cm3/kg. 
This  calculation  will  be  facilitated  in  many  cases  by  reference 
to  the  original  papers,  where  tabulated  values  of  dT/dP  are  given. 
An  approximate  method  for  computing  differences  of  thermal 
expansion  and  specific  heat  for  the  reacting  phases  may  be  found 
in  (8). 


EINLEITUNG 

Einheiten. — Grundsatzlich  ist  in  den  folgenden  Tafeln  die 
normale  Atmosphare  die  Druckeinheit,  als  Temperatureinheit 
gelten  absolute  Centigrade,  die  Volumanderungen  sind  (wenn 
nichts  anderes  angegeben)  in  cm3/kg  ausgedriickt. 

AbJciirzungen  und  Festlegungen. — Die  flussige  Phase  ist  durch 
“L”  angezeigt,  die  festen  Phasen  durch  romische  Zahlen  (I,  II, 
III,  ...  ).  In  den  Fallen,  in  denen  der  beobachtete  Schmelz- 
punkt  bei  einer  Atmosphare  niedriger  ist,  als  der  Normal-Schmelz- 
punkt  [M.  P.  (Bd.  I)]  der  I.  C.  T.,  so  ist  dieser  letzte  Wert  zum 
Vergleich  in  Klammer  daneben  gesetzt. 

Latente  Warme. — Die  latente  Warme  jeder  Phasenanderung 
ergiebt  sich  nach  der  Gleichung: 

l  (Tg^)  =  TAyS  X  °’10133’ 

T  =  absolute  Centigrad  Temperatur,  P  =  Druck  in  Atmospharen, 
AK  ist  die  dabei  auftretende  Volumanderung  in  cm3/kg. 

Diese  Rechnung  wird  in  vielen  Fallen  durch  Heranziehung  der 
in  der  Literatur  sich  vorfindenden  Werte  fur  dT/dP  erleichtert. 
Eine  angenaherte  Methode  zur  Berechnung  der  Differenz  der 
thermischen  Ausdehnungen  beziehungsweise  der  spezifischen 
Warme  der  Phasenanderung  ist  in  (8)  zu  finden. 


INTRODUCTION 

Unites. — L’unite  de  pression  utilisee  dans  les  tables  suivantes 
est  l’atmosphere  normale;  l’unite  de  temperature,  le  degre  centi¬ 
grade  absolu;  et  tous  les  changements  de  volume  sont  exprimes 
en  cm3/kg  a  moins  d’une  autre  indication. 

Abreviations  et  conventions.- — La  phase  liquide  est  indiquee  par 
“L  ”et  les  phases  solides  par  les  chiffres  romains  I,  II,  etc.  Lorsque 
le  point  de  fusion  observe  sous  une  atm.  est  inferieur  au  Pt.  de  F. 
normal  des  T.  C.  I.  ( v .  Vol.  I),  la  valeur  des  T.  C.  I.  a  ete  6c rite 
entre  parenthese  pour  comparaison. 

Chaleur  latente. — La  chaleur  latente  de  chaque  changement  de 
phase  peut  etre  calcul6e  au  moyen  de  l’equation: 

1  (t^)  =  ^7^X0,10133, 

oh  T  est  la  temperature  absolue  en  degres  centigrades,  P  est 
la  pression  en  atm.  et  AU  est  le  changement  de  volume  produit 
en  cm3/kg.  Ce  calcul  sera  facilite  dans  bien  des  cas  si  l’on  se 
refere  aux  mcmoires  originaux,  ou  l’on  trouvera  une  table  donnant 
les  valeurs  de  dT/dP.  On  trouvera  a  (8)  une  methode  appro¬ 
ximative  pour  le  calcul  des  differences  dans  le  cas  de  la  dilatation 
thermique  et  de  la  chaleur  specifique  pour  les  phases  reagissantes. 


INTRODUZIONE 

Unitd. — Nelle  tabelle  seguenti  viene  fatto  sempre  uso  dell'a- 
tmosfera  normale  come  unita  di  pressione,  e  di  gradi  centigradi 
assoluti  come  unita  di  temperatura.  Tutte  le  variazioni  di  volume, 
tranne  che  non  sia  diversamente  indicato,  sono  indicate  in  cm3/kg. 

Abbreviazioni  e  convenzioni. — La  fase  liquida  viene  indicata  con 
“L”  e  le  fasi  solide  sono  indicate  con  numeri  romani  (I,  II,  ecc.). 
Nei  casi  in  cui  il  pun  to  di  fusione  osservato  ad  un  atmosfera, 
6  piii  basso  del  punto  normale  di  fusione  [normale  M.  P.  (v.  Vol.  I)], 
delle  I.  C.  T.,  quest’ultimo  valore,  e  riportato  tra  parentesi  per 
confronto. 

Calori  latenti. — I  calori  latenti  dei  cambiamenti  di  fase  si 
possono  calcolare  dall’equazione: 

l  (^)  =  TAU^  X  0,10133, 

dove  T  e  la  temperatura  assoluta,  P  la  pressione  in  atmosfere  e 
AV  e  la  variazione  di  volume  in  cm3/kg. 

Questi  calcoli  sono  in  molti  casi  facilitati  da  richiami  alia  let- 
teratura  originale  dove  si  trovano  tabelle  per  i  valori  dT/dP.  Un 
metodo  approssimato  per  calcolare  le  differenze  nel  caso  della 
dilatazione  termica  e  dei  calori  specifici  delle  fasi  reagenti  si  trova 
riportato  in  (8). 


10 


international  critical  tables 


ELEMENTARY  SUBSTANCES  (v.  p.  11) 

CHEMICAL  COMPOUNDS 

Part  I.  Melting-Point  Data  Reproducible  by  Power  Series  ( v .  also  Part  II,  p.  11) 


M.  P.  (°C)  =  t0  +  a  X  10  4P  —  b  X  10~8P2.  Range:  up  to  Pmax.  . 

Example:  The  M.  P.  of  formic  acid  at  2000  atm.  is  7.8  (resp.  8:4)  +'  (132  X  10~4  X  2000)  —  (85  X  10~8  X  (2000) 2)  =  30.8°  (rest: 
3l.4)°C. 


Formula 

Name 

to  (oDs.) 

to 

(I.  C.  T.) 

a 

b 

P 

L  max. 

Lit. 

h3po4 

PH4CI 

o-Phosphoric  acid . 

Phosphonium  chloride  *  f . 

38.0 

28 

42.3 

26 

0.83 

300 

165 

2600 

3000 

(29) 

(29) 

C-Compounds,  the  <L- Arrangement 


CHN 

Hydrocyanic  acid . 

-13.4 

-14 

226 

157 

3800 

(29) 

ch2o2 

Formic  acid . 

7.8 

8.4 

132 

85 

3000 

(29) 

C2H4Br2 

Ethylene  dibromide  f . 

9.9 

10.0 

260 

133 

3000 

(29) 

C3H4Br202 

1,  2-Dibromopropionic  acid . 

64.0 

64 

201 

1000 

(34) 

1,  2-Dibromopropionic  acid,  metastable . 

51 .0 

51 

191 

1300 

CJLO, 

a-Crotonic  acid . 

71.4 

72 

373 

300 

(16) 

C4HsC12S 

2,  2-Dichloroethyl  sulfide  f . 

13.9 

13.5 

150 

49 

2000 (?) 

0) 

c4h10o 

Trimethyl  carbinolf . 

24.9 

25.5 

355 

397 

2700 

(29) 

c4h10o4 

dZ-Erythritol . 

117.0 

126 

83 

59 

3000 

(IS) 

c6h12o 

Dimethylethyl  carbinolf . 

-  8.45 

—  11.9 

228 

278 

3800 

(29) 

c6h4ci2 

p-Dichlorobenzene . 

52.3 

52.9 

275 

134 

3000 

(6) 

CeLLNOs 

o-Nitrophenol . 

44.9 

45 

240 

300 

(!6) 

C7H7Br 

p-Bromotoluene . 

26.5 

28 

301 

140 

3000 

(6) 

C7H7C1 

p-Chloro  toluene . 

6.9 

7.8 

275 

130 

3000 

(6) 

c7h7i 

p-Iodotoluene . 

33.9 

35 

314 

147 

3000 

(6) 

c7h7no 

Formanilide . 

46.6 

47.5 

209 

153 

2900 

(29) 

c7h7no3 

p-Nitroanisole . 

52.5 

54 

244 

121 

3000  (?) 

(27) 

c7hso 

p-Cresol . 

33.3 

33.8 

236 

67 

2900 

(29) 

c7hso2 

Guaiacol . 

28.4 

28 

184 

107 

3000 

(15) 

c8h8o 

Acetophenone . 

19.2 

19.7 

243 

162 

3000 

(29) 

C8Hio 

p-Xylenef . 

13.2 

13.2 

355 

183 

2900 

(29) 

C8H10O2 

Veratrole . 

23.3 

224 

108 

3000 

(6) 

Ci„H8 

Naphthalenef . 

79.95 

80.1 

376 

192 

3500 

(16,  19,  29) 

Ci0HsO 

a-Naphthol . 

95.8 

96 

248 

65 

3000 

(22) 

c10h9n 

a-Naphthylamine . 

48.9 

50 

200 

300 

(16,  23,  26) 

c10h12o 

Anethole . 

22.27 

22.5 

212 

94 

3000 

(6) 

c10h14o 

Thymol . 

49.2 

51.5 

210 

197 

3000 

(6,  16) 

c10h20o 

Menthol,  stable . 

41.1 

42.5 

248 

192 

3000 

(6,  16) 

Menthol,  metastable . 

36.5 

35.5 

248 

300 

(16) 

c12h24o2 

Laurie  acid . 

42.5 

48.0 

238 

160 

3000 

(29) 

C13Hio03 

Salol  (Phenyl  salicylate) . 

42.0 

43 

298 

139 

3000 

(15) 

Ci3Hi2 

Diphenylmethane . 

26.9 

27 

264 

124 

3000 

(6) 

c13h13n 

Benzylaniline . 

35.6 

37 

241 

115 

3000 

(6) 

Ci4Hi„03 

Benzoic  anhydride . 

41.2 

43 

267 

59 

3000 

(15) 

c14h14n2o3 

p,  p'-Azoxyanisole,  liquid  crystal  transition . 

117.3 

117.4 

303 

225 

3000 (?) 

(16,  26) 

Melting . 

135.9 

408 

(26) 

Ci4H2s02 

Myrist.ic  acid . 

51.8 

58 

245 

171 

2400 

(29) 

c16h18n2o3 

p-Azoxyphenetole,  liquid  crystal  transition . 

138.5 

136.9 

370 

300 

(16) 

Melting . 

168.0 

476 

300 

(16) 

Ci6H3202 

Palmitic  acid . 

61.2 

64 

211 

46 

1800 

(29) 

Ci7H1203 

Betol  (/3-Naphthyl  salicylate) . 

93.0 

95 

341 

335 

3000 

(15) 

c18h36o2 

Stearic  acid . 

68.4 

69.3 

258 

300 

(16) 

c19hi6 

Triphenylmethane . 

92.8 

92.5 

367 

267 

3000 

(iS) 

C22H4202 

Erucic  acid . 

31.3 

33.5 

213 

107 

3000 

(29) 

c34h50o2 

Cholesteryl  benzoate,  ordinary  melting . 

178.3 

178.5 

760 

300 

(16) 

*  The  triple  point  vapor — liquid — solid  is  ca.  28°  and  46  atm.  C5H12O — 45.5  —  0.0850  ( t  +  8.5°). 

t  Volume  change  on  melting,  cm3/kg:  CsHio — 190  at  30°,  175  at  50°. 

PH4CI — 87o  at  the  triple  point.  CioHs — 145.8  -  0.688  ( t  -  80.1°).  Range,  »f  =  140°. 

CsIRBrs — 46  at  15°,  41  at  25°,  37  at  35°,  36  at  45°. 

CLHsChS— 54— 0.0065P. 

— R1.8  at  30°,  70,7  at  40°,  61.4  at  50°,  54.0  at  60°,  46.7  at  70°. 


CONDENSED  SYSTEMS  AT  HIGH  PRESSURES 


11 


NON-METALLIC  ELEMENTARY  SUBSTANCES 

For  metals,  v.  Vol.  II,  p.  459 


H2,  Hydrogen  (36) 


He, 

Helium  f17-5) 

These  results  are  uncertain  be- 

cause  of  slow  internal  changes 

P,  atm. 

t,  °C 

A  7, 

cm3/kg 

P,  White 

phosphorus  (7);  cf. 

L-monoclinic 

(16,  22,  29);  see 

Fig.  1 

1 

114.0 

P,  atm. 

t,  °C 

A7, 

180 

120.0 

41 

cm3/kg 

510 

130 

40 

Liquid-I 

860 

140 

1 

44.2 

19.3 

1240 

150 

1  000 

73.8 

17.9 

Monoclinic-rhombic 

2  000 

101.0 

16.6 

1 

96.7 

3  000 

126.8 

15.4 

100 

100 

13.8 

4  000 

151.3 

14.2 

360 

110 

13.9 

5  000 

174.0 

13.1 

610 

120 

13.9 

6  000 

196.0 

12.0 

850 

130 

14.0 

1090 

140 

14.0 

I-II 

1320 

150 

6  000 

0.1 

8.46 

Liquid-rhombic 

7  000 

12.5 

8.29 

1630 

100 

8  000 

24.5 

7.92 

2060 

170 

9  000 

36.0 

7.64 

2550 

180 

10  000 

47.2 

7.37 

3060 

190 

11  000 

58.0 

7.10 

Triple 

point:  1400  atm., 

12  000 

68.4 

6.84 

153. 7°C. 

S,  Sulfur  (2  9) 


CHEMICAL  COMPOUNDS,  PART  II 

Standard  arrangement  (v.  Vol.  Ill,  p.  viii) 

The  temperatures  are  melting  points  unless  otherwise  indicated. 


P,  atm. 

t,  °C 

A7, 

cm3/kg 

L-l 

1 

0.0 

90.0 

590 

-  5.0 

101.6 

1  090 

-10.0 

112.2 

1  540 

-15.0 

121.8 

1  910 

-20.0 

131.3 

L-III 

3  420 

-17.0 

23.1 

2  820 

-18.5 

30.1 

2  430 

-20.0 

37.1 

2  045 

-22.0 

46.6 

)D-V 

6  160 

0.0 

52.7 

5  270 

-  5.0 

60.3 

4  360 

-10.0 

67.9 

3  680 

-15.0 

75.4 

3  040 

-20.0 

82.8 

L-VI 

4  640 

-15.0 

98.0 

5  110 

-10.0 

96.0 

5  620 

-  5.0 

93.8 

6  160 

0.0 

91.6 

6  880 

+  5.0 

88.4 

7  390 

10.0 

84.4 

8  040 

15.0 

79.8 

8  710 

20.0 

75.1 

10  250 

30.0 

66.3 

11  990 

40.0 

59.0 

,  29,  32); 

see  Fig.  2 

P,  atm. 

t,  °C 

A  7, 

cm3/kg 

L-VI 

13  970 

50.0 

52.3 

16  150 

60.0 

47.7 

18  530 

70.0 

20  960* 

80.0 

I-II 


2 

094 

-35 

0 

217 

7 

2 

006 

-45 

0 

217 

0 

1 

916 

-55 

0 

216 

2 

1 

826 

-65 

0 

215 

4 

1 

736 

-75 

0 

214 

6 

3  409 

-20.0 

54.69 

3  395 

-25.0 

54.61 

3  383 

-30.0 

54.54 

3  358 

-35.0 

54.46 

V-VI 

6  176 

0.0 

38.86 

6  172 

-  5.0 

38.66 

6  169 

-10.0 

38.47 

6  166 

-15.0 

38.28 

6  162 

-20.0 

38.09 

I-III 


P,  atm. 


t  °C 


AT, 

cm3/kg 


III-V 


Triple  Points  and  Volume 
Changes 


P, 

atm. 


t, 

°C 


Direc¬ 
tion  of 
volume 
change 


A7, 

cm3/ 

kg 


III-L-I 


III-L 

46 

6 

2  045 

-22.0 

I^I 

135 

2 

II-I 

181 

8 

II-III-I 


2  100 

-34.7 

II-III 

I  II-I 
II-I 

21.5 

196.3 

217.8 

V-III 

-L 

V-III 

54.7 

3  420 

-17.0 

III-L 

24.1 

V-L 

78.8 

V-II- 

III 

V-II 

40.1 

3  400 

-24.3 

II-III 

14.5 

V-III 

45.6 

VI-V 

-L 

VI-V 

38.9 

6  175 

0.16 

V-L 

52.7 

VI-L 

91.6 

L-I-vapor 


0.00602  1  0.0075 


NH4N03  (12);c/.  (4,  5,  14,  17, 
20,  21,  29);  see  Fig.  3 


2  035 

2  087 

2  108 

2  091 

2  049 

-20.0 

-30.0 

-40.0 

-50.0 

-60.0 

177.3 

191 .9 

199.2 

202.3 

204.9 

P,  atm. 

t,  °C 

AF, 

cm3/kg 

Liquid-I 

1 

1  000 

169.6 

203 

ca.  51 

II-III 

I-II 

3  260 

-25.0 

14.8 

1 

125.5 

13.51 

2  820 

-28.0 

16.4 

1  000 

135.0 

11.66 

2  450 

-31.0 

17.9 

2  000 

143.5 

10.20 

2  160 

-34.0 

20.6 

3  000 

151.4 

9.06 

II-V 

4  000 

158.7 

8.17 

3  460 

-25.0 

40.1 

5  000 

165.6 

7.39 

3  680 

-28.0 

40.1 

6  000 

172.0 

6.65 

3  880 

-31.0 

40.1 

7  000 

178.0 

5.94 

4  070 

-34.0 

40.1 

8  000 

183.3 

5.24 

9  000 

188.7 

4.56 

*  Exti-apolated  from  76.4 

P,  atm. 

t;  c 

AF, 

cm3/kg 

II-III 

1 

82.7 

7.58 

200 

79.1 

7.96 

400 

74.8 

8.33 

600 

69.8 

8.70 

800 

64.2 

9.08 

II-IV 

1  000 

65.8 

12.10 

2  000 

80.5 

12.11 

3  000 

94.8 

12.12 

4  000 

108.6 

12.16 

5  000 

121.8 

12.21 

6  000 

134.6 

12.30 

7  000 

147.1 

12.41 

8  000 

159.1 

12 . 54 

9  000 

170.8 

12.70 

III-IV 

1 

32.0 

20.26 

200 

38.7 

20.52 

400 

45.9 

20.79 

600 

53.7 

21 .05 

800 

61.9 

21.31 

IV-V 

1 

-18.0 

ca.  17 

I-VI 

9  000 

188.9 

8.33 

10  000 

196.6 

7.67 

11  000 

204.4 

7.30 

II-VI 

8  860 

170.0 

3.12 

8  743 

185.0 

3.73 

VI-IV 

9  000 

170.4 

9.58 

10  000 

178.8 

9.56 

11  000 

187.3 

9.53 

12  000 

195.8 

9.51 

Triple  Points  and  Volume 
Changes 


P, 

atm. 

t, 

°C 

Direc¬ 
tion  of 
volume 
change 

AF, 

cm3/ 

kg 

II- 

III-IV 

III-IV 

21.35 

830 

63.3 

II-III 

9.25 

II-IV 

12.10 

I- 

II-VI 

I-II 

4.75 

8730 

186.7 

I-VI 

8.55 

II-VI 

3.80 

II- 

-IV-VI 

II-IV 

12.67 

8870 

169.2 

II-VI 

3.09 

IV-VI 

9.58 

Compressibility  Difference, 


cm3/kg  per  Atm. 
I  >  II,  by  ca.  O.O38. 

I  >  VI,  by  ca.  O.O35. 
IV  >  II,  by  ca.  O.O3S. 


12 


INTERNATIONAL  CRITICAL  TABLES 


NH4NO3. — ( Continued ) 

II  >  III,  by  0.0213. 

III  <  IV,  by  0.0238. 

Thermal  Expansion 

Difference 
cm3/kg  per  °C 
At  74  atm. 

II  >  III  by  0.038°. 

IV  >  III  by  0.115°. 

The  notation  V  is  reserved  for 
a  form  stable  at  atmospheric 
pressure  below  —  20°C. 

Cohen  and  Kooy  (14)  claim 
an  error  of  9  %  in  the  changes  of 
volume  listed  above  for  IV-III. 


NH4C1  (13) 


P,  atm. 

t,  °C 

AT, 

cm3/kg 

0 

1S4.3 

98.5 

100 

191.1 

109.0 

200 

198.3 

116.4 

300 

205.7 

121.7 

1 

NH4Br  (13 

137.8 

64.7 

100 

146.3 

65.2 

200 

155.1 

65.6 

300 

164.3 

65.9 

400 

173.5 

66.0 

500 

183.5 

65.9 

600 

193.8 

65.7 

700 

204.4 

65.4 

1 

NH4I  (13) 
—  17.6* 

56.1 

237 

0.0 

55.4 

487 

+20.0 

54.7 

718 

40.0 

54.0 

933 

60.0 

53.4 

1  133 

80.0 

52.8 

1  318 

100.0 

52.3 

1  488 

120.0 

51.8 

1  644 

140.0 

51.4 

1  789 

160.0 

51.0 

1  924 

180.0 

50.7 

2  05C 

200.0 

50.4 

Difference  of  compressibility 
not  greater  than  0.001  cm3/kg. 
Not  known  which  is  the  greater. 


*  Extrapolated. 


NH4HSO4  (13);  see  Fig.  4 


I-II 

1  180 

40 

13.3 

1  330 

60 

12.9 

1  470 

80 

12.6 

1  620 

100 

12.2 

1  750 

120 

11.9 

I-III 

1  800 

130 

5.3 

1  800 

150 

I I-III 

2  000 

129.5 

6.3 

3  000 

144.8 

5.5 

4  000 

158.6 

5.2 

5  000 

171.3 

5.8 

P,  atm. 

i,  °C 

AF, 

cm3/kg 

III-IV 

5  470 

177.0 

1.7 

5  350 

181.0 

2.7 

IV-V 

6  000 

179.3 

4.5 

7  000 

184.1 

3.9 

8  000 

188.1 

3.5 

9  000 

191.6 

3.2 

10  000 

194.8 

2.9 

Highly  probable  that  there  is 
a  fifth  modification  at  upper  end 
of  II-IV  line. 


Triple  Points 

I—  II— III:  1800  atm.,  126.2°. 

II- III-IV:  5480  atm.,  176.9°. 

Sbl3  (8) 

At  200.8°,  AF  =  24.0cm3/kg. 

Melting  pressure  =  1120  atm. 
(data  incomplete). 

Sb2S3  (13) 

The  red  modification  has  a 
reversible  transformation  run¬ 
ning  from  7550  atm.,  0°,  to 
11  600  atm.,  32°. 


AF  =  ca.  10  cm3/kg. 


C02 

(7);  cf.  (29 

,31) 

P,  atm. 

f,  °c 

AF, 

cm3/kg 

1 

-56.6 

1  000 

-36.7 

2  000 

-19.4 

3  000 

-  4.1 

106.1 

4  000 

+  10.1 

96.7 

5  000 

23.1 

88.3 

6  000 

35.4 

80.8 

7  000 

46.9 

74.1 

8  000 

57.9 

68.3 

9  000 

68.3 

63.3 

10  000 

78.3 

58.9 

11  000 

87.8 

55.2 

12  000 

97.0 

52.0 

For  other  carbon  compounds 
v.  the  (T-Table. 

Si02,  v.  p.  19 


SiCl4  (8) 

P,  atm. 

t,  °c 

AF, 

cm3/kg 

2  000 

-  8.2 

51.8 

3  000 

+  19.3 

46.6 

4  000 

46.1 

42.4 

5  000 

72.2 

39.0 

6  000 

97  3 

36.3 

7  000 

121.8 

34.3 

8  000 

145.5 

32.6 

9  000 

168.6 

31.3 

10  000 

191.2 

30.3 

11  000 

213.3 

29.4 

TINOs  (12) 


P,  atm. 

t,  °c 

AF, 

cm3/kg 

I-II 

1 

144.6 

2.44 

1  000 

153.2 

2.42 

2  000 

161.6 

2.41 

3  000 

170.0 

2.39 

4  000 

178.4 

2.37 

5  000 

186.6 

2.35 

6  000 

194.6 

2.34 

7  000 

202.4 

2.32 

II-III 

1 

75.0 

0.730 

1  000 

81.8 

0.700 

2  000 

88.5 

0.675 

3  000 

95.1 

0.645 

4  000 

101.6 

0.620 

5  000 

108.0 

0.595 

6  000 

114.3 

0.565 

7  000 

120.6 

0.545 

8  000 

126.9 

0.510 

9  000 

133.1 

0.485 

10  000 

139.3 

0.460 

11  000 

145.4 

0.435 

12  000 

151.5 

0.410 

Compressibility  Difference 

cm3/kg  per  atm. 

I  =  II  approx. 

At  75°,  III  >  II  by  0.035. 

At  105°,  III  >  II  by  0.083. 


At  140° 

III  >  II  by  O.O3I5. 

Hgl2  (ii 

);cf.  (21); 

see  Fig.  5 

P,  atm. 

t,  °c 

AF, 

cm3/kg 

1 

127.0 

3.4 

1  000 

150.4 

2.1 

2  000 

166.0 

1.2 

3  000 

175.6 

0.6 

4  000 

180.2 

+0.2 

5  000 

181  2 

-0.1 

6  000 

177.0 

-0.5 

7  000 

166.3 

-1.0 

8  000 

145.7 

-1.8 

9  000 

111.0 

-2.9 

10  000 

62.2 

-4.2 

I  more  compressible  than  II 
by  ca.  0.034  cm3/kg  per  atm. 


Cu2I2  (13) 

P  =  11  570  -  (t  -  100)  X 
19.70  atm. 

AV  =  5.35  -  (f  -  100)  X 
0.0050  cm3/kg  per  atm. 

The  low  temperature  modi¬ 
fication  is  less  compressible  than 
the  high  temperature  modifi¬ 
cation  by  0.034  cm3/kg  per  atm. 


Agl  (ii);  cf.  (24,  29,  30) 


P,  atm. 

t,  °C 

AF, 

cm3/kg 

I-II 

1 

144.6 

8.6 

1000 

129.1 

9.1 

2000 

112.4 

9.6 

3000 

94.3 

10.2 

I-III 

3000 

107.7 

13.8 

4000 

138.0 

12.7 

5000 

169.0 

11.0 

6000 

201.9 

8.9 

II-III 

2904 

30.0 

23.9 

2856 

50.0 

23.9 

2804 

70.0 

24.0 

2744 

90.0 

24.1 

2710 

100.0 

24.1 

Triple  Point  and  Volume 


Change 


P, 

atm. 

t, 

°C 

Direc¬ 
tion  of 
volume 
change 

AF, 

cm3/kg 

I-II 

10.1 

2720 

99.4 

I-III 

14.0 

II-III 

24.1 

AgN03  (12);  cf.  (I7);  see  Fig.  6 


P,  atm. 

t,  °C 

AF, 

cm3/kg 

1 

159.4 

2.50 

1000 

151.5 

2.54 

2000 

143.4 

2.59 

3000 

135.0 

2.66 

4000 

126.2 

2.73 

5000 

117.2 

2.81 

6000 

107.7 

2.89 

7000 

95.9 

2.99 

8000 

77.5 

3.11 

8500 

64.0 

3.17 

9000 

42.8 

3.24 

9460 

0.0 

3.30 

Compressibility  Difference 


P,  atm. 

I-II, 

cm3/kg  per  atm. 

1 

—  0.0345 

2000 

—  0  0334 

4000 

—  0 . 0324 

6000 

-O.O3M 

8000 

0.000 

9000 

+O.O3II 

9460 

O.O3I6 

KC103  (ii) 

P=  5500  +  10. 91,  atm. 

AV  =  25.1  -  0.0022f,  cm3/kg 
per  atm. 

Difference  of  compressibility 
probably  >  0.032  cm3/kg  per 
atm. 

K2S  (ii) 

t  =  146.4  +  0.0124P. 
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AF  =  0.95  -  0.00003P  cm3/ 
kg  per  atm. 


Low  temperature  form  is 
about  O.O2I  more  compressible. 


KHSO4  (I3);  see 

Fig.  7 

P,  atm. 

t,  °C 

AF, 

cm3/kg 

I-II 

1 

180.5 

0.66 

1000 

190.7 

1.39 

2000 

201.0 

2.14 

I-IV 

2000 

202.6 

3.06 

3000 

220.1 

2.88 

II-IV 

1750 

200.0 

1.13 

2005 

180.0 

1.12 

2265 

160.0 

1.11 

2525 

140.0 

1.11 

2780 

120.0 

1.10 

II-III 


1 

164.2 

5.56 

1000 

147.9 

5.61 

2000 

131.4 

5.66 

3000 

115.0 

5.72 

III-IV 


3000 

114.6 

6.8 

4000 

94.8 

6.4 

5000 

72.2 

6.1 

6000 

46.0 

5.7 

KN03  (12);  cf.  (17);  see  Fig.  8 


P,  atm. 

i,  °C 

AF, 

cm3/kg 

I-III 

1 

125.8 

14.2 

1000 

147.8 

13.9 

2000 

169.1 

13.7 

3000 

190.0 

13.6 

4000 

210.6 

13.5 

I-II 

1 

127.7 

6.0 

II-III 


495 

120.0 

10.5 

1260 

100.0 

12.9 

1840 

80.0 

14.1 

2275 

60.0 

14.8 

2605 

40.0 

15.3 

2860 

20.0 

15.6 

II-IV 


2580 

0.0 

44.7 

2700 

10.0 

44.4 

2825 

20.0 

41.0 

III-IV 


3000 

27.7 

28.2 

4000 

66.3 

27.3 

5000 

102.5 

26.7 

6000 

136.3 

26.3 

7000 

167.8 

25.7 

8000 

196.3 

25.3 

9000 

221.5 

24.9 

Triple  Points  and  Volume 
Changes 


Direc- 

P, 

t, 

tion  of 

atm. 

°C 

volume 

change 

I-II-IV 


177oj  198 . 6 

I- II 

II- IV 
I-IV 

1.97 

1.13 

3.10 

II-I II-IV 

I 

II-III 

5.70 

2805  118.2 

II-IV 

1.10 

III-IV 

6.80 

Thermal  Expansion 
Difference 

At  1  atm.  I  >  II  by  0.5 
cm3/kg  per  °C. 

At  1  atm.  II  >  III  by  0.04 
cm3/kg  per  °C. 

Ill  probably  >  IV. 


kno2  (ii) 


P,  atm. 

C-*. 

O 

O 

AF, 

cm3/kg 

5  000 

-  0.3 

31.0 

6  000 

+  17.4 

32.4 

7  000 

35.7 

33.8 

8  000 

56.6 

35.1 

9  000 

83.1 

36.5 

10  000 

122.3 

37.8 

Triple  Points  and  Volume 
Changes 


P, 

atm. 

U 

°c 

Direc¬ 
tion  of 
volume 
change 

AF, 

cm3/kg 

I 

-III-IV 

II-III 

15.6 

2835 

21.3 

III-IV 

28.4 

II-IV 

44.0 

I 

-II-III 

I-III 

14.2 

110 

128.3 

II-III 

8.9 

I-II 

5.3 

Compressibility  Difference 
III  >  I,  by  ca.  0.001  cm3/kg 
per  atm. 

Ill  >  IV,  by  ca.  0.06  cm3/ 
kg  per  atm. 

Ill  probably  >  II. 

Thermal  Expansion 


III  >  I,  by  ca.  0.06  cm3/kg 
per  °C. 


KCNS  (") 

P,  atm. 

t,  °c 

AF, 

cm 3 /kg 

L-I 

1 

171.2* 

[173.2] 

49.7* 

1000 

193.3 

46.2 

*  Extrapolated. 


P,  atm. 

t,  °C 

AF, 

cm3/kg 

I-II 

1 

140.0 

3.06 

1000 

158.5 

2.43 

2000 

174.9 

1.98 

3000 

190.6 

1  .68 

4000 

205.7 

1.49 

RbN03*  (12) 

II-III 

1 

164.4 

6.88 

1000 

174.4 

6.45 

2000 

184.1 

6.00 

3000 

193.5 

5.57 

4000 

202.6 

5.12 

5000 

211.5 

4.69 

6000 

220.3 

4.26 

The  difference  of  volume  be¬ 
tween  I  and  II  is  probably  very 
small  (35). 


*  Material  somewhat  impure  with 
acid. 


CsN03  (12) 


1 

153.7 

4.05 

1000 

163.4 

3.86 

2000 

172.9 

3.68 

3000 

182.2 

3.50 

4000 

191.3 

3.32 

5000 

200.1 

3.13 

6000 

208.8 

2.94 

At  80  atm.,  thermal  expan¬ 
sion  of  I  >  II  by  0.033  cm3/kg 
per  °C.  At  4850  atm.,  the 
compressibility  of  I  >  II  by 
0.00031  cm3/kg  per  atm. 


<T -Table,  the  <L -arrangement 

CBr4  (H>  34);  see  Fig.  9 
I-II 

t  =  46.2  +  0.0315P; 

AV  =  20.5  -  0.0026P  cm3/kg 
per  atm. 

I- II  I 

t  =  119.5  +  (P  -  2175)  X 
0.1089; 

AV  =  2.9  cm3/kg  per  atm. 

II- III 

t  =  108.5  +  (P  -  1930)  X 
0.0246; 

AV  =  12.3  -  0.0013P  cm3/kg 
per  atm. 

Triple  point,  I— II— III, 

2110  atm.,  112.6° 

W.  Wahl  (34)  has  deter¬ 
mined  the  melting  point  at  atm. 
pressure  to  be  92°  and  finds  this 
to  be  raised  1°  by  15.5  atm.  for 
a  small  pressure  range.  He 
also  has  made  initial  deter¬ 
minations  of  the  transition 

I-II. 


CC14  (7);  cf.  (2,  29);  See  Fig.  10 


P,  atm. 

l,  °C 

AF, 

cm3/kg 

I^I 

1 

-22.6 

25.8 

[-23.0] 

1  000 

+  15.3 

19.9 

2  000 

48.9 

16.3 

3  000 

78.9 

13.8 

4  000 

106.0 

11.6 

5  000 

130.8 

9.9 

6  000 

154.2 

8.3 

7  000 

176.2 

7.0 

8  000 

197.4 

6.0 

9  000 

217.6 

5.2 

I-II 

2  000 

-  4.6 

24.2 

3  000 

+  15.7 

23.3 

4  000 

35.3 

22.4 

5  000 

54.1 

21.3 

6  000 

72.3 

20.2 

7  000 

90.0 

19.0 

8  000 

107.2 

17.9 

I-III 

9  000 

125.8 

22.5 

10  000 

145  9 

22.2 

11  000 

166.0 

21.7 

12  000 

186.2 

21.1 

II-III 

6  500 

+  6.7 

5.6 

7  000 

34.3 

5.6 

7  500 

61.9 

5.6 

8  000 

89.5 

5.5 

8  500 

117.1 

5.4 

Triple  Points  and  Volume 
Changes 


P, 

atm. 

t, 

°C 

Direc¬ 
tion  of 
volume 
change 

AF, 

cm3/kg 

I 

-II-III 

I-II 

17.3 

8460 

115 

I-III 

22.7 

II-III 

5.4 

CHBr3,  Bromoform  (8) 


P,  atm. 

t,  °c 

AF, 

cm3/kg 

1 

7.78 

39.1 

1  000 

32.3 

35.4 

2  000 

55.3 

32.0 

3  000 

77.2 

28.9 

4  000 

97.3 

26.3 

5  000 

116.3 

23.8 

6  000 

134.1 

21.7 

7  000 

151.1 

19.9 

8  000 

167.4 

18.4 

9  000 

183.3 

17.3 

10  000 

199.0 

16.3 

11  000 

214.6 

15.4 
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CHCl.i,  Chloroform  (7) 


P,  atm. 

t,  °c 

AF, 

cm3/kg 

1 

-61.0 

[-63.5] 

1  000 

-43.4 

2  000 

-26.5 

3  000 

-10.3 

52.6 

4  000 

+  5.4 

49.2 

5  000 

20.4 

46.0 

6  000 

34.8 

43.2 

7  000 

48.7 

40.6 

8  000 

62.0 

38.3 

9  000 

75.1 

36.3 

10  000 

87.9 

34.5 

11  000 

100.4 

33.0 

12  000 

112.6 

31.6 

CH2I2,  Methylene  iodide  (29); 
see  Fig.  11* 


P, 

t, 

atm. 

°C 

1 

5.73 

►(L-I) 

135 

8.0 

230 

10 

710 

1200 

20 

30 

(L-II) 

1750 

40 

1995 

44 

2350 

50 

(I^III) 

2960 

60 

1 

-6.5 

' 

175 

0 

(I-IV) 

270 

+5 

320 

9 

180 

8.6 

>  (I-II) 

325 

9.4 

365 

10 

1000 

20 

(II— IV) 

1540 

30 

1825 

38 

1825 

38.0 

J  (II— III) 

1930 

42.8 

1825 

38.0 

2195 

44 

(III-IV) 

2450 

48 

Triple  Points 


p, 

atm. 

i, 

°C 

180 

8.6 

(L-I-II) 

325 

9.4 

(I-II-IV) 

1930 

42.8 

(L-II-III) 

1825 

38.0 

(II-III-IV) 

*  Details  of  this  diagram  somewhat 
uncertain;  in  particular  the  reality  of 
tne  separate  existence  of  III  seems  to 
need  verification 


CH4N2O,  Urea  03);  see  Fig.  12 


P,  atm. 

t,  °C 

AF, 

cm3/kg 

I-III 

4180 

0.0 

49.6 

4640 

20.0 

49.4 

5100 

40.0 

49.2 

5560 

60 

49.0 

6020 

80 

48.8 

64S0 

100 

48.6 

I— II 


6521 

100.0 

48.2 

6628 

120.0 

46.5 

6735 

140.0 

44.2 

6843 

160.0 

41 .3 

Triple  Point  and  Volume 
Changes 


P, 

atm. 

t, 

°C 

Direc¬ 
tion  of 
volume 
change 

AF, 

cm3/kg 

1 

-II-III 

I-III 

48.6 

6535 

102.3 

I-II 

48.0 

II-III 

0.6 

Melts  131.7°  at  1  atm.,  150° 
at  3000  atm.  AF  (L-I)  =  10 
cm3/ltg. 


Compressibility  Difference 
I  <  II  by  ca.  0.004  cm3/kg 
per  atm. 

I  <  III  by  <  0.004  cm3/kg 
per  atm. 


NH„CNS  (11) 


P,  atm. 

t,  °C 

AF, 

cm3/kg 

1 

87.7 

40.9 

1000 

55.2 

41.4 

2000 

+  26.1 

41 .9 

3000 

-  0.5 

42.4 

Compressibility  Difference 
on  Transition  Line 


cm3/kg  per  atm. 

P,  atm. 

A 

1 

0.0051 

1000 

0.0043 

2000 

0.0035 

3000 

0 . 0028 

The  high  temp,  phase  is  the 
less  compressible. 


C2C16,  Hexachloroethane  (H); 


cf.  (29) 

P,  atm. 

i,  °C 

AF, 

cm3/kg 

I-II 

1 

71.1 

28.0 

1000 

104.8 

25.9 

2000 

138.5 

23.7 

P,  atm. 

i,  °C 

AF, 

cm3/kg 

II-III 

1 

42.7 

9.7 

1000 

70.7 

8.5 

2000 

98.0 

7.5 

3000 

123.4 

6.7 

4000 

149.5 

6.1 

5000 

173.2 

5.6 

6000 

195.5 

5.2 

Difference  of  Com¬ 
pressibility 

A  =  II— III ;  cm3/kg  per  atm. 


P,  atm. 

A 

1 

0 

.0024 

2000 

0 

.0020 

4000 

0 

.0017 

6000 

0 

.0015 

C2H3C102, 

Chloroacetic  acid  (7i 

18) 

;  cf. 

(16, 

29) 

P,  atm. 

t,° 

C* 

AF, 

cm3/kg 

L-stable  solid 

1 

62 

.53 

107 

[61.2] 

2  000 

90 

86 

4  000 

115 

67 

6  000 

137 

51 

8  000 

158 

37 

10  000 

177 

25 

L-unstable  solid 

1 

50 

.0 

800 

65 

.0 

*  Approximate  values. 

c2h4o2, 

Acetic  acid  (13);  cf. 
(25,  29,  33) 

P,  atm. 

i, 

°C 

AF, 

cm3/kg 

L-I 

1 

16.68 

156.0 

500 

28.2 

132.3 

1  000 

38.3 

113.8 

1  500 

47.3 

99.3 

2  000 

55.3 

87.3 

L-II 

2  000 

55.2 

99.6 

3  000 

70.9 

89.9 

4  000 

85.2 

81.8 

5  000 

98.4 

75.0 

6  000 

110.5 

68.8 

7  000 

121.8 

63.6 

8  000 

132.3 

59.2 

9  000 

142.1 

55.8 

10  000 

151.1 

53.0 

11  000 

159.5 

50.8 

I 

-II 

1  040 

0 

14.0 

1  485 

25 

13.6 

1  930 

50 

13.1 

Triple  Point  and  Voi^cme 
Changes 


P, 

atm. 

t, 

°C 

Direc¬ 
tion  of 
volume 
change 

AF, 

cm3/ 

kg 

I- 

II-L 

L-II 

99.2 

2033 

55.7 

L-I 

86.2 

I-II 

13.0 

At  76  atm.  L  more  expansible 
than  I  by  0.50  cm3/kg  per  °C. 


C2H6NO,  Acetamide  (13»  18) 


P,  atm. 

t,  °C 

AF, 

cm3/kg 

L-I 

1 

81.5 

109.8 

[81.0] 

1  000 

93.5 

84.5 

2  000 

103.7 

65.8 

3  000 

112.5 

52.1 

4  000 

119.9 

41.7 

5  000 

125.9 

33.4 

L-II 

4  000 

113.1 

73.7 

5  000 

124.7 

66.5 

6  000 

135.0 

59.6 

7  000 

144.6 

53.2 

8  000 

153.3 

47.9 

9  000 

161.4 

43.6 

10  000 

168.9 

40.1 

11  000 

175.9 

37.4 

I-II 

5  810 

20.0 

30.2 

5  740 

40.0 

30.5 

5  645 

60.0 

30.9 

5  535 

80.0 

31.5 

5  310 

100.0 

32.1 

5  265 

120.0 

32.8 

L-unstable  solid 


1 

69.4 

1  000 

86.6 

2  000 

97.4 

3  000 

105.0 

Triple  Point  and  Volume 
Changes 


Direc- 

P, 

i, 

tion  of 

AF, 

atm. 

°C 

volume 

change 

cm3/kg 

L-I-II 


L-I 

31.9 

5220 

127.0 

L-II 

64.9 

I-II 

33.0 

Compressibility  difference, 
(II -I  )  =  0.0027  at  20°,  and 
0.0011  at  120°,  cm3/kg  per  atm. 
Relation  linear. 


CONDENSED  SYSTEMS  AT  HIGH  PRESSURES 
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CsHjO,  Acetone  (7>  1®) 
Under  10  000  atm.,  freezing 


temperature  =  ca.  40°. 


C3H7NO2,  Urethane  01); 
cf.  (27>29);  see  Fig.  13 

P,  atm. 

c 

0 

AF, 

cm3/kg 

L-I 

1 

47.9 

59.9 

500 

53.2 

45.8 

1  000 

57.6 

37.1 

1  500 

61 .3 

31.3 

2  000 

64.6 

27.3 

L-II 


2  500 

67.9 

29.5 

3  000 

71.2 

22.8 

3  500 

74.0 

19.7 

4  000 

76.4 

18.6 

I^III 


4 

500 

82 

1 

62.3 

5 

000 

88 

5 

60.4 

6 

000 

100 

2 

56.4 

7 

000 

111 

1 

52.7 

8 

000 

121 

7 

49.1 

9 

000 

131 

8 

45.7 

10 

000 

141 

5 

42.6 

11 

100 

151 

1 

39.5 

12 

000 

160 

3 

36.7 

I-III 


3  060 

0 

57.2 

3  150 

10 

57.3 

3  240 

20 

57.4 

I— II 


3  170 

30 

9.3 

2  930 

40 

9.5 

2  680 

50 

9.8 

2  440 

60 

10.0 

II-III 


3  360 

30 

48.0 

3  520 

40 

47.5 

3  680 

50 

47.0 

3  830 

60 

46.4 

4  000 

70 

45.9 

Triple  Points  and  Volume 
Changes 


P, 

atm. 

t, 

°C 

Direc¬ 
tion  of 
volume 
change 

AF, 

cm3/ 

kg 

L-I-II 

L-I 

25.3 

2270 

66.2 

L-II 

35.5 

I-II 

10.2 

L-I I-II I 

L-II 

18.4 

4090 

76.8 

L-III 

64.0 

II-III 

45.6 

I— II-III 

I-II 

9.2 

3290 

25.5 

II-III 

48.2 

I-III 

57.4 

C3H604,  Dimethyl  oxalate  (8); 


cf.  (29) 

P,  atm. 

(,  °C 

AF, 

cm3/kg 

L-solid 

1 

54.24 

145.3 

1000 

76.5 

110.8 

2000 

97.1 

95.0 

3000 

116.5 

85.5 

4000 

134.9 

79.0 

5000 

152.4 

73.6 

6000 

169.1 

68.6 

7000 

185.2 

64.0 

8000 

200.8 

59.5 

CfiH4BrN02,  w.-Bromonitro- 
benzene  (37) 


C6H4CINO2,  m-Chloronitro- 
benzene  (37) 


C6H5Br, 

P,  atm. 


Bromobenzene  (8) 


L  °C 


AV, 

cm 3  /kg 


L-solid 


1 

-31 

1 

1 

000 

-11 

5 

48 

4 

2 

000 

+  6 

4 

42 

5 

3 

000 

22 

8 

37 

8 

4 

000 

37 

8 

34 

0 

5 

000 

51 

5 

30 

9 

6 

000 

64 

5 

28 

3 

7 

000 

76 

9 

26 

2 

8 

000 

88 

7 

24 

4 

9 

000 

100 

2 

23 

0 

10 

000 

111 

1 

21 

8 

11 

000 

121 

6 

20 

9 

12 

000 

131 

8 

20 

2 

Difference  of  Compressi¬ 
bility  between  Solid  and 
Liquid  along  Melt¬ 
ing  Curve  (Di¬ 
rectly  Measured) 
cm 3 /kg  per  atm. 


P,  atm. 

A 

1 

0.04 

3  000 

.006 

6  000 

.003 

9  000 

.001 

12  000 

.0005 

C6H6C1 

Chlorobenzene  (8) 

P,  atm. 

t,  °C 

AF, 

cm3/kg 

L-solid 

1 

-45.5 

1  000 

-27.5 

2  000 

-11.0 

56.1 

3  000 

+  4.3 

50.8 

4  000 

18.5 

46.4 

5  000 

31.8 

42.6 

6  000 

44.2 

39.4 

P,  atm. 

t,  °C 

AF, 

cm3/kg 

L-solid 

7  000 

55.9 

36.6 

8  000 

66.9 

34.2 

9  000 

77.5 

32.2 

10  000 

87.9 

30.6 

11  000 

97.8 

29.2 

12  000 

107.4 

28.1 

c6h6no2, 

Nitrobenzene  (7);  cf. 

(29) 

L-solid 

1 

5.6 

81.4 

1  000 

27.9 

73.3 

2  000 

49.5 

66.1 

3  000 

70.3 

60.0 

4  000 

90.2 

55.1 

5  000 

108.4 

51.5 

6  000 

125.7 

48.5 

7  000 

142.2 

45.9 

8  000 

158.2 

43.5 

9  000 

173.9 

41.5 

10  000 

189.1 

39.7 

11  000 

204.2 

38.1 

CeH,NO 

3,  p-Nitrophenol  (8) 

L-solid 

1 

112.4 

89.1 

1000 

138.5 

73.6 

2000 

160.9 

61.0 

3000 

181.8 

51 .2 

4000 

201.3 

43.6 

C6H6 

Benzene 

(7);  cf. 

(16,  28,  29 

L-I 

1 

5.4 

131.7 

1  000 

33.3 

103.5 

2  000 

58.0 

86.3 

3  000 

79.9 

75.0 

4  000 

99.3 

66.8 

5  000 

117.4 

60.5 

6  000 

134.6 

55.5 

7  000 

150.8 

51.3 

8  000 

166.4 

47.5 

9  000 

181.2 

44.0 

10  000 

195.4 

41.0 

11  000 

209.0 

38.4 

I-II 


11  860 

100 

10.5 

11  690 

120 

11.1 

11  560 

140 

11.6 

11  480 

160 

12.1 

11  430 

180 

12.6 

11  460 

200 

13.0 

CeHoO,  Phenol  ( 

n);  cf. 

(16,  29,  30) 

L-I 

1 

40.9 

56.7 

1  000 

53.8 

39.0 

2  000 

63.9 

27.4 

P,  atm. 

t,  °C 

AF, 

cm3/kg 

I-II 


P  =  1284  +  115<,  atm. 

AV  =  59.2  —  0.6<,  cm3/kg 


L-II 


2 

000 

63 

5 

CO  , 

to ; 

6 

3 

000 

84 

0 

76 

1 

4 

000 

102 

1 

70 

7 

5 

000 

118 

6 

66 

2 

6 

000 

133 

9 

62 

3 

7 

000 

148 

4 

58 

8 

8 

000 

162 

3 

55 

7 

9 

000 

175 

8 

52 

9 

10 

000 

188 

7 

50 

4 

11 

000 

201 

5 

48 

1 

12 

000 

214 

0 

46 

0 

Triple  Point  and  Volume 
Changes 


Direc- 

P, 

i, 

tion  of 

AF, 

atm. 

°C 

volume 

change 

cm3/kg 

L-I-II 


L-I 

27.0 

2015 

64.0 

L-II 

82.5 

I-II 

55.5 

Compressibility  Difference 


cm3/kg  per  atm. 

At  triple  point,  I  >  II  by 
0.005. 

At  74  atm.,  L  >  I  by  0.025. 
C0H0O2,  Resorcinol  (15) 

L-I 


t  =  110.0°  +  0.0145P  - 
O.O5IIOP2  (to  3000  atm.) 


P,  atm. 

t,  °C 

AF, 

cm3/kg 

I-II 

1 

75 

500 

44 

1000 

20 

1500 

+6 

2000 

-2 

2500 

-6 

Results  at  higher  pressures  in 
much  doubt. 


c6h7n, 

Aniline  (7) 

;  Cf.  (29) 

L-solid 

1 

-  6.4 

85.4 

1  000 

+  14.0 

78.2 

2  000 

32.9 

72.0 

3  000 

50.2 

68.9 

4  000 

66.5 

62.6 

5  000 

81.6 

58.8 

6  000 

95.7 

55.5 

7  000 

109.4 

52.4 

8  000 

122.5 

49.6 

9  000 

135.0 

46.9 

10  000 

147.1 

44.4 

11  000 

158.9 

42.0 

12  000 

170.3 

39.6 
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INTERNATIONAL  CRITICAL  TABLES 


C6H  uN02|  Ethyl  aminocroto- 
nate  (18) 


P,  atm. 

t,  °C, 
stable  ■ 

t,  °c, 

unstable 

1 

34.0 

19.9 

1000 

51.2 

37.6 

2000 

64.4 

51.9 

3000 

75.6 

63.5 

C7H7NO3,  Nitroanisole  (27.5) 


C;HsO,  o-Cresol  (7);  cf.  (29) 


P,  atm. 

f,  °C 

AF, 

cm3/kg 

L-I 

1 

30.8 

83.8 

1  000 

48.2 

67.1 

2  000 

62.8 

55.0 

3  000 

75.2 

46.3 

4  000 

86.1 

40.0 

5  000 

95.8 

35.0 

6  000 

104.5 

31.2 

7  000 

112.6 

28.2 

8  000 

120.0 

25.9 

L-II 


6 

000 

105 

5 

55 

2 

7 

000 

119 

5 

51 

9 

8 

000 

132 

6 

49 

1 

9 

000 

145 

2 

46 

8 

10 

000 

157 

2 

44 

8 

11 

000 

168 

9 

43 

1 

12 

000 

180 

2 

41 

8 

Triple  Point  and  Volume 
Changes 


Direc- 

t, 

tion  of 

°C 

volume 

change 

P, 

atm. 


L— I— II 


L-I 

31.7 

5900 

130.2 

I-II 

23.8 

L-II 

55.5 

C7H9N,  p-Toluidine  (8);  cf. 
(16,  19,  23,  29) 


P,  atm. 

t,  °C 

AF, 

cm3/kg 

L-solid 

1 

43.6 

141.3 

1000 

69.8 

118.9 

2000 

92.9 

103.1 

3000 

114.0 

92.2 

4000 

133.8 

84.3 

5000 

153.1 

77.9 

6000 

172.1 

72.5 

7000 

190.8 

67.8 

8000 

209.4 

63.7 

C8H602,  Phthalide  (i8) 


P,  atm. 

t,  °C 

AF, 

cm3/kg 

L-solid 

1 

73.0 

1000 

101 

2000 

127 

3000 

152 

C8H80,  Acetophenone  (8) 

At  200°,  AF  =  45  cm3/kg. 
Melting  pressure,  11  200  atm. 


Ci0H8,  Naphthalene  (8) 
Melting  pressure  at  200°,  ca. 
4000  atm. 


C10H12O,  Anethole  (8) 

AF  at  74  atm.  =  79.3  cm1/ 
kg. 

Melting  pressure  at  100°,  ca. 
4050  atm. 


Ci0HlcO 

,  Camphor 
see  Fig.  14 

(13,  16); 

AF,* 

P,  atm. 

t,  °C 

cm3/kg 

I-II 

1 

87.1 

1.87 

500 

118.6 

1.87 

1  000 

148.0 

1.87 

1  500 

175.8 

1.87 

2  000 

202.5 

1.87 

II-III 

1  610 

0 

58.5 

2  060 

10 

56.3 

2  570 

20 

54.0 

III-IV 

3  000 

26.5 

37.4 

4  000 

39.2 

34.4 

5  000 

51 .3 

31.7 

6  000 

62.8 

29.1 

7  000 

73.6 

26.8 

8  000 

83.9 

24.7 

9  000 

93.6 

22.8 

10  000 

102.7 

21.1 

11  000 

111.2 

19.6 

12  000 

119.1 

18.3 

IV-V 

2  790 

20 

3  350 

60 

3  775 

90 

II-V 

2  710 

20 

2  864 

40 

3  036 

60 

3  226 

80 

3  434 

100 

3  662 

120 

P,  atm. 

O 

O 

AF,* 

cm3/kg 

II-VI 

3  661 

120 

6.9 

3  880 

140 

6.1 

4  081 

160 

5.7 

4  265 

180 

5.4 

4  435 

200 

5.2 

VI-IV 

4  000 

90.1 

3.5 

5  000 

108.8 

2.2 

6  000 

124.2 

1.2 

7  000 

136.5 

0.5 

V-VI 

3  660 

90 

3  660 

110 

L-I 

1 

177.6 

*  AV  is  not  always  very  exact. 

Initial  rise  of  melting  temper¬ 
ature,  129°  for  1000  atm. 

Ill  is  more  compressible  than 
IV ;  difference  0.005  at  3000  and 
0.0017  at  12  000  cm3/kg  per 
atm. 

Triple  points  are  not  accu¬ 
rately  located. 


C10H20O,  Menthol  (8) 

AF  at  74  atm.  =  61.2  cm3/kg. 


C12H11N,  Diphenylamine  (7); 


cf- 

(3,  23,  27,  29) 

P,  atm. 

t,  °C 

AF, 

cm3/kg 

L-solid 


1 

54.0 

95.8 

1000 

80.3 

80.1 

2000 

104.5 

70.3 

3000 

126.8 

63.3 

4000 

147.4 

58.0 

5000 

166.5 

53.4 

6000 

184.3 

49.7 

7000 

201.0 

46.6 

8000 

216  9 

44.1 

C13H10O,  Benzophenone  (8);  cf. 
(16,29) 


L-solid 


1 

47.8 

90.4 

1000 

75.4 

77.3 

2000 

100.5 

68.4 

3000 

123.4 

61.8 

4000 

144.7 

56.7 

5000 

164.5 

52.6 

6000 

183.3 

49.2 

7000 

201.1 

46.2 

8000 

218.2 

43.6 

C14H14,  Dibenzyl  (19) 


L-solid 


1 

51.3 

113 

500 

68.4 

105 

1000 

83.2 

96 

1500 

97.3 

88 

DIAGRAMS 

The  arrows  denote  the  direction  in  which  the  volume  change  on 
transition  is  becoming  numerically  less. 

a,  p,  CD.  The  location  of  these  symbols  shows  the  side  of  the  trans¬ 
ition  line  corresponding  to  the  form  having  the  higher  value  of  com¬ 
pressibility,  thermal  expansion,  or  specific  heat  at  constant  pressure. 

The  dotted  enclosing  lines  delimit  the  region  of  indifference. 
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INTERNAL  PRESSURE 

J.  H.  Hildebrand 


Internal  pressure  is  the  name  given  to  the  force  of  cohesion 
which,  together  with  the  external  pressure,  balances  the  thermal 
pressure.  It  is  indirectly  measured  by  such  properties  as  surface 
tension,  heat  of  vaporization,  expansion  and  compressibility.  It 
has  most  frequently  been  defined  by  the  various  equations  of 
state.  For  example,  arranging  the  familiar  van  der  Waals  equa¬ 
tion  in  the  form : 


a/y2  may  be  called  the  cohesive  pressure  and  RT/(v  —  b)  the 
thermal  pressure,  but  since  for  liquids  and  solids  p  is  small  com¬ 
pared  with  the  other  two  terms,  either  of  them  may  be  used  as  a 
measure  of  internal  pressure,  whenever  the  “constants”  a  and  b 
are  known.  Any  equation  of  state  which  can  be  put  into  a  corre¬ 
sponding  form  may  be  similarly  used  (c/.  Sutherland  (9)). 

Unfortunately  little  work  has  been  done  upon  the  application  of 
equations  of  state  to  ordinary  liquids,  and  the  values  of  internal 
pressure  calculated  from  them  are  discordant  and  of  doubtful 
significance.  The  pure  thermodynamic  equation 

*  +  MX  -  KTf), 

is  free  from  these  objections,  and  since  ( dp/dT)v  —  a/p,  the 
expansion  divided  by  the  compressibility,  the  internal  pressure 
may  be  calculated  from  the  expression  Ta/p  (Dupre  (*)). 

If  the  laws  of  molecular  attraction  were  definitely  known  we 
could  calculate  ( dE/dV)r  from  the  heat  of  vaporization,  L,  and 
from  the  molecular  surface  energy,  Ea.  As  it  is,  we  can  conclude 
that  internal  pressures  are  roughly  proportional  to  (L  —  RT)/v, 
and  to  Ea/v%,  where  v  is  the  molal  volume  of  the  liquid  ( cf .  Duprfi, 
(2)  Stefan,  (8)  and  Hildebrand  (3)). 

Laplace  (5)  has  given  expressions  connecting  the  intermolecular 
attraction,  on  the  one  hand,  with  the  force  parallel  to  the  surface, 
i.e.,  the  surface  tension,  y,  and,  on  the  other  hand,  with  the  force 
normal  to  the  surface,  which  may  be  called  internal  pressure. 
If  an  inverse  power  law  of  molecular  attraction  is  assumed  this 
makes  internal  pressure  proportional  to  y/v™. 


Relative  internal  pressures  have  been  estimated  by  Mortimer  (7) 
from  a  consideration  of  solubility  data. 

A  critical  discussion  of  the  methods  for  calculating  internal 
pressure,  together  with  its  relation  to  solubility,  is  given  in 
Hildebrand  (4>  41);  see  also  Lewis  (6);  Richards  (10). 

Since  the  various  methods  for  calculating  internal  pressure 
differ  greatly  as  to  magnitude  but  agree  rather  well  as  to  relative 
values,  a  brief  illustrative  table  is  given  below  in  which  the  values 
for  certain  liquids  (marked*)  have  been  calculated  from  the  rela¬ 
tion  Ta/p.  The  values  for  the  others  have  been  estimated  from 
the  relative  figures  obtained  by  other  methods. 

Polar  liquids  have  been  omitted  because  the  different  methods 
give  highly  discordant  results. 


Internal  Pressures  of  Liquids 


|  Atm. 

|  Atm. 

Octane* . 

2  9oo 

Ethylene  bromide* . 

4  7oo 

Ethyl  ether . 

3  loo 

Carbon  disulfide . 

5  4oo 

Stannic  chloride . 

3  4oo 

Bromoform* . 

5  6oo 

ra-Xylene* . 

3  64o 

Bromine . 

6  ooo 

Carbon  tetrachloride*..  . 

3  64o 

Sulfur  monochloride. . .  . 

6  loo 

Toluene* . 

3  78o 

Sulfur . 

8  ooo 

Chloroform* . 

3  83o 

Iodine.  .  . 

8  ooo 

Benzene* . 

4  05o 

Phosphorus . 

9  ooo 

Naphthalene . 

4  4oo 

Mercury* . 

13  O50 

Iodobenzene . 

4  6oo 
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CRYSTALLOGRAPHIC  SYMMETRY 


Symmetry  system 

Symmetry  class 

Schoenflies 

Dana  |  Groth 

Low-quartz 

Hexagonal;  rhom- 
bohedral  (or  tri¬ 
gonal)  subdivision 

Trigonal  enantio-  f 

morphous  hemi-  < 
hedral,  D3  [ 

Rhombohedral|  Trigonal 
trapezohedral 

High-quartz 

Hexagonal;  hexag¬ 
onal  subdivision 

Hexagonal  enant-  ( 
iomorphous 
hemihedral,  D6  [ 

Hexagonal 

trapezohedral 

Low-tridymite 

Orthorhombic 

Lower  high-tridymite 

Hexagonal 

(A  hemihedral 
class?) 

Upper  high-tridymite 

Hexagonal 

(A  holohedral 
class?) 

Low-cristobalite 

Either  tetragonal  or 
orthorhombic 

High-cristobalite 

Isometric 


INVERSION  POINTS 


High-low  Inversion  Point  of  Quartz 


Property  studied 

Form  of  specimen 

Inversion 
point,  °C 
rising 
temp. 

Lit. 

Linear  therm,  expans. 

Bars  5  X  5  X  110  mm 

ca.  570 

(37) 

Rotatory  power 

Plate  10  X  10  X  3  mm 

ca.  570 

(SS) 

Birefringence 

Plates 

575 

(80) 

Birefringence 

Plates 

570 

(46) 

Refractive  index 

Crystals 

571 

(5  6) 

Latent  heat 

Powder 

575 

(25,  26) 

Latent  heat 

Plates 

573 

(5) 

Young’s  modulus 

Plates 

576 

(50) 

Inversion  Points  of  Cristobalite 


Source 

Property 

studied 

O 

C 

Lit. 

Rising 

Falling 

Natural,  Mexico. . . . 

Birefringence 

175 

175 

(45) 

Agate  (?)  at  1500°. . 

Dilatation 

210 

(39) 

Spherulites  in  glass . . 

Birefringence 

ca. 

225 

(66) 

Latent  heat 

220  (min) 

198 (min) 

(25,  26) 

Latent  heat 

230 

(22) 

Dinas  brick . 

Latent  heat 

226-229 

(21) 

Dinas  brick . 

228 

(54) 

Norway  quartz . 

Volume 

210-245* 

220-200 f 

(54) 

Flint . 

Volume 

228-230* 

229-226 f 

(54) 

Amorphous  Si02. . . . 

Volume 

215-250* 

21 7-208 t 

(54) 

Vein  quartz . 

Volume 

223-205 f 

(54) 

Vitreous  Si02  at 

Cracking  (milk- 

229 

(54) 

1500°,  1  hr 

iness) 

Basalt,  Blaue  Kuppe 

Not  stated 

235-250 

215-230 

(51) 

Pptd.  Si02,  1600°. . . 

Heat  capacity 

270 

230 

(78) 

Pptd.  Si02,  1100°. . . 

Heat  capacity 

230 

200 

(78) 

Chalcedony,  1450°. . 

Latent  heat 

220 

(77) 

Flint,  1450° . 

Latent  heat 

227 

(77) 

Purif.  flint,  1500°. . . 

Latent  heat 

244 

(77) 

*  Temperature  of  dilatometer  probably  higher  than  specimen, 
t  Temperature  of  dilatometer  probably  lower  than  specimen. 


DENSITY 


Density  at  0°C 


Modification 

d, 

g/cm3 

+ 

Lit. 

Low-quartz . 

2.6506 

0.0005 

(32,  43,  47,  48,  69,  70) 

Low-tridymite . 

2.26 

0.01 

(15,  25,  26,  77) 

Low-cristobalite . 

2.32 

0.01 

(16,  25,  26,  77) 

Vitreous  silica . 

2.203 

0.002 

(14,  71,  72) 

The  Density  of  Tridymite 

It  is  doubtful  whether  the  density  of  low-tridymite  can  be 
obtained  with  high  accuracy  by  the  method  of  liquid  immersion, 
since  each  crystal  is  finely  twinned  as  a  result  of  the  high-low 
inversions,  and  minute  interspaces  may  exist  which  are  not  acces¬ 
sible  to  the  immersion  liquid.  Their  effect,  however,  should,  not 
exceed  a  small  fraction  of  one  per  cent. 


Source 

°C 

d,  g/cm3 

Lit. 

27 

2.262 

("25,  261 

Purified  flint  and  Na2W04  at  1300° 

25 

2.264 

(77) 

Quartz  in  NaCl  melt . 

/  14.1 

1  15.5 

2.285) 

2.284/ 

(15) 

. p?'  High  o' 

Low-Quartz  m  Quartz  ® 

i  i  >  1 

_ nO  O 

Low  Lower  H.-Tc 

tridymite  =  £  upper  wign-Tr 

1  r-  r^ 

J  ^  *£ 

t_ow  '  o  *-o 

Cristobalite  S  £  High  Cristobalite 

•  T 

i 

Glass 

i  : 

_A- . -L 

Liquid 

2730C,  0°c  .1000  °C 

»  »  J _ 1 _ 1 _ 1 _ I - 1 - 1 - * - 1 - • - 1 - 1 - 1 - L 

_ , _ 1 _ L — _ — 

2000°C 

_ l _ 1 

Ranges  of  stability  and  metastability  of  the  modifications  of  silica  (67). 


Cristobalite  of  Normal  Density 


Source 

°C 

d,  g/cm3 

Lit. 

27 

2.325 

(25,  26) 
(16) 

Quartz,  3  days  at  1200° . 

25 

2.320 

Quartz,  6  days  at  1160° . 

25 

2.319 

(16) 

Vitreous  Si02,  3  days  at  1200° . 

25 

2.310 

(16) 

Vitreous  Si02,  6  da  vs  at  1160° . 

25 

2.311 

(16) 

Purified  flint  and  Na2W04  at  1500°.  . . 

25 

2.324 

(77) 

Density-Temperature  Table 
The  figures  in  small  type  have  relative  significance  only 


t,  °c 

Quartz 

Tridymite 

Cristobalite 

Vitreous 

-250 

2.665 

2.203 

-200 

2.664 

2.203 

-150 

2.662 

-100 

2.659 

2.203 

-  50 

2.655 

0 

2.651 

2.262 

2.32o 

2.203 

+  50 

2.646 

2.255 

2.317 

100 

2.641 

2.249 

2.31s 

2.203 

117 

( 2.247 
(2.242 

150 

2.636 

2.235 

2.305 

163 

( 2.233 
(2.22s 

200 

2.630 

2.22i 

2.292 

2.202 

250 

2.623 

2.2D 

2.229 

300 

2.616 

2.209 

2.222 

2.202 

350 

2.609 

400 

2.601 

2.20i 

2.212 

2.202 

450 

2.591 

500 

2.581 

2.195 

2.20s 

2.201 

550 

2 . 564 
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t,  °c 

Quartz 

Tridymite 

Cristobalite 

Vitreous 

573 

/  2 . 554 

(2.533 

600 

2.533 

2.192 

2.203 

2.201 

700 

2.534 

2.189 

2.201 

800 

2.535 

2.189 

2.200 

900 

2.537 

2.189 

2.200 

1000 

2.541 

2.19o 

2.200 

1100 

2.543 

2.199 

1200 

2.546 

THERMAL  EXPANSION 

106  dw  106  Av  ... 

a  =  —  -t:  at  i  G;  am  =  —  7  where  Ap  =  expansion  in  volume 
v  at  Vo  1 


between  0°  and  i° C  (6>  10>  13,  14,  17,  is,  19,  20,  31,  34,  36,  37, 
39,  41,  42,  49,  52,  53,  57,  58,  59,  60,  61,  62,  68,  79) 


/  °r 

Quartz 

Tridymite 

Cristobalite 

Vitreous 

a 

Oim 

a 

OLm 

a 

Otm 

a 

dm 

-250 

21.3 

-1.05 

-200 

12 

24.6 

-2.6 

-0.6 

-150 

19 

27.35 

-0.1 

-100 

25.2 

29.7 

-0.9 

+0.4 

-  50 

29.8 

31.73 

0.75 

0 

33.6 

33.58 

73 

73 

17 

17 

+  1.1 

1.15 

+  50 

36.8 

35.29 

61 

69 

29 

21 

1.5 

1.3 

100 

40.0 

36.91 

49 

62 

56 

31 

1.7 

1.45 

f  60 

117 

1  77 

150 

43.3 

38.50 

89 

81 

81 

44 

1.7 

1.55 

f  81 

163 

(94 

200 

46.6 

40.07 

72 

92 

180 

62 

1.7 

1.6 

250 

50.4 

41.75 

55 

87 

80 

163 

1.8 

300 

54.9 

43.55 

45 

81 

58 

147 

1.8 

1.67 

350 

45.6 

400 

67.4 

48.0 

31 

70 

35 

121 

1.8 

1.70 

450 

50.8 

500 

100 

54.5 

21 

62 

22 

103 

1.7 

1.70 

550 

141 

61.3 

J  66.1 

573 

\  81 .2 

600 

0 

77.6 

+  12 

54 

13 

89 

1.6 

1.68 

700 

65.8 

800 

-  4 

57.2 

0 

42 

1.5 

1.62 

900 

49.4 

1000 

-12 

43.4 

-  7 

33 

1.9 

1.62 

1100 

38.3 

1200 

34.1 

VOLUME  CHANGE  ON  INVERSION 


Inversion 

o 

o 

Volume 

increase 

Lit. 

cm3/ 

kg 

%  of 

V„ 

low-  to  high-quartz .... 
Low-  to  lower  high- 

573 

3.25 

0.86 

(10,  17,  36,  38) 

tridymite . 

Lower  high-  to  upper 

117 

0.63 

0.14 

(10,  77) 

high-tridymite . 

Low-  to  high-cristo- 

163 

ca.  1 

ca.  0.2 

(10,  77) 

balite . 

200  to  275 

12 

2.8 

(10,  77) 

THERMAL  CONDUCTIVITY  (23,  24,  29,  74) ;  c/.  (81) 
Unit,  cal2o  cm-2  sec-1  (°C  cm-1)1 


t,  °C 

10  s  K 

t,  °C 

103A 

Quartz 

II  to 
axis 

Quartz 
JL  to 
axis 

Vitre¬ 

ous 

silica 

Quartz 

II  to 
axis 

Quartz 
_L  to 
axis 

Vitre¬ 

ous 

silica 

-252 

680 

-100 

52 

26 

2.5 

-250 

510 

ca.  1.3 

-  50 

40 

20.5 

3.0 

-240 

205 

0 

32 

17.0 

3.4 

-200 

ca.  150 

66 

1.5 

+  50 

25.5 

14.9 

3.8 

-150 

74 

36 

2.0 

100 

21 

13.1 

ca.  4.5 

ELASTIC  PROPERTIES 


Elastic  Constants  of  Vitreous  Silica  at  Room  Temperature 
The  unit  is  the  kilomegabarye  (  =  109  dyne/cm2).  These  are 
not  theoretically  consistent,  but  represent  independent  estimates 
from  available  data  for  each  constant. 


Constant 

Values 

Lit. 

Best 

Range 

Modulus  of  compression.  .  . 

37o 

317-474 

(11,  33,  44,  63,  65) 

Rigidity . 

30s 

146-308 

(3,  9,  30,  33,  35,  63 

Young’s  modulus . 

70o 

400-711 

65,  72,  73) 

(9,  33,  40,  65,  72) 

Modulus  of  penetration .... 
Poisson’s  ratio . 

69  o 
0.14 

0.13-0.31 

(2) 

(9,  33,  63,  65,  72) 

“Principal  Elastic  Constants”  of  Low-quartz  at  Room  Tem¬ 
perature 


Unit  of  stress  is  the  kilomegabarye  (  =  109  dvne/cm2)  (50>  75) 


Principal  elastic  coefficients 


Principal  elastic  moduli 


Sii 

1298 

X 

10-6 

C11 

851 

S33 

990 

X 

10-6 

C33 

1053 

S44 

2005 

X 

lO-o 

C44 

571 

S12 

-  166 

X 

10~6 

C12 

69 

S13 

-  152 

X 

10-6 

Cl3 

140 

Sl4 

-  431 

X 

10-« 

C14 

168 

Elastic  Constants  of  Low-quartz  at  Room  Temperature, 
Derived  from  the  Above  Data 


Unit  of  stress  is  the  kilomegabarye  (  =  109  dyne/cm2) 


Volume  compressibility . 

2646 

X 

10-6 

Linear  compressibility  parallel  to  axis . 

686 

X 

10-8 

Linear  compressibility  perpendicular  to  axis . 

980 

X 

10-8 

Young’s  modulus  parallel  to  axis . 

1010 

Young’s  modulus  perpendicular  to  axis . 

770 

Mean  Coefficient  of  Compressibility  of  Forms  of  Silica,  at 

about  20°C 


Pm 


1 

Vo 


V 

volume  at  pressure  p  =  volume  at  zero  pressure 
X  (1  -  PmP)  (U  4'  n>  12’  44>  63) 


p  (megabarye) . 

0 

2  000 

4  000  6  000 

8  000|  10  000  12  000 

io*pm  | 

Quartz . 

Vitreous.  .  . 

2.76 

2.68 

2.71 

2.72 

2.65 

2.76 

2.59 

2.80 

2.54 

2.84 

2.49  I  2.44 
2.88  1  2.92 

STRENGTH 


Strength  of  Quartz  and  of  Vitreous  Silica  at  Room  Tem¬ 
perature 

Unit  of  stress  is  the  kilomegabarye  (  =  109  dyne/cm2)  (7,  8>  55>  64, 


76) 

Quartz 

Vitreous 

||  to  axis 

X  to  axis 

silica 

Crushing  strength 

Typical  for  small  specimens .  . 
Maximum  observed . 

24 

27.2 

22 

26.85 

19.5 

22.6 

22 


INTERNATIONAL  CRITICAL  TABLES 


Quartz 

Vitreous 

||  to  axis 

| L  to  axis 

silica 

Tensile  strength 

Typical  for  carefully  centered 

small  specimens . 

Maximum  observed . 

1.1 

1.19 

0.83 

0.91 

3  to  8 

11.5 

Modulus  of  rupture  (bending  strength) 

Typical . 

1.35 

0.90 

Maximum  observed . 

1.76 

1.30 

0.675 
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FREEZING-POINT— SOLUBILITY  DATA:  SYSTEMS  CONTAINING  A  NON-METALLIC 

ELEMENT  AS  ONE  COMPONENT1 

C.  Tourneux 
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Abbreviations  and  symbols. 
Two-component  systems 
Sec.  1.  Both  A-  and  B-com- 
ponents  are  elementary  sub¬ 
stances. 

Sec.  2.  The  A-components  are 
elementary  substances;  the 
B-components  are  com¬ 
pounds  whose  key-formulae 
do  not  begin  with  16. 

Sec.  3.  The  A-components  are 
elementary  substances;  the 
B-components  are  compounds 
whose  key-formulae  begin 
with  16. 

Sec.  4.  Cryoscopic  data. 

Three-component  systems. 

Precision  in  t°  or  Mol  %  is 
indicated  as  the  greatest  devi¬ 
ation  of  an  observed  value  from 
either  a  tabular  value  or  the 
value  given  on  a  curve  drawn 
dirough  the  plotted  original 
data. 


MATlkRES 

Abreviations  et  symbols. 
Systemes  k  deux  constituants 
Sec.  1.  Les  deux  constituants 
A  et  B  sont  des  substances 
elementaires. 

Sec.  2.  Les  constituants  A  sont 
des  substances  elementaires; 
les  constituants  B  sont  des 
composes  dont  la  formule 
cle  ne  commence  pas  par  16. 
Sec.  3.  Les  constituants  A  sont 
des  substances  61ementaires; 
les  constituants  B  sont  des 
composes  dont  la  formule 
cle  commence  par  16. 

Sec.  4.  Donnees  cryoscopiques. 
Systemes  a  trois  constituants. 

La  precision  en  t°  ou  en  % 
Mol  est  indiquee  comme  6tant 
le  plus  grand  ecart  entre  une 
valeur  observee  et  la  valeur 
tabulaire  ou  la  valeur  donnee 
sur  une  courbe  de  sentiment 
tracee  a  partir  des  donnees 
originales. 
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Abkurzungen  und  Verzeichen. 
Zwei-Komponenten  Systeme 
Abtlg.  1.  Beide  Komponenten 
(A  und  B)  sind  elementare 
Stoffe. 

Abtlg.  2.  Die  A-Komponente 
ist  ein  elementarer  Stoff;  die 
B-Komponente  ist  eine  Ver- 
bindung,  deren  Schliisselzahl 
nicht  mit  16  beginnt. 

Abtlg.  3.  Die  A-Komponente 
ist  ein  elementarer  Stoff;  die 
B-Komponente  ist  eine  Ver- 
bindung  deren  Schliisselzahl 
mit  16  beginnt. 

Abtlg.  4.  Kryoskopische  Daten. 
Drei- Komponenten  Systeme. 

Die  Prazision  in  t°  oder  Mol 
%  ist  durch  die  grosste  Abweich- 
ung  eines  experimentell  bestim- 
mten  Wertes  gekennzeichnet, 
die  sich  entweder  aus  den  Wer- 
ten  der  Tabelle  oder  aus  denen 
der  Kurve  ergibt,  die  durch  die 
Original- Werte  gelegt  worden 
ist. 
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Sistemi  a  due  componenti 
Parte  I.  Ambedue  i  compo¬ 
nenti,  A  e  B,  sono 
elementi . 23 

II.  A  d  un  elemento,  B  un 
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chiave  di  questo  non 
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11  grado  di  precisione  delle  t° 
e  dei  Mol  %  e  rappresentato 
dalla  massima  deviazione  di  un 
valore  osservato  o  dal  valore 
della  tabella  o  dal  valore  dato 
da  una  curva  tracciata  con  i 
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1  Except:  (a)  Freezing-point  lowerings  of  aqueous  solutions,  for  which  v.  p.  254,  anu  (6)  some  two-component  systems  containing  iron  as  one  component, 
/or  which  v.  Vol.  II ,  p.  449. 
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TWO-COMPONENT  SYSTEMS 


Sec.  1.  Both  A-  and  B-components  are  Elementary  Substances 
Standard  arrangement  ( v .  Vol.  Ill,  p.  viii) 


o 

B  =  V  (153) 

°c  I  M  %  A 

B 

1716  |  0 

B2A3(?) 


1734 

7 

.3 

1828 

36 

0 

1935 

51 

.0 

2000 

58 

.5 

Cl 

B  = 

Br  (95) 

°C  +2 

M  %  A  ±4 

Mix. 

Liq. 

-  7.3* 

0 

-  11.0 

2 

5 

-  14.5 

4 

10 

-  22.5 

9 

20 

-  31.5 

16 

30 

-  42.0 

25 

40 

-  54.0 

34 

50 

-  62.5 

43 

60 

-  71.5 

52 

70 

-  80.0 

63 

80 

-  90.0 

76 

90 

-  98.0 

86 

95 

-102.0 

100 

*  ±0.2. 

B  =  I  (159,  160) 

°C  ±1 

M  %  A 

I 

i 

114.6 

0 

99.5 

10 

77.0 

20 

45.0 

30 

4m 

41 

B  +  BA  (a) 

8E 

40 

B  +  BAGS) 

ImE 

42 

BA  (a) 

18.5 

45 

.0 

27.  6 

60.0 

BAGS) 

6m 

45 

14m 

50 

.0 

BA(a) 

"f"  BA3 

22E 

54 

.4 

bags; 

-j-  BA3 

12mE 

62.  6 

I 

JA, 

20.5m 

54 

55.0 

60 

.0 

83.0 

65 

.0 

95.0 

70 

.0 

101.0 

76.0 

96.0 

90 

.0 

+  30.0 

99 

.9 

BA 

+  A 

-102E 

(?) 

A 

-101.6 

100 

B  = 

S  (10,  150) 

°C  ±1 

|  M  %  B 

A 

-102 

1  0 

AXB 

-  38 

|  8.2 

AXB  -j-  A4B 

-  39E 

9.86 

a4b 


32 

15 

0 

30. 

6 

20. 

0 

IO 

CO 

5 

25 

0 

66 

5 

35 

0 

A4B 

■p  A2B2 

101 

5E 

42 

5 

A2B2 

85 

0 

48 

0 

80. 

0 

60. 

0 

a2b 

2  +B 

CO 

CO 

0E 

52 

0 

B(rh)  * 

5 

0 

55 

0 

CO 

5 

65 

60 

0 

75 

76 

0 

85 

B(rh)  +  B(mon) 

95. 6U  95 

B(mon) 

118. 8  |  100 

*rh  =  Rhombic;  mon  =  Mono- 
clinic. 


B  = 

Te  (46) 

°C  ±2 

M  %  B  ±0.5 

ba4 

223 

20.0 

Mixi 

213 

20.6 

22.5 

204. 

5 

21.2 

27.5 

Mixi 

+  Mix  2 

202. 

5E 

21.4 

30.0 

39.5 

30.0 

Mix  2 

218 

43.2 

35.0 

233  , 

46.7 

40.0 

Mix 

2  +  B 

238. 5U 

48.0 

41.5 

B 

252. 

5 

50 

.0 

275. 

5 

60 

.0 

294. 

0 

65 

.0 

332 

70.0 

388 

80 

.0 

426 

90 

.0 

463 

100.0 

TeCl4 

is  very  slightly  soluble 

liq.  Cl2. 

B  = 

Bi  (50) 

°C  +2 

M  %  B 

A4B 

206 

14 

.2 

226 

20.0 

221 

20 

.8 

B  =  BI. — ( Continued ) 
°C  +2  |  M  %  B 


a4b  +  a3b 

206E 

21.5 

a3b 

220 

22.4 

232 

26.0 

225 

26.5 

A8B  -J-  ab 

209E  |  27.5 

AB 


280 

318* 

318* 

303 

283 

AB  +  B 
267. 5E  | 

B 


30.0 

38.0 

85.5 

89.5 
93 

94.5 


271. 6  |  100 


*  Two  liq.  layers  with  the  following 
compositions: 


^8 

M  %  B 

328 

34 

332 

83.8 

334 

32 

340 

82.5 

Br 

B  = 

I  (161) 

°C 

M  %  B  ±1.0 

7 

L 

-  7.3 

0 

Mix! 

-  6.1 

10 

5 

-  2.8 

18 

10 

+  2.5 

(24) 

15 

13.8 

(33) 

25 

31.0 

43 

40 

AB 

41.0 

60.0 

Mix2 

46.0 

58 

55 

52 

(66) 

60 

83.7 

85 

80 

99.0 

93 

90 

B 

110.6 

100 

Mix. 

19 

32 

.5 

36 

47 

.1 

40.4 

50 

49 

60 

.4 

100 

92 

.9 

B  =  S  (154) 

°C  ±  1  |  M  %  B 

A 


-7.3 

0 

-10.0 

10.0 

-16.0 

20.0 

-23.0 

25.0 

-38.5 

30.0 

-47.5 

35.0 

A2  d“  A2B2 


-52. 0E  I  38.5 


B  =  S. — (Continued) 
°C  ±  1  |  M  %  B 


A2B2 


-50.5 

40.0 

-45.5 

45.0 

-39.  6 

60.0 

B  =  Te  (46) 

°C  ±  1  |  M  %  B 


A4B 

363  |  20. 0 

Mixi 


322 

22.4 

25.0 

290 

24.2 

30.0 

264 

25.9 

35.0 

223 

27.2 

45.0 

Mixi  +  Mix2 

200E 

29.5 

52.5 

61.0 

52.5 

Mix2 

211 

62.7 

55.0 

Mix 

2  +  B 

225U 

64.5 

60.1 

B 


247 

290 

335 

394 

436 

463 


65.0 

70.0 

75.0 

85.0 

95.0 

100.0 


TeBr4  is  very  slightly  soluble 


in  Br2. 


B  = 

Bi 

(50) 

°C  ±2 

M  %  B 

A 

3b 

218 

26. 

0 

214.5 

27 

0 

a3b 

+ 

AB 

205E 

29 

2 

AB 

242 

31 

5 

267 

35 

0 

285* 

CO 

00 

0 

285* 

O 

CO 

5 

273 

89 

3 

AB 

+ 

B 

261E 

94 

6 

B 


266.5  97.0 

271. 6  100 


*  Two  liq.  layers  of  following 
compositions: 


^8 

M  %  B 

297 

39.8 

299 

84.5 

306 

41.1 

311 

87.7 

1 

B  =  S  (28,  51,  120,  157) 

°C  ±  1  I  M  %  B 
A 


114.0 

0 

111.2 

10.0 

108.0 

20.0 

104.7 

30.6 

101.5 

40.0 

24 
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I. — ( Continued ) 

B  =  S. — ( Continued ) 


°C  ±1 

M  %  B 

A 

96.0 

50.0 

89.4 

60.0 

79.5 

70.0 

A  +  B* 

65. 7E 

80.5 

I 

* 

71.5 

85.0 

81.5 

90.0 

96.0 

95.0 

119.0 

100.0 

*  Monoclinic. 

B  =  Se  (17,  137 

) 

°C  ±2 

M  %  B 

i 

V 

113 

3 

100 

10 

89 

20 

80 

30 

70 

40 

A  +  B 

58E 

50 

] 

3 

93 

60 

124.5 

70 

157 

80 

190 

90 

218.  5 

100 

B  = 

Te  (46) 

°C  ±1 

M  %  B 

4. 

114.2 

0 

A  -|-  A4B 

113. 5E 

0 

.5 

A4B 

280 

20.0 

235 

30 

.0 

188 

37 

.5 

A4B  -|-  Mix. 

176. 3E 

45.0 

41.0 

Mix. 

177.5 

45.5 

42.0 

182 

47.0 

45.0 

Mix.  -j-  B 

183. 5U 

47.5 

45.3 

B 

191 

50 

.0 

203 

54 

.0 

235 

57 

.5 

256 

60 

.0 

279 

65 

.0 

298 

70 

.0 

355 

77 

.5 

453 

100.0 

B  =  As  (48,  142,  143) 


°c* 

M  %  B 

1 

L 

113.  6 

0 

103.5 

5.0 

88.5 

10.0 

A  +  A3B 

72. 0E 

14.0 

B  =  As.— 

■( Continued ) 

°c* 

M  %  B 

a3b 

106 

20.0 

121 

22.5 

140.  5 

25.0 

129 

27.5 

A3B  -)-  A4B2 

121. 5E 

28.5 

A4B2 

131 

30.0 

135 1 

30.1 

135  f 

70.0 

128 

78.0 

A4B2 

+  B 

119E 

81.0 

B 

(500) 

100 

*  ±1  (0-14  M  %  B);  ±4  (14-81  M 

%  B). 

f  Two  liq.  layers. 

B  =  Sb  (48,  142) 

°C* 

M  %  B 

A 

114 

0 

103.0 

5.0 

88.0 

10.0 

A  BA3 

80. 0E 

11.7 

ba3 

96.0 

15.0 

132 

20.0 

171 

25.0 

169  f 

25-30 

169  f 

71.6 

168.2 

80.0 

167.5 

90.0 

ba3 

+  B 

(?)E 

(?) 

B 

632 

100 

*  +0.5  (0-12  M  %  B);  +2  (12-25  M 

%  B);  +1  (25-90  M  %  B). 

t  Two  liq.  layers. 

B  =  Bi  (98,  110) 

°C  ±5 

M  %  B 

A 

113.  6 

0 

A  +  A3B 

113E 

6 

a3b 

300 

7 

400 

20.0 

410 

25.0 

385 

30.0 

340* 

39.0 

340* 

96.5 

A3B  -\-  AB 

281 U 

98.0 

AB  +  B 

270E 

99.0 

B 

272 

100 

*  Two  liq.  layers. 

B  =  Sn  (98,  145,  146,  169) 


°c  ±1 

M  %  B 

A 

L 

113.  2 

0 

103.0 

5 

0 

87.5 

10 

0 

A  -f-  BA4 

79.  OE 

12 

0 

ba4 

89.8 

14 

0 

108.5 

16 

0 

127 

18 

0 

BA4  “j-  BA2 

143  IT 

20.0 

B  =  In  (162) 

°C  ±2 

M  %  A 

BA 

350 

50 

340 

55 

304 

60 

224 

65 

BA  -J-  BA2 

204E 

65 

8 

ba2 

207 

66 

.0 

211 

66 

.4 

212 

66.7 

196 

68 

.0 

174 

69 

.0 

BA2  BA3 

142E 

70 

.0 

ba3 

162 

72 

.0 

190 

74 

.0 

200 

75 

0 

ts  not  detd. 

,  mixed  crystals 

possible. 

s 

B  =  Se  (ii*) 

°C  ±2 

M  %  B 

Mixi 

107  (?) 

D 

no 

5 

110 

10 

107.5 

15 

Mixi  +  Mix2 

98E 

12 

20 

26 

20 

Mix2 

105 

45 

25 

108 

51 

30 

110 

54 

35 

111 

56 

45 

114 

60 

55 

Mix2 

+  Mixs 

116U 

62 

57 

64 

57 

MLx3 

117 

67 

60 

122 

73 

70 

135 

82 

80 

160 

91 

90 

207 

100 

B  =  Se.- 

-( Continued ) 

°C  ±5 

M  %  B  (148 

Mixi 

119 

( 

118 

2.5 

10 

115 

9 

20 

109 

20 

30 

Mixi  +  Mix2 

100E 

33 

40 

46 

40 

Mix2 

125 

58 

50 

142 

69 

60 

155 

79 

70 

Mi.x2  +  Mix3 

160U 

83 

74 

87 

74 

Mix3 

182 

91 

80 

202 

96 

90 

217.  6 

100 

B  =  Te  (34,  91 

* 

O 

O 

M  %  B 

A 

114 

0 

Mixi  - 

-  Mix2 

108Et 

1 

2 

92 

2 

Mix2 

198 

5 

258 

94 

10 

318 

20 

347 

30 

369 

40 

384 

96 

50 

396 

60 

408 

70 

420 

97 

80 

434 

90 

440 

98.5 

95 

453 

100 

*  ±20  from 

2-40  M 

%  B; 

from  40—100  M  %  B. 

t  +2 

B  =  P  (70) ;  v.  Fig.  1 

°C  ±1 

M 

%  A 

B 

44 

0 

32 

5 

19 

10 

+  6 

15 

-18m 

25 

—  31m 

30 

B  +  AB2(?) 

-  6E 

20 

AB,(?) 

+  11 

25 

25 

30 

AB2(?)  +  A3B4 

40  U 

35 

B  +  A3B4 

— 38mE 

I  33 

A3B4 

+98 

37 

.5 

143 

40 

167 

42.8 

* 


FREEZING  POINT— SOLUBILITY:  A  =  6  TO  8 


2£ 


B  =  P. — ( Continued ) 


°C  ±1 

M  %  A 

A3B4 

154 

45 

105 

47. 

5 

A3B4  T  A3B2 

46E 

1 

49 

5 

A3B2 

210 

55 

280 

57 

5 

296 

60 

290 

62 

5 

A3B2  H-  A6B2 

230E 

66 

8 

A5B2 

266 

70 

272 

71.4 

268 

73 

a6b2 

-p  AeB 

243E 

74 

.5 

A6B 

295 

80 

312 

82 

.5 

314 

86.6 

309 

90 

250 

95 

A 

115 

100 

°C  ±1 

M  %  A  (27,  29) 

Mixi 

44 

0 

37m 

1 

5 

+15m  , 

4.5 

20 

um 

7 

30 

—  15m 

9.5 

40 

Mixi 

4-  Mix  2 

lOmE 

10 

23 

78.5 

23 

Mix2 

23m 

81 

30 

38m 

84 

40 

52m 

87 

50 

65m 

90 

60 

78m 

92.5 

70 

90m 

95 

80 

102m 

97.5 

90 

115 

100 

B 

= 

AS  (94) 

B  =  Sb 

75,  90,  132) 

°C  ±3 

M 

%  A 

B 

632 

0 

619 

5 

.0 

615*f§ 

6 

.5 

615*  f  § 

55 

.0 

B  B2A3 

520EJ§ 

57 

.5 

B2A3 

537 

59 

.0 

546 

60.  0 

543 

61 

.0 

530 

63 

.8 

*  Two  liq.  layers,  t  503° 

Us). 

t  593°  (75) 

§  ±1. 

B  =  Bi  (9,  132) 

°C  ±5  I 

M  %  A 

B 

277  I 

0 

B  4-  A3B2(?) 

270E*  1 

0.75 

A3B2(?) 

330 

1 

460 

5 

525 

15 

606 

30 

655 

40 

730 

50 

760 

52.4 

*  +2. 

B  =  Sn  (20,  132) 

°C  ±3 

M  %  A 

B 

232 

0 

B  4-  BA 

(?)* 

(?) 

BA 

853 

11 

855.5 

20 

857 

30 

858 

40 

860.5 

44 

869 

48 

880 

50 

836 

53 

*  230  to  241°. 

B  =  Pb  (62,  76) 

°C  ±10 

M  %  A 

B 

327 

0 

B  +AB 

327E* 

(?) 

AB 

808 

4 

915 

10 

972 

15 

1010 

20 

1038 

30 

1045 

40 

1064 

45 

1103 

60 

*  325  to  329°. 

B  = 

T1  (132) 

°C 

M  %  A 

B 

302 

0 

B2A4-  (?) 

448* 

0-33.3 

(?) 

300 

47 

B2A5 

127 

71.4 

127* 

71-100 

1 

L 

114 

100 

*  Two  liq.  layers. 

B  =  Zn  (60) 

No  values  obtainable  due  to 
vaporization  of  one  or  more  of 
the  components. 


B  =  Cu  (81,  167);  c/.  (65) 


C  ±2 

(81) 

°C  ±2 

(167) 

M  %  A 

B 

1084 

1085 

0 

1078.5 

1073.5 

1 

B  4 

-  ab2 

1070E 

1067E 

2 

^B2 

1121* 

1102* 

3.6 

1121* 

1102* 

31 .0 

1134 

1111 

32.0 

1149 

1123 

33.0 

1153 

1127 

33.3 

°C  ±2 
(81) 

°c  ±2 

(167) 

M  %  A 

1138 

ab2 

35.0 

1119 

35.7 

*  Two  liq.  layers,  of  the  following 

composition: 

°C 

M  %  A 

U 

L 

1150 

32.3 

2.06 

1200 

32.0 

3.41 

1300 

31.3 

3.51 

1425 

31.1 

7.08 

1485 

31.3 

9.55 

U  =  upper  layer.  L  =  lower  layer 

B  =  Ag  (23,  63,  89,  167) 

B  =  Co.- 

-( Continued ) 

°C  ±5 

M  %  A 

°C  ±5 

M  %  A 

B 

B(?)* 

961 

0 

1467 

1 

2 

956 

1.0 

1428 

6 

948 

2.0 

1400 

10 

930 

4.0 

1370 

15 

903* 

6. Of 

1339 

20 

902* 

31.6 

1246 

30 

889 

32  0 

1115 

35 

B  4-  AB2 

B*  4-  Mix. 

865E 

32.5 

876E 

41.3 

40.2 

ab2 

Mix. 

814 

32.  9 

900 

41 

*  Two  liq.  layers. 

920 

42 

t  ±0.5  %;  +3°. 

Mix.  - 

h  AB(?) 

B  =  Au  or  Pt  (60) 

936U 

AI 

i(?) 

43.2 

No  values  obtainable  due  to 

968 

44.0 

vaporization  of  one  or  more  of 

1044 

46.0 

the  components. 

1125 

48.0 

B  = 

CO  (59) 

Solid  state 

transformations 

°C  ±5  |  M  %  A 

R(?1  * 

are  also  given. 

*  Or  “  Mix  ”  with  <1.8  M  %  A. 

1494 

9 
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S. — ( Continued ) 

B  =  Na.— 

(' Continued ) 

B  =  Rb.- 

— ( Continued ) 

B  =  Ni  (24,  25) 

°c* 

I  M  %  Af 

°C  ±2 

M 

%  A 

°C  ±2 

M 

%  A 

A5B4  ”(-  A6B4 

a6b2 

B* 

270E 

57.7 

229 

70.0 

1451 

0 

A6B4 

231 

71.4 

1400 

5 

280 

58.0 

222 

73.0 

1340 

10 

315 

59.0 

204 

75.0 

1272 

15 

320 

60.0 

A5B2  +  A6B2 

1196 

20 

290 

61.0 

190U 

75.6 

1105 

25 

260 

61.5 

A6B2 

918 

30 

A6B4 

t"  A7B4 

185 1 

76.1 

765 

32 

.5 

220E 

61 .8 

185 1 

77.3 

B  +  Mix. 

AjB4 

The  composition  of  the  solid 

644E 

37.3 

34.2 

245 

62.0 

phases  may  not  be  exact,  as 

MiXl 

285 

63.0 

mixed  crystals  may  exist. 

719 

37.8 

36.0 

296 

63.  6 

*  Two  liq.  phases  (?). 

772 

39.0 

38  0 

265 

64  5 

t  Two  liq.  phases. 

A 

3B2 

232 

65.0 

B  = 

Cs  (22) 

787 

40.  0 

A7B4  - 

b  AsB4 

°C  ±2 

M 

%  A 

Mix2 

198E 

65.3 

A2B2 

794 

41.6 

40.5 

A8B4 

460 

50.  0 

798 

44.1 

40.9 

225 

65.6 

410 

50 

.2 

805 

44.5 

41.5 

240 

66.0 

398 

51 

.7 

810 

44.6 

42.8 

255 

66.  6 

341 

54 

.0 

Mix 2  A&Be(? 

250 

67.0 

A3B2 

+  A4B2 

810U 

44.6 

44.2 

232 

67.5 

151E 

64 

.0 

A6B6(?) 

200 

68.0 

A4B2 

822 

44 

.5 

AgB4  -f~  A9B4 

156.5 

65 

.0 

848 

45 

.2 

168EJ 

68.3 

159.5 

66 

.0 

Solid  state 

transformations 

A9B4 

160 

66.  7 

are  also  given 

200 

68.7 

A4B2 

+  A5B2 

*  Or  ‘‘Mix.”  with  <1  M 

%  A. 

210 

69.2 

159. 5E 

66 

.8 

B  = 

Na  (61) 

203 

69.6 

A5B2 

°C* 

M  %  Af 

185 

70.0 

183 

67 

.5 

A2B4 

A9B4  - 

-  A10B4 

204 

69 

.0 

920 

33.3 

155E| 

70.6 

209 

71.4 

898 

34 

0 

A10B4 

200.5 

72 

.5 

826 

36 

.0 

180 

71.0 

189.5 

73 

5 

732 

38 

.0 

185 

71.  4 

A5B2 

+  AeB2 

A2B4  - 

-  A3B4 

*  °C  +5  at  <400°;  +10  at  >400°. 

178E 

74 

.0 

665E1 

39 

.3 

t  +0.1  M  %. 

asb2 

A3B4 

t  °C  +1  at  <400°;  +2  at  >400°. 

184 

74 

.5 

720 

40 

.0 

B  =  Rb  (22) 

186 

75.  0 

755 

41 

.0 

°C  +2 

M  %  A 

183.5 

75 

.5 

770 

42 

.0 

AB 

175 

76 

.0 

772 

42.9 

420 

60.0 

172.8* 

76 

1 

752 

44 

.0 

380 

53.0 

172.8* 

77 

.7 

690 

46 

.0 

235 

56.0 

The  composition  of  the  solid 

575 

48 

.0 

215 

58.0 

phases  may  not  be  exact,  as 

470 

49 

0 

212* 

58.4 

mixed  crystals  may  exist. 

A3B4  “ 

-  A4B4 

212* 

60.0 

*  Two  liq.  phases(?).  From  55.2- 

440Et 

49 

2 

AB  + 

A3B5! 

57.6  M  %  A,  te  = 

205.5. 

a4 

b4 

200U 

60.4 

Se 

445 

50.0 

A3B2 

B 

=  Te 

415 

51 

0 

185 

62.0 

°C  +2 

M  %  A  +1 

315 

51 

5 

166 

64.0 

Mix.  (96) 

A4B4  ~ 

~  A5B4 

A3B2  “ 

-  a4b2 

441 

0 

250EJ 

51 

8 

148. 5E 

65.75 

427 

1.2 

10 

A5B4 

a4b2 

408 

4 

20 

264 

52 

0 

153 

66.0 

386 

7.2 

30 

308 

53 

0 

158 

66.5 

358 

13.8 

40 

330 

54 

G 

A4B2  - 

-  A6B2 

333 

20.5 

50 

342 

55 

0 

159. 5U 

66.8 

306 

30.5 

60 

345 

65.5 

a6b2 

275 

44.2 

70 

338 

56 

0 

198 

68.0 

240 

60.0 

80 

308 

57.0 

220 

69.0 

220 

68.2 

85 

B  =  Te. — ( Continued ) 


°C  +2 

M  %  A  +1 

Mix.  (96) 

194 

79.0 

90 

156 

91.0 

95 

130 

96.8 

96.8 

184 

98 

99 

197 

100 

Mix.  (141) 

450 

0 

442 

10 

423 

20 

399 

30 

373 

40 

346 

5 

0 

317 

56.5 

60 

288 

67 

70 

260 

76 

80 

237 

84 

90 

226 

89 

95 

218 

100 

B  =  Sb  (2>  37,  42,  43,  129,  132) 

See  Figs.  2  and  3. 

Data  of  (2,  42,  43,  129)  do 
not  agree  with  the  others. 

B  =  Bi  (129,  164) 

°C  +4 

°C  ±5 

M  %  A 

(129) 

(164) 

I 

269 

267 

0 

B  +  AB(a) 

269E 

267E 

(?) 

AB(a) 

398 

396 

10 

AB(a)  +  ABO?) 

414* 

422U 

12 

ABO?) 

467 

471 

20 

521 

521 

30 

568 

563 

40 

AB(/?)  +  A2B2 

605U 

602U 

49 

A3B2 

612 

600 

50 

666 

650 

55 

697 

682 

58 

708 

688 

60 

682 

676 

65 

640 

638 

70 

618 

608 

72 1 

618 

608 

96 1 

546 

98 

460 

99 

A3B2 

+  A 

161E 

(?) 

1 

b 

217 

217 

100 

*  Only  one  form  observed. 

t  Two  liq.  layers. 

B  =  Sn  (20,  132) 

°C  ±  10  |  M  %  A 

B 

232  |  0 

B  +  BA 

232E  |  (?) 


FREEZING  POINT— SOLUBILITY:  A  =  8  TO  9 
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B  =  Pb. — ( Continued ) 
°C  +5  |  M  %  A 

AB 


856 

895 

943 

982 

1018 

1088| 


15 

20 

30 

40 

45 

60 


Two  liq.  layers  from  67-100 
M  %  A  at  673°  (liq.  A  +  liq. 
A2B)  in  equil.  with  solid  A2B 
(132). 

*  820°  (132), 
t  1065°  (132). 

B  =  T1  (116,  131) 

°C  ±5  I  M  %  A 
B 

287  |  0 

B  T  B2A 

281E  |  5f 

BoA 


361* 

361* 

367 

365 

351 


10t 
31  f 

33.3 

35.4 
39.2 


B2A  +  BA 

283E  |  40. Of 

BA 


295 

304 

310 

307 

301 

284 


43 

46 

60 

52.5 

55.0 

59.0 


BA  +  B2A3(/3) 
265U  |  60 f 

B2A3(/3) 


254 

227 


65 

70 


B2A3(/3)  T  B2A3(a) 
165U  |  72  f 

B2A3(a)  +-  A 


150E 

74 1 

A 

177* 

80  f 

177* 

98  f 

217 

100 

*  Two  liq.  layers, 
t  ±  1  M  %  A. 


B  =  Sn.~ 

-( Continued ) 

B  =  Sn- 

-( Continued ) 

C  +10 

M  %  A 

°C  +10 

M  %  A 

B  =  Zn  (39) 

BA 

ba2 

A,  M.  P.  =  217°. 

688 

5 

650 

70 

B,  M.  P.  =  419°. 

784 

10 

630 

SO 

Not  miscible  in  liq.  state. 

816 

15 

580 

90 

822 

35 

545 

95 

B  =  Cd  (38) 

861 

60 

A 

A,  M.  P.  =  217°. 

810 

52.5 

216 

100 

B,  M.  P.  =  321°. 

750 

55 

B  =  Pb  (64,  132) 

Not  miscible  in  liq.  state. 

672 

60 

°C  +5 

M  %  A 

BA  4-  BA, 

B 

B  =  Cu  (64) 

640E 

63.0 

326 

o 

°C  ±2  |  M  %  A 

BA, 

AB 

B 

662 

66.7 

802* 

10 

1084  |  0 

B  =  Cu.- 

-(Continued) 

°C  ±2 

M  %  A 

B 

1080 

0.2 

1069 

0.6 

B  +  AB2 

1062E 

0.8 

ab2 

1104 

7.0 

1105 

20.0 

1107 

30.0 

1114 

33.  3 

947 

39.1 

B  =  Ag  (64,  132,  135) 

°c* 

M  %  A 

I 

962 

0 

918 

5.0 

896 

10.0 

892  f 

11.0 

892  f 

30.0 

B  -J-  AB2 

841E 

31.0 

ab2 

886 

32.0 

897 

33.3 

870 

35.0 

770 

37.5 

720 

40.0 

636 

45.0 

620  f 

45.1 

616f 

90.0 

A 

217 

100 

*±1  (0-30  M  %  A);  +5  (30-10U  M 

%  A). 

t  Two  liq.  layers. 

B  = 

Au  (60) 

No  data  obtained  due  to 

volatility  of  Se. 

B  =  A1  ( 

36,  58,  111) 

°C  ±20 

M  %  A 

B 

648 

0 

B  +-  AxBy 

640  to  648E 

(?) 

AxBy 

736 

5 

800 

10 

890 

20 

930 

30 

950 

40 

952 

50 

930 

60 

880 

70 

785 

80 

590 

90 

430 

95 

A,Bj 

+  A 

217(?)E  |  (?) 

A 

217 

100 

AxBy  =  A*BS  (36);  =  A3B2 

(58,  111), 
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Te 

B  =  Bi.— 

-( Continued ) 

B  = 

As  (132) 

°C  +1 

M  %  A 

°C 

M 

%  A 

A3B2 

(?) 

476 

85 

35S 

50 

411 

90 

(?)  T"  A3B2 

A3B2 

+  A 

355E 

55 

388E 

91 

.5 

A3B2 

7 

362 

60 

408 

95 

A3B2 

+  A 

428 

100 

329E 

75 

B  =  Sn  (20 

54,  99 

100) 

A 

See  Fig.  4 

462 

100 

°C 

M 

%  A 

B 

B  =  Sb  (54, 

96,  103 

,  132) 

232  ft 

) 

°C  +2 

°C  +5 

M  %  A 

231* 

) 

(96,  103) 

(S4) 

B  4 

AB 

B 

232Ef 

(?) 

629 

624 

0 

231E* 

(?) 

588 

598 

10* 

*  (20)  (Biltz). 

t  (54)  (Fay). 

550 

566 

20* 

j  (99,  100)  (Kobayaehi). 

B  4 

“  A3B2 

B  =  Pb  ( 

54,  97,  132) 

540E 

29* 

°C  ±10 

M 

%  A 

A3B2 

B 

554 

565 

40* 

326 

0 

600 

604 

50* 

AB 

622 

627 

60 

680 

10 

590 

608 

70 

755 

20 

547 

518 

80 

805 

30 

A3B 

2  +  A 

865 

40 

421E 

89.5 

910 

50 

421E 

85 

820 

60 

4 

680 

70 

432 

436 

95 

530 

75 

442 

446 

100 

450 

80 

°C  (132) 

M  %  A 

AB  +  A 

B 

406E 

85 

632 

0 

2* 

L 

B  -|-  A3B2 

420 

90 

538E 

46* 

435 

95 

A. 

B2 

446 

100 

595 

65 

B  =  T1  (35,  132 

) 

563 

80 

°C  +15 

M  %  A 

A3B2 

+  A 

BOS) 

425E 

94 

294 

0 

A 

Mix. 

452 

100 

393* 

33.5 

2 

*  (?)  Mixed  crystals. 

393* 

33 . 5 

31 

B  =  Bi  (3 

4,  114, 

132) 

420 

38 

35 

°C  ±1 

M  %  A 

A2B3 

B 

428 

40 

267 

0 

390 

45 

B  + 

A3B2 

335 

50 

261 E 

1 

A2B3 

+  AB 

A3B2 

305U 

51. 7f 

294 

5 

AB 

334 

10 

266 

55 

402 

20 

252 

60 

452 

30 

232 

65 

499 

40 

AB  +  A 

539 

50 

200E 

68. 5f 

561 

55 

A 

673 

60 

220 

70 

570 

65 

320 

80 

562 

70 

382 

90 

521 

80 

405 

95 

* 


B  =  Cu. — ( Continued ) 

°C  |  M  %  A 
AjB^a)  4"  A 
343E  |  69. 0 

A 

392  85.0 

438  100 

Solid  state.  AB2(7)  — >  AB2 
03)  at  384°;  AB2(0)  -*  AB2(<*) 

at  350°. 

Values  of  M  %  A  >  70  are  ca. 
2%  too  high,  due  to  vaporiza¬ 
tion  of  Te. 

B  =  Ag  (41,  130,  132,  139,  155) 


°c  +10 

M  %  A 

E 

961 

0 

938 

2.5 

916 

5 

B  +  AB2(?)* 

866E 

10 

ab2 

870 

25 

890 

30 

958 

33.  3 

880 

35 

672 

40 

550 

45 

475 

50 

AB2  -f-  AB(/3) 

442 U 

53.6 

ABO) 

422 

55 

AB(/3)  +  AB(«) 

410U 

56 

AB 

(«) 

380 

60 

356 

65 

AB(a 

)  +  A 

347. 5E 

67.5 

} 

362 

70 

392 

80 

422 

90 

461 

100 

*  Region  from 

10—27  M  % 

uncertain. 

B  =  Au  (133,  140,  149) 

°C 

M  %  A 

B 

1064 

0 

1045 

2 

1010 

5 

967 

10 

908 

20 

839 

30 

791 

35 

712 

40 

615 

45 

500 

50 

B  +  A2B 

447E* 

52 

A2B 

457 

60 

464 

67 

461 

70 

445 

75 

FREEZING  POINT— SOLUBILITY:  A  =  10  TO  12 
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B  =  Au. — ( Continued ) 
°C  |  M  %  A 


A,B 

444 

80 

426 

85 

A2B  -f-  A 

416Ef 

87 

A 

422 

90 

435 

95 

443 

98 

451 

100 

*  432°  at  50  M 

%  A  (»«*• 

V,  452°  at 

55  M  %  A  (133), 

1  397°  at  85.7  M  %  A  ('49);  415° 

at  88.7  M  %  A  (! 

33). 

B  =  A1  (40,  117 

) 

°C  ±10 

M  %  A 

B 

649 

0 

B  T  A3B2 

622E 

0 

.5 

A3B2 

690 

2 

.0 

730 

4 

.0 

766 

10 

800 

20 

820 

30 

830 

40 

852 

50 

870 

55 

885 

60 

Mix.  03) 

880 

61 

65 

820 

67 

75 

Mix.  ((3)  +  Mix.( 

ol) 

541U 

71 

79 

Mix.  (a) 

475 

71 

80 

Mix.  (a)  -f-  A 

420E 

71 

90 

A 

440 

100 

Solid  state: 

AB3  forms  at 

551°  at  0-60 

M  % 

4;  from 

551-700°,  Mix.  (/9)  ±5  Mix. (a). 

B  =  Na  (138) 

°C  ±2 

M 

%  A 

B 

97.  5 

0 

ab2 

560 

10 

740 

20 

860 

25 

959 

33.  3 

868 

37 

.5 

715 

40 

579 

42 

.5 

483 

45 

381 

47 

.5 

ab2 

-±  A2B3 

348U 

48 

.5 

a2b3 

340 

50 

331 

51 

.5 

A2B3 

T  AyB3 

317E 

CO 

10 

.8 

B  =  Na. — ( Continued ) 
°C  ±2  |  M  %  A 


A7B3 


341 

55 

389 

57 

.5 

412 

60 

432 

62 

.5 

435* 

63 

.0 

435* 

75 

.0 

430 

77 

.5 

423 

80 

.0 

A7B3 

+  A 

401. 5E 

83 

.5 

J 

L 

408 

85 

427 

90 

439 

95 

446 

98 

452 

100 

*  Two  liq.  layers. 

P 

B  = 

Cu  (82) 

°c  ±10 

M  %  A 

B 

1084 

0 

1045 

2 

.5 

1006 

5 

.0 

969 

7 

.5 

932 

10 

.0 

891 

12 

.5 

800 

15 

.0 

B  -f-  AB3 

707E 

15 

.6 

AB3 

808 

17 

.5 

905 

20 

.0 

960 

22 

0 

983 

23 

.0 

1003 

24 

.0 

AB3  +  Mix. 

1018(U?) 

(?) 

25.0 

Mix. 

1023 

(?) 

25.5 

1024 

(?) 

25.75 

1023 

(?) 

26.0 

1022 

(?) 

26.5 

B  =  Mn  (177) 
B 


1260 

0 

1013  , 

8 

B  +  A2B5 

964E 

9.5 

A2B6 

977 

10 

1078 

14 

1162 

18 

1202 

20 

1295 

24 

1390 

28.  6 

1373 

30.0 

1345 

32.0 

1270 

36.0 

1215 

38.0 

1130 

40.0 

B  =  Mn. — ( Continued ) 
°C  ±  10  |  M  %  A 

A2B6  -)-  AB 
1095E  I  40.5 


AB 


1120 

41 

.0 

1148 

42 

.0 

1172 

44 

.0 

1178 

46 

.0 

1180 

47 

.0 

1181 

50.0 

B  = 

CO  (178) 

°C  ±5 

M  %  A 

] 

3 

1600 

0 

1410 

5 

1300 

10 

1174 

15 

B  -f-  AB2 

1022E 

19 

.8 

ab2 

1120 

22 

1190 

24 

1248 

26 

1295 

28 

1334 

30 

1367 

32 

1386 

33.3 

1382 

33 

.7 

B 

=  Ni  (102) 

°C  ±10 

M  %  A 

B 

1484 

0 

1010  , 

15 

B  -J-  AB3 

88oe 

19 

ab3 

908 

20 

953 

22 

AB 

3  +  A2B6(/3) 

975U 

23 

.3 

a2b6(/s) 

1010 

24 

.0 

A2Bs(/3)  +  A2B3(a) 

1025U 

24 

.2 

A2B6(a) 

1084 

25 

.0 

1140 

26 

.0 

1168 

27 

.0 

1181 

28 

.0 

1185 

28.6 

Mix.* 

1160 

29 

30  0 

1135 

29.4 

31  0 

Mix.  +  AB2 

110SE 

29.8 

32.2 

ab2* 

1112 

33.  3 

1108 

34 

.0 

1092 

35 

.0 

1048 

36 

.0 

*  Solid  state:  There  is  a  transforma¬ 
tion  of  “Mix.”  at  1000°  and  of  NhF 
at  ca.  840°. 
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c 

B  =  V.- 

( Continued ) 

B  = 

V  (152) 

°C  ±10 

M  %  A 

DC  ±10 

M  %  A 

AB(?) 

B 

2355 

15 

1716 

o 

2490 

20 

B  +  AB(?) 

2600 

25 

(?)E 

(?) 

2680 

30 

AB(?) 

2730 

35 

1890 

5.0 

2750 

40 

2170 

10 

2760 

60 

Sec.  2.  The  A-Components  are  Elementary  Substances;  the  B- 
Components  are  Compounds  Whose  Key -Formulae  Do  Not 

Begin  with  16 

Standard  arrangement  for  both  components  ( v .  Vol.  Ill,  p.viii) 


Cl, 

B  =  H20(12,  13) 

°C  |M  %  Cl  ±0.01 
H20  +  Cl(H20)z 
0.24E  |  0.125 

Cl(H20)a; 

0.00 


+  2.0 
4.0 
6.0 
8.0 
9.0 
20.0 
28  7* 

X  =  8  (12,  13) 
*  Two  liq.  layers. 


0.130 
0.163 
0.186 
0.209 
0.232 
0.245 
0.470 
0.930 
=  6  (29-5). 


B  =  HC1  (106) 


B  =  S02. — ( Continued ) 
°C  ±0.1  |  M  %  A 

A 

-100.9  |  100 

In  the  light 
B 

-76.2  |  0 

B  +  BA 

(?) 


BA 


(?)E 

-  79.8  30 

-  69.4  40 

-  62.4  45 

-  64.  1  60 

-106.3  {  80 

BA  +  A 

-109.  IE  I  81.7 


°C  ±0.1 

M  %  A 

B 

-112 

0 

-122.6 

10 

B  +  A 

-127.5E 

14.5 

A 

-124.9 

20 

-120.4 

30 

-116.5 

40 

-112.9 

50 

-109.9 

60 

-107.3 

70 

-105.0 

80 

-103.1 

90 

-101.  6 

100 

B  =  S02 

(72,  73,  158) 

In  the  dark 

°C  ±0.3 

M  %  A 

B 

-  76.2 

0 

-  80.6 

10 

-  83.3 

20 

-  84.9 

30 

-  86.1 

40 

-  87.1 

50 

-  87.8 

60 

-  88.5 

70 

-  89.2 

75 

-  90.5 

80 

-  95.0 

90 

-100.1 

95 

B  +  Mix. 

- 102 . 2E 

96.5* 

A 


-107.5 

85 

-105.1 

90 

-102.9 

95 

-100.  9 

100 

*98.5  at  -102.3°C(158). 

B  =  NOC1  (26) 

°C  ±1* 

M  % 

B 

-  64.6 

0 

-  72.5 

10 

-  80.5 

20 

-  88.5 

30 

-  97.0 

40 

-105.0 

50 

-107 

54 

(?)t 

-107.5 

57.5 

(B  +  A)(?)t 

-112E? 

57.5 

(?)t 

-107.5 

60 

-106 

65 

-103.5 

70 

-101 

75 

-  99 

80 

-  97 

85 

-  95.5 

90 

-  95 

95 

-  94.4 

100 

*  This  is  the  mean  between  in  and 
is  where  iL  —  is  3*  6.5°. 

t  It  is  possible  that  an  unstable 
compound  is  formed  in  this  region. 


B  =  AsCl3  (2i) 


°C  ±2  1 

M  %  A 

B 

-  16.0 

0 

-  22.0 

10 

-  28.0 

20 

-  34.5 

30 

-  41.5 

40 

-  48.5 

50 

-56.5 

60 

-  66.0 

70 

-  79.0 

80 

-  88.0 

85 

-  98.0 

90 

B  +  A 

— 107  0E 

93.5  ±  1 

A 

-100.  9 

100 

B  =  Si  Cl  4  (21) 

°C  ±0.5 

M  %  A 

B 

-  68  0 

0 

-  72.5 

10 

-  78.0 

20 

-  84.5 

30 

-  91.5 

40 

-  99.0 

50 

-107.0 

60 

-115.0 

70 

B  +  A 

-116. 5E 

72  ±  1 

7 

L 

-113.0 

80 

-107.5 

90 

-100.  9 

100 

B  =  TiCl4  (2i) 

°C  ±1.5 

M  %  A 

B 

-  22.6 

0 

-28.5 

10 

-  35.0 

20 

-42.0 

30 

-  49.0 

40 

-57.0 

50 

-  67.5 

60 

-  82.0 

70 

-  91.0 

75 

-102.0 

80 

B  +  A 

— 108 .0E 

82  ±  1 

V 

-105.5 

90 

-100.  9 

100 

B  =  SnCl4  (2i) 

°C  ±2 

M  %  A 

B 

-  33.0 

0 

-  37.5 

10 

-  43  0 

20 

-  50.0 

30 

-58.0 

40 

-  67  5 

50 

-  79.0 

60 

-86.0 

65 

-  96.5 

70 

B  =  SnCl4. — ( Continued ) 
°C  ±2  |  M  %  A 

B  +  A 

-105. 0E  |  72.5  ±  1 

A 

-100.9  I  100 


Compn.  of  solid  phase  over 
0-29  M  %  A  is  somewhat 
doubtful. 


Br2 

B  =  H20 

(13,  71,  175) 

°C 

M  %  A 

B 

0.  00 

0 

3  -f-  ABS 

-0.3E 

0.347 

ABS 

0.0 

0.265J 

0.0 

0.270* 

+  3. Of 

0.344* 

5.12 

0.427J 

6.0 

0.406* 

6.2 

0.411* 

7.5§ 

0 . 407  f 

+  7.5§ 

99.5| 

A 

L 

-7.  6 

100 

*(13).  t(71). 

t(175). 

§  Two  liq.  layers. 

B  =  HBr  (32) 

°C  ±0.2 

M  %  A 

B 

-87.  3 

0 

-87.8 

1 

-88.5 

2 

-90.8 

3 

B  +  A 

—  95E 

4 

A 

L 

-87 

5 

-72.2 

10 

-58.2 

20 

-49.0 

30 

-42.2 

40 

-35.8 

50 

-29.8 

60 

-23.8 

70 

-18.2 

80 

-12.5 

90 

-7.6 

100 

Composition  of  solid  phases 

somewhat  doubtful. 

B  =  S02  (72,  73) 

°C  ±0.2 

M  %  A 

B 

-76. 1 

0 

B(?)  +  A 

-75. 5E 

1 

A 

—  56 

2.5 

-42 

5.0 

-28.5 

10.0 

-22.5 

15.0 

-18.8 

20.0 

-15.2 

30.0 

* 


FREEZING  POINT— SOLUBILITY:  ELEMENT  +  INORGANIC  COMPOUND 


31 


B  =  S02. — ( Continued ) 


°C  +0.2 

M  %  A 

A 

-14.0 

50.0 

-13.8 

70.0 

-13.0 

80.0 

-11.0 

90.0 

-  9.3 

95.0 

-  7.1 

100 

Equil.  is  not  changed 

light,  darkness,  or  presence  of 
catalysts. 


B 

=  NO  (165) 

°C  ±1 

M  %  A 

B2A 

-66.  7 

33.3 

-57.5 

35.0 

-63.3 

40  0 

B2A  -|-  B2A3 

-66. 0E 

42.0 

B2A3 

-56.5 

45.0 

-46.5 

50.0 

-41.5 

55.0 

-40.0 

60.0 

-42.0 

65.0 

B2A3 

+  A 

-47. 0E 

70.5 

A 

L 

-33.5 

75.0 

-24  0 

80.0 

-16.5 

85  0 

-  7.6 

100 

Compn.  of  solid  phases  some- 

what  uncertain. 

h 

B  =  H20 

(56 

77,  79,  92,  93, 

118,  155.5,  156) 

v.  also  p.  266 

°c 

106  M  %  A 

±2 

1 

0 

116 

15 

180 

18 

196 

20 

207 

25 

241 

35 

331 

45 

459 

55 

655 

B 

=  Hgl2  (121) 

°C 

M  %  B 

A 

112 

0 

103.6, 

10 

A  +  B 

100. 8E 

13.2 

B 

112.5 

20 

134  5 

32  5 

B  =  Cal2  (121) 

°C  |  M  %  B 
A 


112 

99 

82.6 


0 

7  9 
15.0 


B  =  Cal2. — ( Continued ) 
°C  |  M  %  B 
A 


72.7 

20.0 

A  +  (?) 

71. 0E 

21 

(?) 

73.4 

23.0 

74.7 

25.0 

74.8 

27.3 

74.8 

30.8 

74.5 

43.4 

77.2 

54.9 

B  =  KI  ( 

1,  104,  127) 

°C  ±1* 

M  %  B 

A 

112 

0 

108.5 

5 

102 

10 

92.5 

15 

81.5 

20 

A  +  A3B2(?) 

77. 5E 

22 

A3B2(?) 

79 

30 

80 

40 

79 

45 

A3B2(?)  +  B(?) 

75E 

50 

*  From  0—20  M 

%  B. 

s8 

B  =  H2S2*(172) 

°C 

M  %  A 

A 

-35 

2.5 

-30 

5.5 

-20 

13.0 

-10 

22  5 

-  1.45 

33. 3f 

0 

34.0 

+10 

39  0 

20 

43.5 

25 

45.6 

30 

47.7 

40 

52.2 

50 

57.2 

55 

60.0 

*  The  same  equil.  is  obtained  with 

H2S3. 

t  A  sharp  break  in  the  curve  here 

indicates  the  formation  of  H2Sfi. 

B  =  NH3  (151) 

°C  ±0.2 

M  %  A 

B 

-77.  3 

0 

-78.2 

0.5 

-79.1 

1.0 

B  +  B«A^4 

-79. 6E 

1.275 

Bc  A  1.4 

-79.4 

1.30 

-78.9 

1 .40 

-78.6 

1.50 

-78.5 

1.60 

-78.4 

1.80 

-78.  3 

2.07 

B  =  NHj.- 
°C  ±0.2  | 

B3j 

-79.9 

-81.7 

-83.3 

-84.5 

A 

-20 

0 

+  15 

30 

40 

45 

The  nearly 
A  in  B  from 
indicates  the 
S(NH3)3. 

-( Continued ) 

M  %  A 

2.50 

3.00 

3.50 

4.00 

3.92 

3.08 

2.30 

1 .73 

1.48 

1.38 

const,  soly.  of 
-20  to  -84° 
formation  of 

B  =  HgCl2. 

°C  ±1 

E 

277.5* 

277.5* 

A 

117 

— ( Continued, ) 

M  %  A 

6.8 

89.5 

100 

c 

B  =  H§ 

°C  ±1  | 

E 

287 

280 

272.3* 

272.3* 

A 

218  | 

>e8 

;C12  (i22) 

M  %  A 

0 

5 

11 

83 

100 

B  =  SnCL  (66) 

°C 

M  %  A 

B  =  HgBr2  (12  5) 

A 

°C  ±0.2 

M  %  A 

99 

5.56 

B 

101 

5.92 

236 

0 

A  (liq.) 

232.2 

2.5 

110 

8.29 

230.2 

5.0 

112 

8.92 

227.4* 

9.5 

121 

14.72 

227.4* 

40.5 

B  =  Snl4  (48-5) 

226.7 

45 

°C 

Wt.  %  B 

225.7 

50 

130 

90.8 

224.5 

55 

104 

76.2 

223 

60 

B  =  HgCl2  (122) 

221 

65 

°C  +1 

M  %  A 

B  +  A 

B 

210  to  211E 

75  ±  5 

287 

0 

A 

284 

2.5 

217 

100 

281 

5.0 

*  Two  liq.  layers. 

Sec.  3.  The 

A-Components  are  Elementary 

Substances  in 

Standard  Arrangement;  the  B-Components  are  Compounds 

(in  (T-Arrangement)  Whose  Key-Formulae  Begin  with 

16  ( v .  Vol. 

Ill,  p.  viii) 

Cl2 

B  =  C02  (163) 

B  =  CC14  (21) 

°C 

M  %  B 

°C  +1 

M  %  A 

B 

I 

1 

-78.60 

82.5* 

-  22 

0 

*  93.1  vol.  %  in  vapor  phase  at  p  = 

-  31.5 

5 

-  41.5 

10 

B  =  C3H60  (106) 

B  H 

-  (?) 

Acetone 

-  48. 0U 

13.5  ±  1 

°C  ±1 

M  %  A 

(?) 

BA 

-  48  5 

15 

-  80 

15 

-  51  5 

20 

-  73.7 

20 

-  55.0 

25 

-  68.2 

25 

-  58.5 

30 

-  68  5 

30 

-  62.5 

35 

-  59.5 

35 

-  67.5 

40 

-  56.7 

40 

-  78.0 

50 

-  54.7 

45 

-  91.0 

60 

-  64.0 

60 

-107.0 

70 

-  55.0 

55 

(?)  +  A 

-  57.0 

60 

-115. 0E 

1  75  ±1 

-  60.2 

65 

1 

V 

-  65.3 

70 

-106.0 

90 

-  74.0 

75 

-102.0 

100 

-  98. 5 

85 

32 
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B  =  C4H10O  (ii3) 
Ethyl  ether 


°C  ±1 

-118 

-100 

-  90 

-  80 

-  70 

-  60 

-  52 

-  50 
49 


B 

BA 


M  %  A 


2.5 

5.0 

10.0 

20.0 

30.0 

40.0 

45.0 

50.0 


Cl2. — (Continued) 

B  =  C4Hi0O. — ( Continued ) 

B  =  CsHcO. — ( Continued ) 

°C  ±1 

M  %  A 

°C  +1 

M  %  A 

t1 

L 

BA  +  A 

-102.5 

95.0 

-104.0E 

90 

-101.  5 

100 

-102.7 

L 

95 

B  =  C7H8  (106) 

-101.6 

100 

Toluene 

U  possible 

it  -95°  and  S2 

°C*  |  M  %  A 

M  %  A. 

X 

> 

-  94.0 

0 

B  =  C4H802  (106) 

-  98.0 

5 

Ethyl  acetate 

-104.0 

10 

°C  +0.5 

M  %  A 

B  +  BA 

I 

1 

-114. 0E 

16 

-  83.0 

0 

BA 

-  85  6 

10 

-110.2 

25 

-  89.0 

15 

-107.5 

30 

B  -f-  BA2 

-104.5 

35 

-  92. 0E 

18 

-101.5 

40 

ba2 

-  99.5 

45 

-  90.2 

20 

-  98.0 

60 

-  85.7 

25 

--  99.5 

57.5 

-  81.7 

30 

BA  -\ 

h  ba2 

-  78.3 

35 

-102.5E 

62 

-  75.5 

40 

ba2 

-  73.1 

45 

-101.5 

65 

-  71.3 

50 

-101.  5 

66.  6 

-  69.9 

55 

-102.0 

72.5 

-  68.9 

60 

-103  0 

75 

-  68.2 

66.7 

-107.2 

80 

-  69.1 

70 

ba2 

+  A 

-  71.5 

75 

-112. 0E 

85.5 

-  75.6 

80 

L 

-  82.0 

85 

-109.5 

90 

-  92.0 

90 

-106.0 

95 

ba2 

+  A 

-101.  6 

100 

-104.0E 

94 

*  +2  (0-16  M 

%  A);  +0.5  (16- 

L 

100  M  %  A). 

- 102 . 5 

97.5 

-101.  6 

100 

B  =  CBr„  (21) 

°C 

83.6* 

58. 5f 

B 

48.  OUt 


B 


(?) 


(?) 


34. 5§ 

5.7§ 

(?)  +  A 
23 .0E§  | 

A 

-20.2H  | 
-13.711 


M  %  A 

0 

10 

13. 5t 

25 

50 


75 1 

80 

90 


50 

52 

55 

55.0 

60.0 

65.0 

„  -  7.31 

*  +1.5°. 
t  ±4°. 
t  ±1  %. 

100 

§  +2°. 

II  ±0.5°. 

1  +  0.2°. 

58.5 

64 

70.0 

75.0 

B  = 

CS2  (8) 

72 

80  0 

°C 

M  %  A 

86 

85.0 

A 

94 

87.5 

-  95 

28.3? 

BA  +  A 

-110.5 

23.35 

105E 

90.0 

-116 

21.79 

B  =  CH„0  (106) 
Methyl  Alcohol 


°C  ±1 

M  %  A 

B 

-  97.0 

0 

-103.5 

5.0 

B  +  BA2(?) 

-106.5E 

7.5 

ba2(?) 

-  95.0 

10.0 

-  86.7 

12.5 

-  80.0 

15.0 

-  75.0 

17.5 

-  71.5 

20.0 

-  67.0 

25.0 

-  65.0 

30.0 

-  64.  5(?) 

33.3 

BA»(?)  +  A 

-64.7E(U?) 

33.5 

i 

-  61.5 

35.0 

-50.5 

40.0 

-  42.0 

45.0 

-  35.0 

50.0 

-24.5 

60.0 

-  17.5 

70.0 

-  13.0 

80.0 

-  10.0 

90.0 

-  7.3 

100 

B  =  CTUBr  (176) 

°C  +1.5 

M  %  A 

I 

1 

-116.6 

0 

-116.7 

5 

B  +  BAX 

-118E 

10* 

BAx 

-109 

15 

-102 

20 

-  96 

25 

-  91 

30 

-  86.7 

35 

-  83 

40 

-  80 

45 

BAx 

+  A 

-  78U 

50* 

7* 

L 

-  55 

60 

-  37.5 

70 

-  24.5 

80 

-  14.5 

90 

-  7.3 

100 

*  ±  l  %. 


B  =  C,HeO  (106) 
Ethyl  alcohol 


°C  ±0.5 

M  %  A 

B2A 

-92.0 

12.5 

-87.5 

15.0 

-80.0 

20.0 

-74.2 

25.0 

-70.0 

30.0 

-67.  6 

33.3 

-68.0 

35.0 

-69.0 

37.5 

-71.3 

40.0 

B  =  C2H60. — ( Continued ) 

°C  ±0.5 

M  %  A 

B2A  +  BAS(?) 

-76. 0E 

43.5* 

ba2(?) 

-71.2 

45.0 

-63.5 

47.5 

-52.2 

50.0 

-47.5 

55.0 

-40.8 

60.0 

-36.0 

65.0 

-36.  0(?) 

66.  7 

BA,(?)  +  A 

—  34.5E(U?) 

67.0* 

A 

-25.5 

70.0 

-18.5 

75.0 

-14.3 

80.0 

-11 .5 

85.0 

-  9.3 

90.0 

-  8.0 

95.0 

-7.3 

*  + 1  %. 

100 

B  =  C3H60  (106) 


Acetone 


°C  ±0.5 

M  %  A 

BA 

-76 

5 

-53.5 

10 

-39.0 

15 

-29.5 

20 

-22.0 

25 

-17.5 

30 

-12.3 

35 

-  9.2 

40 

-  7.5 

45 

-  7.0 

60 

-12.0 

55 

-19.0 

60 

-28.0 

65 

BA  +  A 

-35. 0E 

68* 

L 

-33.0 

70 

-  7.3 

100 

+  1  %. 

B  =  C4H802  (106) 

Ethyl  acetate 

°C  ±1 

M  %  A 

B 

-83.0 

0 

B  +  BA(?) 

—  86 .  oE 

3 

BA(?) 

-80.5 

5 

-75.0 

7.5 

-71.5 

10  0 

-68.5 

12.5 

-60. 0 

21.5 

-55.5 

25 

-50. 0 

30 

-45.0 

35 

—41 . 0 

40 

-38.0 

45 

-36.o 

50 

-34.  5 

66* 
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C  —  C4H8O2 

.  — ( Continued ) 

°c  ±1 

M  %  A 

BA(?) 

-35 

60 

-36.5 

65 

BA(?)  +  A 

-37. 5E 

68.5 

A 

-36  0 

70 

-29.5 

75 

1 

to 

0 

80 

-19.0 

85 

—  14.5 

90 

-10.5 

95 

-7.3 

100 

*  Max.  does  not  coincide  with  the 
composition.  BA. 

B  =  C4H 

10O  (H3) 

Ethyl  ether 

°C  ±1 

M  %  A 

B 

-118 

0 

B  +  BA2(?) 

-121E 

4 

ba2(?) 

-117 

5 

-105 

7.5 

-  94.5 

10.0 

-  85.5 

12.5 

-  78.0 

15.0 

-  67.0 

20.0 

-  59.0 

25.0 

-  52.5 

30.0 

-  47.0 

35.0 

-  43.0 

40.0 

-  40.0 

45.0 

-  38.5 

60.0 

BA2(?)  +  B2A3 

?E(U?) 

(?) 

B2A3 

-  12.0 

57 

+  23.0 

60 

-  3 

70 

B2A3 

+  A 

-  23. 0E 

77 

1 

-  21.0 

80 

-  14.0 

90 

-  7.3 

100 

I2 

B  =  CC1 

(83,  85) 

°C 

M  %  A 

±0.02 

A 

L 

0 

0.418 

10 

0.631 

20 

0.920 

25* 

1.10 

40 

1.69 

50 

2.68 

*  At  25“,  0.237  g-mole  of  A 

soluble  in  1  1  3oln. 

(A  ±  B)  (80). 

B  =  CS2  (7>  85,  88) 


°C 

M  %  A 

±0.5 

A 

O 

rH 

i— H 

1 

0.046 

-100 

0.049 

-  90 

0.060 

-  80 

0.085 

-  70 

0. 

140 

-  60 

0.220 

-  50 

0.335 

-  40 

0.495 

-  30 

0.740 

-  20 

1. 

12 

-  10 

1.68 

0 

2. 

4 

+  10 

3.40 

20 

4.90 

30 

6.68 

40 

9.20 

50 

12. 

7 

At  18°,  177  g  A  per  1  solution 

(6). 

B  =  CHBr3  (i66) 

°C 

M  %  A 

A 

25 

6 

6 

B  =  CHC13  (8 

49,  74, 

88,  109) 

°C 

M  %  A 

±0.02 

A 

-75 

0.037 

-70 

0.041 

(88) 

-60 

0.058 

0.040 

-50 

0.085 

0.070 

-40 

0.122 

0.107 

-30 

0.175 

0.167 

-25 

0.210 

-20 

0.251 

-15 

0.305 

-10 

0.39 

-  5 

0.48 

(85) 

0 

0.58 

0.93 

+10 

0.84 

1.40 

20 

1.21 

1.95 

30 

1  .775 

2.70 

40 

3.80 

50 

5.30 

At  25°,  0.352  g-mole  of  A 

soluble  in  1 

i  soln. 

(A  +  B) 

(8°). 

B  =  CHI3  (124 

°C  ±0.5 

M  %  A 

Mix.(?) 

119.  7 

0 

114.3 

10 

108.7 

20 

102.8 

30 

96.8 

40 

90.7 

50 

84.7 

60 

Mix.(?)  +  Mix.(?) 

82. 5E 

63 

B  =  CHI3. — ( Continued ) 
°C  ±0.5  |  M  %  A 

Mix.(?) 


84.3 

65 

88.8 

70 

93.0 

75 

97.5 

80 

101.7 

85 

105.7 

90 

109.3 

95 

113 

100 

Mix4  +  Mix2  (168) 

66.  IE 

24.9 

53.2 

73.3 

53.2 

B  =  C2C14  (80) 

Tetrachloroethylene 

°C 

s 

* 

25 

0. 

241 

B  =  C0HCI5  (80 

) 

Pentachloroethane 

25 

0. 

272 

B  =  C,H2C12  (80) 

Acetylene  dichloride 

25 

0. 

312 

B  =  C2H2C14  (80) 

1,  1,  2,  2-Tetrachloroethane 

25 

0. 

244 

*  s  =  solubility 

of  A  in  g-mole 

per  1  solution  (A  -f-  B). 

B  =  C3H60  (88 

) 

Acetone 

°C 

M  %  A  ±0.02 

B(?)* 

-84 

0. 

62 

-80 

1. 

05 

-70 

2. 

02 

-60 

2. 

90 

(?) 

f  (?) 

— 54.75U 

3. 

33 

°C 

M  %  A 

±0.08 

A(?)* 

-52.5 

2. 

85 

-50 

2. 

50 

-45 

2. 

05 

-40 

1. 

73 

-35 

1. 

49 

-30 

1. 

28 

-25 

1. 

11 

-20 

0. 

96 

-15 

0. 

84 

-10 

0. 

72 

-  5 

0. 

63 

0 

0. 

54 

*  Mixed  crystals  (?). 

B  =  C4H10O  (8,  88,  109) 

Ethyl  ether 

°C 

M  %  A  ±0.08 

A 

-108 

4. 

22 

-100 

4. 

26 

-  90 

4. 

30 

-  80 

4. 

35 

B  =  C4Hi0O. — ( Continued ) 
°C  I  M  %  A  ±0.08 
A 


-70 

4.43 

-60 

4.54 

-50 

4.70 

-40 

4.92 

-30 

5.23 

-25 

5.43 

-20 

5.66 

-15 

5.96 

-10 

6.31 

-  5 

6.68 

0 

7.07 

+25 

9.29 

B  =  C4H12IN  (121) 
Tetramethylammonium 
iodide 


°C  ±0.2 

M  %  B 

A 

112 

0 

105 

5.0 

98 

10.0 

A  +  1 

GB(?) 

91E 

14.75 

A4B(?) 

92 

15.0 

98 

16.0 

103.5 

17.0 

106.0 

18.0 

106.5 

19.0 

106.4 

20.  0 

105.0 

21.0 

102.5 

22.0 

A4B(?)  +  A,B(?) 

98. 5E 

22.75 

A3B(?) 

98.5 

23  0 

98.4 

24.0 

98.3 

25.  0 

98.2 

26.0 

A,B(?)  +  A2B 

98. 2E 

26.5 

A2B 

105.0 

27.0 

114  5 

28.0 

122.0 

29.0 

124.5 

30.0 

125.5 

31.0 

126.0 

32.0 

126.0 

33.3 

124.2 

35.0 

119.5 

37.5 

111.0 

40.0 

A2B  -f-  AB 

99. 0E 

42.5 

AB 

110.5 

45.0 

117.0 

47.5 

118.  5 

50.  0 

117.5 

52.0 

(‘ 

0 

117.6 

55.0 

34 


INTERNATIONAL  CRITICAL  TABLES 


I2.  —  ( Continued ) 
B  =  C6H4Br2  (12  4) 
p-Dibromobenzene 


C  ±0.5 

M  %  A 

E 

* 

86.5 

0 

86.3 

5 

84.4 

10 

82.7 

15 

79.5 

20 

77  0 

25 

B*  - 

-  A* 

76. 0E 

26.2 

A* 

78.2 

30 

84.5 

40 

88.5 

45 

92.5 

50 

97.5 

60 

100.7 

70 

103.5 

80 

106.0 

90 

113 

100 

*  Mixed  crystals(?). 


B  =  C6H4N204  (124) 
p-Dinitrobenzene 


C  ±0.5 

M  %  A 

B* 

90.  6 

0 

85.0 

15 

B*  - 

I-  A* 

83. 5E 

19 

A* 

87.0 

20 

93.5 

22.5 

98.5 

25 

103.0 

27.5 

107.5 

30 

109. 2f 

31 

109.2| 

>94 

113.  6 

100 

*  Mixed  crystals!?), 
t  Two  liq.  layers. 


B  =  C6H6  (5,  8,  85) 

Benzene 

°C  |M  %  A  ±0.1 
B* 


6.4 

0 

5.2 

0.4 

B*  - 

-  A* 

4.6E 

2.55 

A* 

10 

3.07 

15 

3.60 

20 

4.20 

25 

4.82f 

30 

5.50 

35 

6.80 

40 

7.18 

45 

8.20 

50 

9.5 

51.6 

10.0 

*  May  be  mixed  crystals, 
t  5.45  (5). 


B  =  C6H14  (83>  85) 
Hexane 


°C 

M  %  A 

A 

25 

4.5  ±  0.02 

B  =  C7H602  (124) 

Benzoic  acid 

°C  ±0.5 

M  %  A 

E 

5* 

122.  8 

0 

111.8 

20 

B* 

+  A* 

107. 5E 

28 

A* 

108.1 

30 

109.0 

35 

110.0 

40 

110.8 

45 

111 . 5t 

50 

111 . 5  f 

>95 

113 

100 

*  Mixed  crystals  (?). 

t  Two  liq.  layers. 

B  =  C7H16  (83,  85) 

Heptane 

°C 

M  %  A  ±0.02 

I 

L 

0 

0.245 

10 

0.376 

20 

0.565 

25 

0.679 

40 

1.19 

50 

1.70 

B  =  C9H14IN  (121) 


Trimethylphenyl- 
ammonium  iodide 
°C  ±0.2  | 

A 

112 

101.5 

90.2 

78.3 

65.6 

51.7 

A  -b  A4B 


45. 0E 

13.7 

A.,B 

47.8 

15.0 

52.5 

17.5 

54.5 

19.0 

66.  3 

20.0 

55.2 

20.5 

a4b  +  a3b 


55 

IE 

21 

2 

A3B 

58 

2 

22 

0 

61 

3 

23 

0 

62 

7 

24 

0 

63. 

2 

25. 

0 

ASB  - 

b  a2b 

63 

0E 

26 

0 

A2B 

69 

5 

27 

0 

73 

8 

28 

0 

77 

0 

29 

0 

79 

5 

30 

0 

B  =  C9B'i4IN. — ( Continued ) 


°C  ±0.2 

M  %  B 

a2b 

81.5 

31.0 

83.0 

32.0 

83.  5 

33.  3 

83.2 

34.0 

83.0 

35.0 

82.2 

36.0 

80.7 

37.0 

A2B  +  AB 

79. 5E 

37.8 

AB 

89.5 

40.0 

98.8 

42.5 

106.2 

45.0 

111.2 

47.5 

112.6 

60.  0 

111.6 

52.5 

109.2 

55.0 

104.9 

58.7 

B  =  C10H8  (170) 

Naphthalene 

°C 

M  %  A 

B  +  A 

65. 5E 

24.72 

B  =  CI2H10N2  (124) 

Azobenzene 

°C  ±0.5 

M  %  A 

E 

!* 

68.2 

0 

65.3 

10 

61.6 

20 

B*  H 

h  A* 

57. 2E 

30 

A 

* 

64.0 

32.5 

72.5 

35 

80.0 

37.5 

85.5 

40 

89.0 

42.5 

91.5 

45 

94.5 

50 

96.7 

55 

98.2 

60 

100.3 

70 

102.3 

80 

105.5 

90 

113 

100 

*  Mixed  crystals(?). 

B  —  C 1 4H 1  oO 3  (124) 
Benzoic  anhydride 


°C  ±0.5 

M  %  A 

B* 

40.3 

0 

37.0 

5.0 

B* 

+  A* 

36. 7E 

5.3 

A* 

42.5 

7.5 

50.0 

10 

62.5 

15 

73.0 

20 

81.5 

25 

88.3 

30 

94.3 

35 

B  =  C,4Hio03. — ( Continued ) 


°C  ±0.5 

M  %  A 

A 

L* 

99.5 

40 

104.2 

45 

108.2 

50 

110. 2f 

52 

.5 

110. 2f 

>90 

113 

100 

*Mixed  crystals(?).  fTwoliq.  layers 

Ss 

B  =  CC14 

(47,  86, 

87) 

°C 

M 

%  A 

±0.02 

A 

L 

0 

0. 

203 

10 

0. 

294 

15 

0. 

355 

20 

0. 

425 

25 

0. 

500 

35 

0. 

697 

40 

0. 

812 

45 

0. 

944 

50 

1. 

085 

54 

1. 

212 

60 

1. 

420 

B  =  CS2 

(5> 

8,  45,  52,  88) 

°C 

M  %  A* 

A 

-120 

0.85f 

-110 

0.30 

1.00 

-100 

0.44 

1.15 

-  90 

0.59 

1 .30 

-  80 

0.75 

1.45 

-  70 

0.95 

1.60 

-  60 

1.22 

-  50 

1 .60 

-  40 

2.10 

-  30 

2.75 

-  20 

3.60 

-  10 

4.60 

0 

6.15 

+  10 

8.2 

20 

10.8 

30 

15.7 

40 

22.0 

45 

25.1 

47 

28.5 

50 

29.5 

60 

35.0 

70 

42.5 

80 

52.0 

90 

63.0 

100 

77.0 

*  +<0.5  % 

C- 

11  to  ±55°)  (45); 

±<0.02  %  (- 

13 

to  -109.50°)  (88>, 

±  <0.2  %  (-61  to  ±100°)  (52). 
t  Values  in  thi9  column  from  (8). 

B  =  CH2I2  (147) 
Methylene  iodide 
°C  |  M  %  A 
A 

10  1  9.46 

B  =  C2C14  (87) 
Tetrachloroethylene 
25  I  0.9794 


M  %  B 

0 

2.5 
5.0 

7.5 
10.0 
12.5 
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B  =  C2HC13  (73,  87) 
Trichloroethylene 


°c 

M  %  A 

15 

0.595 

25 

0.826 

B  =  C,HC16  (87 

) 

Pentachloroethane 

25 

0.935 

B  =  C2H2C12  (87) 

Acetylene  dichloride 

25 

0.480 

B  =  C,H2C14  (87) 

Tetrachloroethane 

25 

0 . 798 

B  =  C2H4C12  (86 

) 

Ethylene  chloride 

25 

0.322 

40 

0. 

537 

B  =  CHCL 

(30,  45, 

47) 

°C 

M  %  A 

±0.02 

L 

10 

0.325 

15 

0.405 

20 

0. 

500 

25 

0. 

610 

g  A  per  100  cm3  solution 

°C 

O  * 
Um 

Srht 

0 

1.101 

0.788 

15.5 

1 .658 

1.253 

40 

2.9 

2.4 

*  m  =  monoclinic,  f  rh  = 

rhombic. 

B  =  C2H4Br2  (52) 

Ethylene  bromide 

°C 

M  %  A  +0.05 

A 

0 

0.48 

10 

0.575 

20 

0.760 

25 

0. 

885 

30 

1. 

05 

40 

1. 

48 

50 

2. 

19 

60 

3. 

02 

70 

4. 

18 

80 

5. 

92 

90 

9. 

00 

95 

12. 

6 

B  =  C2H6Br  (30) 
Ethyl  bromide 


°C 

O  * 

Cm 

So* 

0 

8.52 

6.11 

25.3 

16.76 

13.07 

B  =  C2H60  (30) 

Ethyl  alcohol 
25.3  |  0.66  |  0.52 


B  =  C3HoO  (78) 
Acetone 


°C 

M  %  A 

25.0 

0.613 

♦Solubility  of  A  in  g  per  1  solution. 
Sm  =  monoclinie;  SQ  =  orthorhombic. 


B  =  C3H602  (30) 


Ethyl 

formate 

°C 

Q  * 

S„* 

0 

0.28 

0.19 

B  =  C3Hs03  (128) 

Glycerol 

°C 

M  %  A 

15.5 

0. 

050 

B  = 

c4h10o 

Ethyl  ether 

°C  (47) 

M  %  A 

13.0 

0.0543 

23.0 

0.0817 

°C(30) 

CJ  * 

S0* 

0 

1.13 

0.80 

25.3 

2.53 

2.00 

♦  Solubility  of  A  in  g  per  1  solution. 

Sm  =  monoclinie;  SQ  =  orthorhombic. 

B  =  CJLCloS  (174) 

Di-(2-chloroethyl) 

sulfide 

(mustard  gas) 

°C  ±0.5 

M  %  A 

B 

|  13.82* 

0 

{ 13.67* 

0.5 

B  +  A(rh)  t 

13.65E 

0.56 

A(rh)f 

30.0 

1.0 

43.0 

1.5 

52.5 

2.0 

65.5 

3.0 

74.2 

4.0 

A(m)  f 

80.8 

5.0 

85.7 

6.0 

92.5 

8.0 

97.2 

10.0 

101.2 

12.5 

104.01 

14.5 

104.0} 

85.0 

107.5 

90.0 

110.7 

95.0 

113.0 

100 

M 

%  A 

°C 

liq.  layers 

Upper 

Lower 

104 

14.5 

85.0 

110 

17.3 

83.5 

115 

19.5 

81.7 

120 

21.8 

79.7 

125 

24.0 

77.0 

130 

26.7 

73.6 

135 

30.8 

68.7 

143  crit. 

48.2 

48.2 

*  ±0.01. 

t  (rh)  =  rhombic;  (m 

=  mono- 

clinic. 

t  Two  liq.  layers. 

B  =  C5Hl20  (66) 


Amyl  alcohol 

°C 

M  %  A 

L 

95 

0.51| 

110 

0.73} 

112* 

0.80} 

B  =  C5H12O. — ( Continued ) 
°C  |  M  %  A 
A 

120*  1.021 

131*  1.8} 

♦Two  liq.  phases.  t  +0.02  %. 
t  +  0.2  %■ _ 

B  =  C6H4C12  (3i) 
p-  Dichlorobenzene 
°C  ±0.1  |  M  %  A 

B 


52.9 

51.55 


B  +  A(rh)* 


51. 0E 

67.8 
81.5 
90.0 

94.8 

97. 5f 
97. 5f 

113.0 

°C 


4.2 


A  (rh)* 


A(m)  ’ 


6 
10 
15 
20 

27 

78.5 

100 

M  %  A 
liq.  layers 


Upper 

Lower 

97.5 

27 

78 

100.0 

32 

70 

102.5 

40 

60 

103 . 5  crit. 

46 

46 

*  (rh)  =  rhombic;  (m 

=  mono- 

linic.  f  Two  liq.  layers  (  ±  1°). 

B  =  C6H6  (5,  30,  45,  47,  52,  86) 


Benzene 


°c 

M  %  A  ±0.04 

A 

0 

0.31 

10 

0.43 

20 

0.60 

30 

0.84 

40 

1.13 

50 

1.50 

60 

2.00 

70 

2.77 

80 

3.80 

90 

5.00 

100 

6.50 

110 

8.6} 

113* 

lit 

°C 

(52,  105) 
120 
130 
140 
150 

162  crit. 
(220  to  225) 
crit. 

230 

240 

250 

260 

270 


M  %  A  ±  2  % 
liq.  layers 


Upper 

11.5 

14.5 
18.0 

22.5 
38.0 

(40  to 
45) 

27.5 
21.7 
18 
16 
14 


Lower 

65.5 
62.0 
58.0 
53.0 
38.0 

(40  to 
45) 

54.5 
58.0 

59.5 

60.5 
62.0 


*  Two  liq.  layers  (?). 
f  Less  precision  in  these  values. 


B  =  C6H7N  (48) 
Aniline 


°C  M  %  A 

130  23.6 


B  =  CfHi4  (52) 
Hexane 


°C 

M  %  A* 

A 

-  20 

0.0235 

-  10 

0.041 

0 

0 . 0540 

+  10 

0.080 

20 

0.100 

25 

0.112 

50 

0.25 

68 

0.434 

130} 

1.81 

142} 

2.14 

184} 

2.98 

*  Relative  precision  ±  1  %  of  values 
given. 

t  Liquid  A. 

B  =  C7H8  (47,  86) 
Toluene 


°C 

M  %  A 

±0.025 

A 

0 

0.324 

10 

0.472 

20 

0.650 

25 

0.750 

30 

0.865 

35 

0.995 

40 

1.14 

45 

1.33 

50 

1.57 

54 

1.797 

60 

2.21* 

70 

3.08* 

80 

4.13* 

83.5 

4.52 

Less  precision  in  these  values. 

A  mixture  of  x  g  A  in  100  g  A  +  B  was 
heated  at  t°  for  n  hours,  cooled  to  0° 
and  stirred  at  0°  for  one  hour  after 
addition  of  a  trace  of  octahedral  A. 
The  solubility  of  A  at  0°  in  these 
solutions  follows  (ll): 


M  %  A 

O 

II 

O 

n  =  6  hr 

3.4 

0.427 

6.2 

0.514 

9.2 

0.595 

22.0 

0.982 

27.6 

1.184 

t°  =  150°; 

n  =  4  hr 

3.6 

0.449 

6.6 

0.543 

10.6 

0.650 

22.6 

1.083 

30.1 

1.300 

t°  =  160°; 

n  =  2  hr 

3.2 

0.449 

6.2 

0.558 

15.0 

0.874 

21.6 

1 . 109 

30.0 

1.338 

36 
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B  =  C7H16  (86) 

Heptane 

°C 

M  %  A 

±0.005 

A 

0 

0.048 

10 

0.080 

20 

0.120 

25 

0.141 

35 

0.201 

45 

0.274 

54 

0.363 

B  =  CgHio  (86) 

to- Xylene 

°C 

M  %  A 

A 

25 

0.825 

30 

0.96* 

40 

1.31* 

45 

1.523 

50 

1.81* 

60 

2.49* 

70 

3.41* 

80 

4.53 

*  Interpolated, 

assuming  curve  is 

similar  to  that  in 

toluene. 

Se8 

B  =  CS2  (148 

);  cf.  (107,  108) 

°C 

M  %  A 

A 

L 

25 

86* 

25 

49  f 

*  Amorphous. 

t  Hexagonal. 

P4 


B  =  CS2  (44,  68) 


°C 

M  %  A  ±1 

A 

-80 

2.7 

-50 

6.3 

-25 

11.7 

-20 

13.5 

-15 

16.5 

-10 

21.5 

-  7.5 

25.0 

B  =  CS2.- 

-( Continued ) 

°C 

M  %  A  ±  1 

A 

-  5 

31.0 

-  3.5 

55.0 

-  3.0 

61.0 

-  2 

70.0 

0 

74.0 

+  2.5 

78.0 

5 

80.5 

10 

83 

25 

89 

C  ±0.5 

M  %  A  (84) 

No  solid  phase,  two  liq. 
layers 


-7.9 

5 

-7.0 

25 

-6.7 

35 

-6.4 

50 

-6.4 

60 

-6.6 

75 

From  these  data,  a  satd.  soln. 
of  A  in  B  is  stable  below  —  7° 
and  metastable  above  —  7° 
while  the  two  liq.  layers  are 
metastable  below  —7°. 


B  =  C6H6  (69) 

Benzene 

°C 

M  %  A  ±0.1 

5 

0.36 

10 

0.72 

20 

1.43 

30 

2.16 

40 

(2.87) 

50 

(3 . 60) 

60 

4.32 

70 

5.04 

80 

5.76 

90 

6.48 

100 

7.21 

110 

7.93 

115 

8.30 

M  %  A  =  0.0722b  No 
original  data  between  36°  and 
58°  are  given,  but  it  is  probable 
that  at  >44°  two  liq.  phases  are 
present. 


Sec.  4.  Cryoscopic  Data.  Freezing-Point  Lowering,  At. 
A  =  Solvent;  B  =  Solute 

Both  in  standard  (resp.  £-)  arrangement  (v.  Vol.  Ill,  p.  viii) 


Cl2 


B  =  CC14  (171) 


ACC  ±0.0025 

M  %  B 

0.208 

0.50 

0.417 

1.00 

0.625 

1.50 

0.833 

2.00 

AC  =  0.417  M  %  B. 

B  =  CHCI3  (171) 


ACC 

±0.01 

M 

%  B 

0 

213 

0 

50 

0 

430 

1 

00 

0 

645 

1 

50 

0 

860 

2 

00 

Al°  =  0.430  M  %  B. 


B  =  CH4O  (171) 
Methyl  alcohol 


ACC  ±0.005 

M  %  B 

0.029 

0.50 

0.058 

1.00 

0.087 

1.50 

0.116 

2.00 

0.145 

2.50 

0.175 

3.00 

0.232 

4.00 

0.290 

5.00 

AC  =  0.058  M  %  B. 

B  =  C2H60  (171) 

Ethyl  alcohol 

ACC  ±0.005 

M  %  B 

0.065 

0.50 

0.120 

1.00 

0.168 

1.50 

0.207 

2.00 

0.244 

2.50 

0.280 

3.00 

0.355 

4.00 

0.450 

5.00 

B  =  C3H60  (171) 

Acetone 

ACC  ±0.0025 

M  %  B 

0.197 

0.50 

0  380 

1.00 

0.545 

1.50 

0.700 

2.00 

0.850 

2.50 

B  =  C4H302  (171) 

Ethy] 

acetate 

ACC  ±0.005 

M  %  B 

0.192 

0.50 

0.388 

1.00 

0.588 

1.50 

0.800 

2.00 

B  =  C4H 

,oO  (171) 

Ethyl  ether 

ACC  ±0.0025 

M  %  B 

0.208 

0.50 

0.417 

1.00 

0.625 

1.50 

0.832 

2.00 

AC  =  0.416  M  %  B. 

B  =  C7H8  (171) 

Toluene 

ACC  ±0.005 

M  %  B 

0.217 

0.50 

0.433 

1.00 

0.650 

1.50 

AC  =  0.433  M  %  B. 

B  =  SnCl4  (171) 

ACC  ±0.02 

M  %  B 

0.036 

1.0 

0.071 

2.0 

0.103 

3.0 

0.132 

4.0 

0.160 

5.0 

0.192 

6.0 

0.230 

7.0 

0.268 

8.0 

0 . 305 

9.0 

B  =  SnCl4 

— (Continued) 

ACC  ±0.02 

M  %  B 

0.343 

10.0 

0.380 

11.0 

0.400 

11.5 

Br2 

B  =  S,Br2  (8  7) 

ACC  ±0.05 

M  %  B 

1.125 

0.5 

2.250 

1.0 

AC  =  2.25  M  %  B. 

B  =  PBr6  (57) 

ACC  ±0.005 

M  %  B 

0.215 

0.5 

0.357 

1.0 

0.400 

1.5 

0.475 

2.0 

0.645 

3.0 

0.75 

4.0 

B  =  AsBr3  (5  7) 

ACC  ±0.005 

M  %  B 

0.0266 

0.5 

0.533 

1.0 

0.800 

1.5 

AC  =  0.533  M  %  B. 

B  =  SbBr3  (57) 

ACC  ±0.02 

M  %  B 

0.250 

0.5 

0.510 

1.0 

0.790 

1.5 

1.080 

2.0 

1.695 

3.0 

2.335 

4.0 

3.725 

6.0 

5.08 

8.0 

B  =  CC14  (57) 

ACC  ±0.005 

M  %  B 

1.333 

2.5 

B  =  C2H6NO  (57) 

Acetamide 

ACC  ±0.005* 

M  %  B 

0.080 

1.0 

0.120 

2.0 

0.140 

3.0 

0.156 

4.0 

0.180 

5.0 

0.236 

6.0 

0.323 

7.0 

0.448 

8.0 

0.605 

9.0 

0.83 

10.0 

1.17 

11.0 

1.63 

12.0 

2.25 

13.0 

2.63 

13.5 

*  From  0-10  M 

%  B. 

B  =  AlBrs  (57) 

ACC  ±0.005 

M  %  B 

0.138 

0.5 

0.276 

1.0 

0.414 

1.5 

AC  =  0 . 276  M  %  B. 
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Br2 


B  =  HBr  (144) 


ACC  +0.01 

M  %  A 

0.20 

0.15 

0.33 

0.25 

0.64 

0.50 

0.765 

0.60 

I 

B 

=  S 

At  °C* 

M  %  B  (127) 

0.30 

1.00 

0.55 

2.00 

1.20 

5.00 

1.74 

7.50 

2.30 

10.00 

3.64 

15.00 

0.18 

1.50  j 

0.30 

2.00  f 

0.52 

3.00  t 

0.76 

4.00  f 

0.17 

2.00  X 

0.39 

3.00  | 

0.61 

4.00  X 

*  +0.01. 

f  Precipitated  (18). 

t  Plastic  (18). 

B  =  Se  (is. 

119,  123,  127) 

A i  °C* 

M  %  B 

0.25 

0.2 

0.47 

0.4 

0.68 

0.6 

0.88 

0.8 

1.07 

1.0 

1.54 

1.5 

2.00 

2.0 

2.90 

3.0 

3.84 

4.0 

4.70 

5.0 

5.55 

6.0 

6.40 

7.0 

7.30 

8.0 

8.15 

9.0 

9.05 

10.0 

10.0 

11.0 

*  +0.02  (0.25  - 

-  2.90°);  +0.05  (3.84 

-  10.0°). 

B  =  Te  (18,  127) 

At  °C* 

M  %  B 

0.70 

0.50 

0.89m(?) 

0.70 

1 . 10m  (?) 

0.90 

1.26m(?) 

1.10 

*  +0.02. 

B  = 

p  (18) 

ACC  ±0.02 

M  %  B 

1.210 

1.50 

For  <1.50 

M  %  B,  AC 

=  0.8067  M  %  B 

I2 

B  =  NH4I  (127) 


At°C  ±0.05 

M  %  B 

0.64 

1.0 

1.20 

2.0 

1 .86 

3.0 

B  =  NH4L- 

— ( Continued ) 

At°C  ±0.05 

M  %  B 

2.65 

4.0 

3.57 

5.0 

4.75 

6.0 

B  =  Asl3  or  Sbl3  (126) 


B  =  CHI 

(126,  127) 

ACC  ±0.01 

M  %  B 

0.408 

0.5 

0.816 

1.0 

1 .230 

1.5 

1 .640 

2.0 

2.040 

2.5 

B  =  C3H6I02  (126,  127) 

/3-Iodopropionic  acid 

ACC  ±0.01 

M  %  B 

0.300 

0.5 

0.540 

1 .0 

0.745 

1.5 

0.930 

2.0 

1.105 

2.5 

1 .285 

3.0 

1.605 

4.0 

1.880 

5.0 

B  =  C4Hl2IN  (126,  127) 

Tetramethylammonium 

iodide 

ACC  ±0.01 

M  %  B 

0.08 

0.1 

0.185 

0.25 

0.355 

0.5 

0.655 

1.0 

0.980 

1.5 

1.360 

2.0 

1.835 

2.5 

2.355 

3.0 

3.615 

4.0 

4.45 

4.5 

B  =  C6H.,Br2  (12  6,  127) 

p-Dibromobenzene 

ACC  ±0.03 

M  %  B 

0.408 

0.5 

0.800 

1.0 

1.185 

1.5 

1 .555 

2.0 

1 .915 

2.5 

2.26 

3.0 

2.91 

4.0 

3.51 

5.0 

4.07 

6.0 

B  =  C6H4N204  (126,  127) 

p-Dinitrobenzene 

ACC  ±0.01 

M  %  B 

0.408 

0.5 

0.800 

1.0 

1.17 

1.5 

B  =  C6H6  (166) 

ACC 

M  %  A 

0.178 

0.350 

B  =  C6H8IN  (126,  127) 
Aniline  hydroiodide 


ACC  ±0.01 

M  %  B 

0.08 

0.1 

0.185 

0.25 

0.355 

0.5 

0.655 

1.0 

0.970 

1.5 

1 .335 

2.0 

1.740 

2.5 

2.175 

3.0 

3.19 

4.0 

4.50 

5.0 

B  =  C7H602  (126,  127) 
Benzoic  acid 


0 

315 

0 

5 

0 

525 

1 

0 

0 

695 

1 

5 

0 

845 

2 

0 

0 

985 

2 

5 

B  =  C9H14IN  (126,  127) 
Trimethylphenylammonium 
iodide 


0.08 

0.1 

0.175 

0.25 

0  335 

0.5 

0.670 

1.0 

1.035 

1.5 

1.465 

2.0 

1.948 

2.5 

2.550 

3.0 

3.300 

3.5 

4.090 

4.0 

4.960 

4.5 

8.28 

6.0 

11.28 

7.0 

B  =  C10H8  (126,  127) 
Naphthalene 


0 

408 

0 

5 

0 

800 

1 

0 

1 

185 

1 

5 

1 

555 

2 

0 

1 

910 

2 

5 

B  =  C10H16IN  (126,  127) 


Trimethyltoluylammonium 

iodide 


0.08 

0.1 

0.175 

0.25 

0.335 

0.5 

0.670 

1.0 

1.035 

1.5 

1.470 

2.0 

1.950 

2.5 

2.7 

3.0 

B  =  C12H10  (52) 


Diphenyl 


ACC  ±0.02 

M  %  B 

0.408 

0.5 

0.800 

1.0 

1.175 

1.5 

1.520 

2.0 

1.845 

2.5 

2.155 

3.0 

2.45 

3.5 

B  =  C12H10N2  (126,  127) 

Azobenzene 


ACC  ±0.02 

M  %  B 

0.408 

0.5 

0.800 

1.0 

1.185 

1.5 

B  =  C14H802  (126,  127) 

Phenanthraquinone 

0.370 

0.5 

0.670 

1.0 

0.925 

1.5 

1.115 

2.0 

1.250 

2.5 

B  =  C14H10 

03  (126,  127) 

Benzoic  anhydride 

ACC 

M  %  B 

0.390* 

0.5 

0.730t 

1.0 

1 .025* 

1.5 

1.25* 

2.0 

1.36f 

2.5 

1.46f 

3.0 

*  ±0.01.  t  +0.05. 

B  =  Snl4  or  Hgl2  (126) 

B  =  KI  (127) 

ACC  ±0.05 

M  %  B 

0.67 

1.0 

1.34 

2.0 

2.00 

3.0 

2.74 

4.0 

3.68 

5.0 

4.75 

6.0 

6.00 

7.0 

B  =  Rbl  (127) 

0.67 

1.0 

1.34 

2.0 

2.00 

3.0 

2.90 

4.0 

4.05 

5.0 

5.30 

6.0 

S 

B  = 

I  (18) 

ACC  ±0.01 

M  %  B 

0.758 

0.2335 

s8 

B  =  SeCl4  (19) 

ACC 

M  %  B 

0.63 

0.520 

0.51 

0.468 

0.52 

0.476 

0.67 

0.413 

0.49 

0.511 

0.46 

0.525 

B  =  As2S3  (I9) 

0.194 

0.212 

0.095 

0.204 

0.077 

0.213 

0.194 

0.206 

0.070 

0.145 

0.185 

0.274 

0.107 

0.271 

B  =  CHBr3  (19) 

0.90  ±0.1 

1 
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S8. — ( Continued ) 
B  =  C6H402S  (is) 


Thiophenecarboxylic  acid 


A(°C 

M  %  B 

0.49 

1 

B  =  C6H7N  (19) 
Aniline 


0.663  j _ 1_ 

B  =  C7H5NS  (19) 
Phenyl  isothiocyanate 
0.90  | _ 1_ 

B  =  C7HsO  (19) 

p-C  resol 

0.747  1 _ 1_ 

B  =  C9H7N  (19) 

Quinoline 

0.84  _ 1 _ 

B  =  C10H8  (19) 
Naphthalene 
0.84  | _ 1_ 

B  =  C10H8O  (19) 
/3-Naphthol 
0.813  | _ 1_ 

B  =  C10H14O  (19) 

Thymol 

0.82  | _ 1_ 

B  =  CnH802  (19) 
a-Naphthoic  acid 
0,533  | _ 1_ 

B  =  C12H10  (19) 

Diphenyl 

0.84  |  1 


B  =  I2.— 
A  t°  =  1.709 
+  0.005. 

( Continued ) 

M  %  B  to 

Cl 

B  = 
At°C  ±0.02 
0.275 

0.550 

0.827 

1.105 

1.380 

A  t°  =  0.552 

iBr3 

h  (166) 

M  %  B 

0.5 

1.0 

1.5 

2.0 

2.5 

M  %  B. 

Cl 

B  = 

At°C 

0.173 

I2I2 

I2  (16) 

M  %  B 

0.35 

c14 

A11  tli  r; 
B  = 
Al°C  ±0.01 
0.415 

0.800 

1.500 

2.150 

2.475 

h8o2 

tquinone 

S8(1S) 

M  %  B 

0.5 

1.0 

2.0 

3.0 

3.5 

B  = 

AH°C  ±0.005 
0.075 
0.150 
0.225 

3e8  (18) 

M  %  B 

0.1 

0.2 

0.3 

At°  =  0.75  M  %  B. 


HgCl2 


H4 

B  =  S 

8  (122) 

B  = 

Se8  (14) 

A(°C  +0.005 

M  %  B 

A(°C* 

M  %  B 

0.320 

0.25 

0.166 

0.05 

0  645 

0.50 

0.332 

0.10 

0.955 

0.75 

0.500 

0.15 

1  24s 

1 .00 

At  h-  M  %  B  =  3.32. 

1 . 530 

1.27 

*  +0.01. 

n  —  Qa.  ( 1 22 \ 

SbCl5 

A(°C 

'^8  V  ) 

M  %  B 

B  =  Cl2  (115) 

0.15* 

0.05 

A(°C  ±0.05 

M  %  B 

0.27* 

0.1 

1.22 

2.0 

0.47* 

0.2 

2.38 

4.0 

0.645* 

0.3 

3.62 

6.0 

0.80s* 

0.4 

5.00 

8.0 

0.88* 

0.5 

5.83 

9.0 

1 . 33  f 

0.75 

6.35 

9.5 

1 . 66  f 

1.0 

B  =  Br,  (H5) 

2.33t 

1.5 

At°C 

M  %  B 

3 .00f 

2.0 

1.262 

1.91 

The  mol.  of  Se  in  liq.  B  seems 

2.745 

4.17 

to  be  Se2. 

4  275 

6  50 

*  +0.02.  f  +0.05.  t  +0.1. 

A t°  is  a  lir 

tear  function  of 

HgBr2 

M  %  B  to  ±0.005°. 

B  =  £ 

>8  (l25) 

A t°  =  0.658  M  %  B. 

At°C  +0.005 

M  %  B 

B  = 

L  ("5) 

0.55 

0.5 

A(°C 

M  %  B 

1.11 

1.0 

0.602 

0.347 

1.65 

1.5 

1.650 

0.962 

2.16 

2.0 

2.215 

1.296 

2.66 

2.5 

B  =  S8. — ( Continued ) 


A(°C  ±0.005 

M  %  B 

3.14 

3.0 

3.50 

3.5 

4.01 

4.0 

4.40 

4.5 

4.93 

5.3 

B  =  Se8  (125) 

A<°C 

M  %  B 

0.13* 

0.05 

0.22* 

0.10 

0.39f 

0.20 

0.70f 

0.40 

B  =  Se8. — ( Continued ) 


A(°C 

M  %  B 

0.99f 

0.60 

1 .265  f 

0.80 

1 . 53  f 

1.0 

2.66t 

2.0 

3.84§ 

3.0 

4.80§ 

4.0 

The  mol.  of  Se  in  liq.  B  seems 
to  be  Se2. 

*  +0.005.  t  +0.02. 

t  +0.01.  §  +0.05. 


THREE-COMPONENT  SYSTEMS 


Bi 


E4  =  A  ±-  A2B8. 


B  =  S  (3,  4,  9,  14) 

C  =  Te 

See  Fig.  5. 

Ei  =  A  ±-  A2C8. 


Ternary  E  (near  100  M  %  A) 
not  determined. 

For  systems  containing  Fe,  v. 
Vol.  II,  p.  449. 


E2  —  A2Cs  T  A4B3C3. 


E3  —  A2B3  -(-  A4B3C3. 
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FREEZING -POINT-SOLUBILITY  DATA  FOR  SYSTEMS  COMPOSED  OF  A  METAL  AND  AN 

INORGANIC  COMPOUND 

Domenico  Meneghini 


Ca 

B  =  CaF2  (16,  17) 
B  =  CaCl2  (2,  17) 
B  =  Cal2  (8,  17) 


Na 

B  =  NaOH  (4) 

Solubility 

of  Na  in 

NaOH 

t,  °C 

g  A/lOOg 

B 

480 

33.3 

500 

10.1 

610 

9.9 

670 

9.5 

760 

7.9 

800 

6.9 

K 

B  = 

KOH 

g  K  dissolved  by 

100  g  KOH  =  8.0  at 

480°:  =  1.0  at  700° 

(4) 

Cd 

B  =  CdCl2  (i) 

t,  °C 

M  %  A 

t 

* 

568 

0.0 

562 

2.4 

556 

3.5 

544 

7.8 

530 

12.5 

569 

14.0 

602 

15.1 

605 

15.2 

633 

16.2 

635 

16.3 

*  The  solid  phase  con¬ 


tains  no  CdCl2. 


Cu 

B  =  Cu20  (5) 


t,  °C 

Wt.  %  B 

Cu 

(?) 

1102 

0.08 

1095 

1.16 

1089 

1.75 

Cu  +  Cu20  (?) 

1084 

3.45 

Cu20  (?) 

1116 

4.7 

1149 

6.3 

1186 

9.0 

B  = 

S02 

0.0163 

g-mole  S02 

in  100  g 

Cu  lowers 

the  M. 

P.  13.4°C. 

Pso2  =  1 

atm.  (15) 

Ag 

B  =  H20 
In  7  days  1.1  1  of 
H20  dissolved  ca. 
0.009  mg  Ag  at  room 
temp.  (6) 


B  =  AgF 
Ag(s)  +  AgF(s) 
=  Ag2F(s)  +  700 
calu.  The  reaction 
begins  at  50°  and 
the  compound  is  sta- 
ble  at  90°  (3,  17) 

C  (graphite) 

B  =  Mn  (ii) 

See  Fig.  1 

LITERATURE 


B  =  Co  (13) 
See  Fig.  2 
B  =  Ni  (12) 
See  Fig.  3 
B  =  W 
See  under  W 


Pb 

B  =  S02  (9) 
B  =  PbCl2  (7) 


t,  °C 

Wt.  %  A 

(?) 

550 

1.54 

610 

3.74 

615 

4.10 

670 

7.46 

Ni 

B  =  NiO  (io) 


W 

B  =  W3C  (14) 

For  1  %  C  in  W 
the  M.  P.  is  lowered 
ca.  35°.  The  fol¬ 
lowing  carbides  have 
been  demonstrated: 
W3C  with  2.12%  C, 
( W2C  with  3.16%  C), 
WC  with  6.12%  C. 
The  observed  eutec¬ 
tics  are  W  +  W3C 
at  1.3 %C  and  2690°; 
at  2.4  %  C  and  2660° 
formed  from  W3C, 
WC  and  W2C  (?); 
and  WC  +  W2C  at 
3.5%  C  and  2580°. 
See  Fig.  4 


(For  a  key  to  the  periodicals  see  end  of  volume) 

(t)  Aten,  7,  73:  578;  10.  (2)  Borchers  and  Stockem,  9,  8:  757;  02.  (3) 

Guntz,  Si,  110:  1337;  90.  (*)  Hevesy,  9,  16:  529;  09.  (5)  Heyn,  93,  39: 

1;  04.  (6)  Krepelka  and  Toul,  362,  19:  182;  25.  (?)  Lorenz,  Hevesy  and 

Wolff,  7,  76:  732;  11.  (*)  Moissan,  6,  18:  289;  99.  (9)  Reinders,  93,  93: 

213;  15. 

(10)  Ruer  and  Kaneko,  192,  9:  419;  12.  (ll)  Ruff  and  Bormann,  93,  88:  365; 
14.  (12)  Ruff  and  Bormann,  93,  88:  386;  14.  (13)  Ruff  and  Keilig,  93, 

88:  410;  14.  (» * )  Ruff  and  Wunsch,  93,  85  :  292;  14.  (> 5 )  Stubbs,  i,  103  : 

1445;  13.  (16)  Wohler,  and  Kasernoweki,  93,  47:  353;  05.  ( 1 7 }  Wohler 

and  Rodewald,  93,  61:  54;  09. 
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FREEZING-POINT— SOLUBILITY  DATA  FOR  TWO-  AND  THREE-COMPONENT  NON- 
AQUEOUS  SYSTEMS  COMPOSED  OF  INORGANIC  COMPOUNDS  ONLY  AND 
INCLUDING  ALL  SYSTEMS  COMPOSED  OF  FUSED  SALTS* 


Carlo  Sandonnini,  Umberto  Sborgi  and  Mario  AmadoriI 


Abbreviations  and  Symbols; 
v.  also  p.  4 

Compositions  on  ternary-sys¬ 
tem  diagrams  are  in  Mol  % 
unless  otherwise  stated. 


kA  (resp.  kB)  =  A t/N  where  At 
is  the  freezing  point  lowering 
and  N  the  number  of  moles  of 
solute  B  (resp.  A)  dissolved 
in  1000  g  of  the  solvent  A 
(resp.  B)  for  values  of  N  up 
to  the  value  given  in  the 
parentheses. 

M.  c.t.  Melted  in  closed  tube. 

The  pressure  is  atmospheric 
unless  otherwise  indicated. 


Abbreviations  et  Symboles;a. 

aussi  p.  4 

Dans  les  diagrammes  des 
systemes  ternaires,  les  compo¬ 
sitions  sont  exprimees  en  % 
Mol  4  moins  d’une  autre  indi¬ 
cation. 

kA  (resp.  fce)  =  A  t/N,  oh  At 
est  l’abaissement  du  point  de 
congelation  et  N  le  nombre 
de  mol.  gr.  du  corps  dissout 
B  (resp.  A)  dans  1000  g  de 
solvant  A  (resp.  B)  pour  des 
valeurs  de  N  jusqu’h  celle 
donndemntre  parentheses. 

M.  c.  t.  Fondu  en  tube  fermd. 

Pression  atmospherique  it  moins 
d’une  autre  indication. 


Abkiirzungen  und  Zeichen; 

siehe  auch  S.  4 

In  den  Diagramen  ternarer 
Systeme  ist,  wenn  nichts  anderes 
bemerkt,  die  Zusammensetzung 
in  Mol  %  angegeben. 

kA  (bezw.  kB)  =  A  t/N,  ist  At 
die  Gefrierpunkterniedri- 
gung  und  N  die  Molenzahl 
des  gelosten  Stoffes  B  (bezw. 
A)  gelost  in  1000  g  des 
Losungsmittels  A  (bezw.  B) 
fur  Werte  von  N  bis  zu  dem 
in  der  Klammer  angegebenen 
Wert. 

M.  c.  t.  Geschmolzen  in  ge- 
schlossenen  Rdhre. 

Druck  immer  atmospharischer 
wenn  nicht  anderes  bemerkt. 


Abbreviazioni  e  Simboli;  vedi 
anche  p.  4 

Le  composizioni  nei  diagram- 
mi  ternari  sono  in  Mol  % 
quando  non  e  indicato  diver- 
samente. 

kA  (risp.  kB)  =  A  t/N  dove  At 
e  l’abbassamento  del  punto 
di  congelamento  ed  N  il  nu- 
mero  di  moli  di  soluto  B  (oppure 
A)  disciolto  in  1000  g  di  sol- 
vente  A  (o  B)  per  valori  di  N 
fino  al  valore  indicato  fra 
parentesi. 

M.  c.  t.  Fuso  in  tubo  chiuso. 

Pressione  atmosferica  si  non  e 
indicato  diversamente. 


*  Except  systems  composed 
temperature  systems,  see  p.  83. 
t  .“--stems  marked  (S.)  are 


of  (a)  two  or  three  refractory  substances  or  (6)  of  one  or  two  refractory  substances  together  with  any  metallic  oxide, 
by  Umberto  Sborgi,  those  marked  [A.)  by  Mario  Amadori,  all  others  by  Carlo  Sandonnini. 


For  such  high 
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1.  TWO-COMPONENT  SYSTEMS 


Standard  Arrangement  (v.  Vol.  Ill,  p.  viii) 


h2o2 


B  =  NH3 

(,53)  (S.) 
t,  °C  |  Wt.  %  B 
A 


-  1.72 

-13 

-18 


0 

3.41 

4.31 


( 


A  +  AB 
-44)  |  (6) 

AB 


+  5 

18.05 

15 

21.1 

22 

25.2 

(25) 

27.7 

(26)* 

33.34 

+  9 

48.6 

0 

50.7 

-  9.5 

52.8 

-32 

56.7 

-53.5 

59.5 

<  -78 

61.3 

*  The  authors  give 

24.5°. 

B  =  NaCl 
(153)  (S.) 

A 

1.70 

-5.07 
7.65 
-10.57 


42 


8.61 

11.81 


A  +  B 

( — 13 . 5)E  |  (15.5) 


B 


-10.37 

>0 


15.63 

17 


B  =  Na2S04 

(153)  (S.) 

A 


1.  70 

4.27 

5.52 

9.02 


0 

6.92 

10.23 

16.77 


A  -f-  BA2 
-10.80E|  20.46 

ba2 


+  19.6 

29.1 

39.1 

22.64 

23.59 

25.62 

B  =  NaN03 

(153 

)  (S.) 

A 

-1.  70 

0 

-3.72 

5.11 

-5.62 

10.11 

-8.12 

16.66 

-'-9.52 

20.19 

B  =  NaN03.— 

( Continued ) 


t,  °C 

Wt.  %  B 

A  +  B 

(-H)E 

(23) 

B 

+  11.8 

25.22 

32.3 

28.25 

49.3 

31.53 

HC1 

B  =  SO- 

(26)  (S.) 

t,  °C 

M  %  A 

B 

-  72 

0 

-76.5 

8.9 

-  83.4 

19.7 

-88.1 

28.2 

-95.5 

39.9 

-101.3 

49.3 

—  111.2 

59.4 

-121.8 

69.4 

B  - 

h  A 

-133.4E 

79.3 

-127.5 

85.3 

-121.4 

91.7 

-112.0 

100 

B  =  H2S  (25)  (s.) 

Mix. 

-  82.  6 

0 

-  92.3 

13.7 

-100.9 

24 

-107.9 

32.6 

-110.4 

39.2 

-111.4 

44.9 

-114.7 

55.2 

-115.3 

57.6 

—  115.6 

61.0 

-116.3 

63.7 

-117.2 

67.8 

-117.4 

71.3 

-117.3 

76.2 

-116.9 

80.7 

-116.3 

86.6 

-115.7 

91.5 

-111.  6 

100 

HBr 

B  =  H2S  (22)  (S.) 
Mix. 


-82 

0 

-83.5 

10.7 

-85 

18.2 

-86 

25.0 

-86.7 

31.0 

-87.0 

35.7 

-87.0 

39.8 

-87.0 

44.2 

-87.0 

49.0 

-87.5 

51.5 

B  =  H2S.— 

(' Continued ) 
t,° C  |  M  %  A 
Mix. 


-87.3 

55.0 

-87.2 

58.5 

-86.9 

64.4 

-86.2 

71.2 

-85.3 

82.4 

-83.  1 

100 

HI 

B  =  H2S  (22)  (S.) 
Mix. 


-82.0 

-87.0 

-89.0 

-90.8 

-90.7 

-89.0 

-87.0 

-83.0 

-46 


0 

11.3 

20.3 

28.4 
35.6 
41.0 
51.0 
56.0 

100 


IC1 

B  =  SbCl6 
v.  A  =  SbCL 

ICE 

B  =  CC14  (175)  (S.) 
M.  P.  of  A  =  27.16° 
kA  =  10.5 


so2 


t,  °c 

M  %  B 

A 

-75.1 

0 

-77.4 

5.5 

-81.5 

18.4 

A  - 

b  B 

-84. 5E 

28.5 

B 

-83.7 

33 

-76.4 

48.3 

-74.3 

53.4 

-69.5 

64.8 

-64.4 

77.3 

-57.4 

93.1 

-64. 1 

100 

td 

II 

0 

O 

to 

(251)  (S.) 

v.  Fig.  1 
P  =  750  mm 
B 


-78.61 

-78.643 

<-78.643 


No  liq. 
99.72* 
33.6 1 
<33.6 


Liq. 

-10.09  |  0 

*  %  in  gas,  pa  =  2. 1  mm. 
t  %  in  soln. 


B  =  TiCL  (281) 


B  =  SnCL  (38);  cf. 
(281)  (S.) 


t,  °C 

|  Wt.  %  B 

B 

-72.7 

5.4 

-63.0 

11.78 

-49.8 

26.29 

-44.8 

44.27 

-44.1 

55.24 

-43.8 

67.47 

-43.25 

82.41 

-40.6 

92.66 

-32.  7 

100 

Two  metastable  liq 

layers 


-57.5 

31.96 

-52.0 

86.16 

-46.3 

50.76 

-45.4 

75.76 

-44.9* 

(71) 

(71) 

*  Critical  soln.  temp. 


B  =  SnBr4  (38) ;  cf. 

(281)  (S.) 

B 


-53.05 

0 

.39 

-  5.0 

5 

.37 

+  5.45 

10 

.61 

16.3* 

21 

.67 

Two  liq.  layers 

—  17.8m 

11.88 

+  1.8m 

14.08 

16.3* 

21.67 

16.  55* 

94.07 

25.00 

26.09 

28.70 

91.65 

39.75 

40.63 

42.60 

85.54 

46.30 

52.83 

47.25 

80.31 

48.6f 

(71) 

(71) 

B 

18.80 

96 

.24 

24.90 

98 

.74 

29.45 

100 

*  Quadruple  point. 

t  Critical  soln.  temp. 

B  =  Snl4  (281) 

B  =  KI  (268)  (S.) 

V.  Fig.  2 

O 

O 

1  M 

%  B 

A 

-72.7 

1  0 

A  +  A14B 

—  73E 

1  0 

.336 

A 

14B 

-54.7 

1 

.785 

-37.3 

4 

.130 

(-23) 

7 

.00 

A14B  -f~  A4B 

—  28.4E|  8,48 


B  =  KI.— 

( Continued ) 
t,°  C  |  M  %  B 
A4B 


-19.2 

11.60 

-  2.5 

17.93 

+  0.26 

20 

A4B  +  B 

-1.8E 

21.5 

3 

+  75.3 

15.66 

84.2 

11.28 

88.1 

10* 

88.1 

1.72 

96.4 

0.58 

*  Two  liq.  layers  with 
following  composition: 


t,  °c 

Wt. 

Upper 

%  B 
Lower 

88 

2.7 

24.0 

86 

3.8 

22.5 

84 

4.5 

21.1 

82 

5.1 

19.8 

80 

6.8 

17.6 

78 

8.5 

15 

77.3 

12 

For  qualitative  data 
on  solubility  of  several 
salts  at  temperatures  up 
to  the  critical  tempera¬ 
ture,  v.  (82). 


h2s 


B  =  BF3 

00 

00 

02 

t,  °c 

M  %  A 

B 

-128.  6 

0 

-139 

11 

B  +  BA 

-148E 

22 

BA 

-142 

30 

-138 

40 

-137 

50 

BA  +  BA7 

-140E 

53 

ba7 

-126 

60 

-104 

80 

ba7 

+  A 

-  99U 

I 

87.5 

-  92.5 

90 

-  82 

100 

B  =  C02  (251)  (S.) 
v.  Fig.  3 
P  =  750  mm 


t,  °c  1 

M  %  B 

B 

-78.61 

No  liq. 

-82.06 

75.3*  in 

gas,  25.4 

in  soln. 

-82.06 

<25.4 

Liq. 

-62  |  0 
*  PA  =  184  mm. 


S205C12 

B  =  SO3HCI 
(232)  (S.) 

Wt. 


< 

°c 

% 

B 

(?) 

-37  to  -37.5 

0 

-36  to  -41 

1 

-37  to  -42 

5 

-38  to  -41 

9 

-39  to  -43 

18 

—  39  to  —45 

30 

-43  to  -47 

4S 

-47  to  -50 

63 

—  61  to  —66 

89 

-80  to  -81 

100 

SeOCl2  (27i)  (S.) 

t 

=  25°C 

S.  P. 

=  solid  phase 

%  = 

Wt.  %  in 

solution 

Solute 

% 

S.  P. 

(B) 

LiCl 

3.21 

B 

NaCl 

0.57 

B 

KC1 

2.89 

AB 

RbCl 

3.56 

AB 

CsCl 

3.83 

? 

CuCl2 

<0.10 

B 

AgCl 

<0.10 

B 

MgCl2 

4.96 

A3B 

(?) 

CaCl2 

6.11 

ASB 

(?) 

SrCl2 

5.17 

B 

BaCl2 

3 . 95 1 

B 

InCl2 

1.10 

B 

CdCl2 

0.15 

B 

HgCl2 

0.89 

B 

TiCL 

0.75 

A2B 

SnCL 

13.73 

a2b 

PbCl2 

<0.10 

B 

AsCL 

* 

SbCL 

38.64 

A2B 

CrCL 

<0.10 

B 

MnCL 

0.16 

(?) 

FeCL 

23.40 

A2B 

NiCL 

0.15 

B 

CoCl2 

0.17 

B 

*  Miscible  in 

all 

proportions. 

t  2.35  at  40°;  1.23  at 
55°;  0.71  at  70°, _ 

h2so4 

B  =  (NH4)2S04 

(58,  133)  (A.) 


t,  °C 

M  %  B 

A 

10.4 

0 

6.2 

1.69 

+  1.3 

3.47 

-  5.0 

5.39 

-16.3 

8.36 

-20.7 

9.41 

-26.7m 

10.48 

FREEZING  POINT— SOLUBILITY:  A  =  2-1  TO  11-1 
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B  =  (NH4)2S04.— 
( Continued ) 


t,  °c 

M  %  B 

A3B 

-20.7 

9.41 

-13.1 

10.10 

-  3.9 

11.48 

+  5.3 

12.36 

17.6 

14.33 

26.7 

16.21 

42.7 

20.67 

46.9 

23.12 

48.0 

25.00 

45.8 

27.88 

39.8 

30.41 

AB 

—  2.6m 

27.98 

+  4.8m 

28.60 

16.0m 

29.62 

22.0m 

30.41 

26.1m 

30.87 

32.9 

31.21 

39.4 

31.63 

53.5 

32.65 

79.8 

35.06 

97.4 

37.31 

M. 

c.  t. 

109.5 

39.13 

120.8 

40.67 

126.4 

42.47 

136.8 

45.18 

142.6 

47.60 

144.9 

48.08 

146.  9 

50.00 

144.1 

51.84 

141.7 

53.08 

137.2 

54.27 

AB 

2  (?) 

147.2 

55.05 

151.7 

55.43 

176.7 

57.18 

187.7 

57.98 

210.2 

59.78 

229.2 

61.64 

232.0 

62.38 

ABX 

269.2 

63.45 

281.5 

63.98 

318.0 

67.37 

B  =  HN03  (”3) 
(S.) 

t,  °C  |wt.  %  B* 
A 


+10 

0 

— 

2 

2 

3 

05 

— 

18 

2 

5 

38 

A5B  (?) 

— 

15 

1 

7 

83 

— 

0 

7 

10 

20 

+ 

2. 

3 

10 

80 

+ 

1. 

0 

13 

76 

— 

5 

1 

19 

70 

- 

19 

0 

29 

24 

40) 

39 

40 

B  =  HN03. — 

(Continued) 
t,  °C  |Wt.  %  B* 
A6B  (?) 

(-50)  |  48.84 

*  From  0-0.7%  FLO 
and  0.2-2%  HN0S04 
were  also  present. 

B  -  S03,  S02C12, 

Se02,  HNO3,  N02- 

ohso2,  hpo2,  H3- 
P03,  H3P04)  pocl, 

B203  (102,  103,  104, 
105,  106,  177,  178, 
179,  180)  (S.) 

M.  P.  of  A  =  10.44° 
k\  =  6.9 


B  =  PbS04 
(132)  (A.) 

1.23  M  %  B  is 
sol.  in  A  at  room 
temp,  but  1.27  M  % 
is  not  all  dissolved  at 
B.  P. 


B  = 

ZnS04 

(132)  (A.) 

i,  °C 

M  %  B 

1 

10.4 

0 

AXB 

28.4 

0.20 

40.1 

0.32 

46.4 

0.41 

B  (?) 

66.4 

0.41 

78.0 

0.45 

94.8 

0.52 

128.6 

0.67 

B  =  HgS04 
(132)  (A.) 

A 

10. 4  |  0 

B  (?) 


36.0 

77.0 

127.0 


0.023 

0.048 

0.094 


B  =  Hg2S04 

(132)  (A.) 

A 

10. 4  |  0 

AB 


20.0 

27.0 

34.9 

47.7 

56.8 
63.3 


0.68 

0.82 

1.02 

1.41 

1.77 

2.17 


Mixtures  >1.7  M 


%  decompose  on 
heating. 


B  =  CuS04 

(!32)  (A.) 

A 

10. 4  |  0 


(Continued) 
t,  °C  |  M  %  B 
B  (?) 


37.0 

0.10 

69.0 

0.18 

93.0 

0.28 

* 

0.52 

*  Not  soluble. 

B  =  Ag2S04 
(132)  (A.) 
A 


10.4 

6.1 

2.4 

1.5 
13.0 
29.9 
35.3 


A2B 


0 

1.99 

3.67 

5.69 

7.41 

10.17 

11.80 


AB(a)((3)i 


t, 

(a) 

40.2 

43.1 

50.4 


59.3 


65.3 


3C 


03) 


46.1 
51.7 

62.3 

65.3 

70.1 

78.6 

86.7 
96.0 

105.1 

112.8 

120.0 


M  % 
B 

12.38 

12.88 

13.63 
13.88 

14.64 
15.62 
16.76 
17.43 
18.71 
21.00 
23.96 

28.55 
33.74 

38.56 
44.69 


B(M 

c.  t.) 

t,  °C 

M  %  B 

138.9 

47.17 

165.3 

47.75 

187.2 

48 . 44 

197.3 

48.69 

*  (a)  form  is  stable 

below  66°,  05)  above  66°, 
with  transformation  at 
122,5°  to  A  +  B. 

B  =  FeS04 
(132)  (A.) 

A 


10.4 

30.2 

42.3 

48.6 

57.7 

63.8 


AXB 


0 

0.22 
0.31 
0.40 
0  51 
0.63 


Mixtures  >  0.5  M 
%  decompose  on 
heating. 


B  =  Fe2(S04)3 
(132)  (A.) 
<0.015  M  %  B 
dissolves  in  A  at 
B.  P. 


B  =  NiS04 
(I32)  (A.) 

0.25  M  %  B  is  sol. 
in  A  at  room  temp, 
but  0.29  M  %  is  not 
all  dissolved  at  B.  P. 
B  =  MgS04 
(132)  (A.) 
t,  °C  |  M  %  B 


B  =  Li2S04 
(133)  (A.) 
t,  °C  |  M  %  B 
A 

10.  3 


10.4 


0 


A3B 

25.7  0.18 

44.2  0.32 

66.0  0.62 

72.3  0.77 

82.8  1.07 

91.7  1.37 

*  1.53 

*  Not  soluble  at  It.  P. 

B  =  CaS04 
(132)  (A.) 


A 

55.3 

17.01 

10. 

4 

0 

70.9 

18.39 

9. 

1 

0.98 

82.7 

19.32 

7. 

2 

1.99 

91.2 

20.06 

4. 

7 

3.17 

M. 

c.  t. 

2. 

2 

4.00 

105.2 

22.11 

A3B  (a)(0) 

114.7 

23.92 

t, 

°C 

M  % 

125.4 

26.41 

(«)* 

(P) 

B 

135.8 

28.95 

3.4 

4.45 

144.5 

32.30 

10.1 

4.70 

152.4 

35.12 

13.5 

19 

.1 

4.84 

159.4 

38.33 

18.4 

5.19 

161.5 

40.76 

22.2 

28 

.4 

5.31 

168.5 

46.00 

28.4 

5.74 

ABx 

31.5 

36 

.9 

5.92 

186.5 

47.60 

39.7 

45 

.4 

6.63 

229.9 

48.10 

45.4 

51 

.3 

7.11 

256.0 

48.55 

49.4 

55 

.1 

7.59 

279.9 

49.85 

t 

60 

.3 

8.34 

289.0 

50.48 

t 

62 

.2 

8.66 

315.0 

51.60 

t 

t 

9.06 

*  Unstable  form. 

t  Not  soluble.  Mix¬ 
tures  >8  %  decompose 
on  heating. 

B  =  BaSOi 
(I32)  (A.) 
t,°C  |  M  %  B 
A 

10.4  0 

9.1  0.95 

6.6  2.12 

+2.8  3.50 

-3.2  5.46 

-7.3  6.70 

AB 

+5.7  6.70 

12.4  7.30 

20.0  8.09 

23.0  8.59 

8.62* 

*  Not  soluble.  Mix¬ 
tures  >7  M%  decompose 
on  heating. 


8.0 

+2.0 

-3.6 

1 

+3.0 

6.5 

9.7 

12.9 
13.1 

13.3 
13.0 

1 

17.9 

32.6 

36.7 

44.3 

48.9 


A7B 


a2b 


0 

0.81 

2.85 

4.63 

6.42 

7.63 
8.75 

11.24 

12.33 

12.50 

13.50 
S 

13.64 

14.91 

15.31 

16.23 

16.58 


AB 


B  =  Na2S04 

(58,  133,  191)  (A.) 

A 


10.4 

0 

4.3 

1.92 

A7B2 

10.8 

3.69 

21.2 

4.79 

36.8 

7.04 

45.4 

8.91 

55.0 

12.63 

57.4 

15.11 

A,B  (a)(0) 


t, 

°C 

M 

% 

(a) 

* 

(P) 

B 

62 

9 

71 

5 

16 

29 

70 

4 

78 

6 

17 

48 

79 

7 

88 

5 

19 

21 

87 

0 

95 

7 

20 

95 

93 

6 

102 

1 

23 

14 

t,°c  I  M  %  B 
AB  (M.  c.  t.) 
112.5  I  25  36 


B  =  Na2S04. — 


(Continued) 


t,  °C 

I  M  %  B 

AB  (M.  c.  t.) 

122.3 

26.37 

136 . 5 

28.90 

148.2 

30.43 

159.0 

33.99 

170.0 

37.27 

180.7 

43.41 

185.5 

48.25 

186.0 

50.00 

185.8 

50.23 

AB* 

190.9 

50.97 

194.3 

51.37 

223.3 

53.96 

254.2 

56.72 

274.5 

58.83 

*  Unstable  form. 

B  = 

k2so4 

(58,  133)  (A.) 

10.4 

0 

7.2 

1.0 

+  3.4 

2.37 

-  3.2 

4.23 

-  7.9 

5.51 

A3B 

-  0.8 

6.87 

+  15.4 

8.34 

36.5 

10.40 

59.1 

13.53 

77.1 

17.21 

83.3 

19.03 

89.2 

21.80 

91.5 

24.05 

91.  6 

25.00 

89.0 

28.27 

AB  (M.  c.  t.) 

105.4 

29.29 

122.1 

30.93 

136.7 

32.49 

162.0 

35.97 

178.3 

39.22 

200.2 

43.31 

210.0 

46.77 

215.7 

48.62 

218.  6 

50.00 

214.1 

51.70 

212.4 

53.20 

ABX 

219.8 

53.58 

235.8 

54.72 

237.5 

55.24 

ABy 

264.3 

55.71 

296.8 

56.59 

300.0 

58.47 

NO 


B  =  N02  (272)  (S.) 

wt.  % 

t,  °C  B 
AB 

(-103)*  60.53 

-104.5  61.3 

-108.5  63.6 
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INTERNATIONAL  CRITICAL  TABLES 


NO  .—(Cont’d) 

B  =  NO  i.— (Cont’d) 


Wt.  % 

t,  °C  B 
AB  +  B2 
-112. 5E|  65.4 
B2 


-  73.0 
-37.7 

-  31.7 

-  18.0 
-  10.0 


71.0 

80.0 

82.9 
91.2 

99.9 


*  At  ca.  103°  and  P  *» 
42  atm.  two  liq.  layers 
form. 


no2 

B  =  N2O3 
(212)  (S.) 

M.P.  ofA=  -10.14° 
k\  =  3.9 


n2o3 

B  =  N2O4  (27)  (S.) 
t,  °C  |wt.  %  A 

B 


-  11.5 

0 

-  15.6 

10.9 

-  20.5 

20.2 

-  26 

30.4 

-  34 

42.9 

-  41.5 

51.9 

-  50 

59.7 

-  75 

73.4 

-  92 

80.1 

B  -1 

-  A 

-107E 

86.3 

A 

-100 

97 

n204 

B  = 

HNOs 

(40,  192)  (S.) 

t,  °C 

Wt.  % 

'l 

-10.2 

0 

-11.8 

3* 

-11.8 

52* 

-21.4 

60 

-32 

62 

A  -(-  AB2 
—  48.5UI  66 


AB2 

-58.5  |  70 

AB2  B 


— 73E 

82 

B 

-70.0 

85 

-58.5 

90.6 

-42.0 

100 

*  Two  liquid  phases 
with  following  composi¬ 
tion: 


t,  °C  I  Wt.  %  B 


-11 

52 

3 

-  5 

4.20 

-  0  8 

50 

+  0 

5  20 

B  =  HN03.- 

(' Continued ) 


t,  °C 

Wt. 

%  B 

15 

45 

19.5 

7.15 

20 

44.3 

35 

37.5 

40 

10 

50 

30 

55 

20 

(56) 

22 

.5 

B  = 

CCL 

( 

1  90 

)  (S.) 

Wt.  % 

+  °c 

*8* 

°C 

A 

Mix. 

-23.  5 

23.  5 

0 

-31.5 

- 

36.5 

1.8 

-38.5 

43.5 

4 

—  49E 

49E 

8.15* 

-43.5 

49 

15 

-34.5 

49 

29.5 

-20.5 

49 

60 

-17 

31 

70 

-14 

22 

77.5 

-11 

- 

13 

90 

-10.2 

- 

10.2 

100 

*  Wt. 

%  A  = 

62  %  in 

mixed  crystal  at  E. 

nh3 

B 

=  NH4N03 

( 

141 

)  (S.) 

t,  °C 

M 

%  B 

A 

T 

00 

0 

0 

A  -f-  A3B 

( —  80)E 

(1) 

a3b 

-60 

6.25 

-44 

5 

13.9 

A3B  -f-  B 

( — 40)E 

(30) 

B 

-30 

0 

32.3 

-10 

5 

36.9 

0 

38.3 

+  33 

3 

45.9 

35 

9 

47.0 

68 

8 

53.8 

94 

0 

67.3 

109 

8 

74.2 

168 

100 

B 

— 

nh4f 

( 

131 

)  (S.) 

B  is 

practically 

insol.  in  liq.  A. 

B 

=  NH4CI 

( 

131 

)  (S.) 

t,  °C 

M  %  A 

B 

31 

.0 

71.5 

9 

.1 

72.3 

B  -)-  BA3 
(9)E  |  (73) 


BAs 


10 

74 

10.7 

75 

+  3.2 

81 

9 

-10 

87 

9 

-19.6 

91 

3 

B  =  NH4CI. — 

(Continued) 


t,  °C 

M  %  A 

BAs 

-35.0 

95.5 

-67.4 

98.8 

BA3 

+  A 

(  — 75)E 

(99) 

1 

\ 

-74.8 

100 

B  = 

NH4Br 

(131 

)  (S.) 

B 

87 

68.6 

32.6 

70.7 

9.2 

71.8 

B  +  BA3 

(9)E 

(72) 

BAs 

9.7 

72.2 

11.7 

73.1 

13.  7 

75.0 

+  0.4 

81.3 

-23.1 

85.9 

-57.4 

89.5 

BAs 

+  A 

( —  77)E 

(91) 

A 

-76.7 

92.9 

-76.0 

95.6 

-74.8 

100 

B  =  NH4Br 


(23)  (S.) 

V. 

Fig.  4 

M  % 

t,  °C 

A 

p 

1  mm 

AB 

25 

71.0 

1590 

20 

71.4 

1350 

15 

71.8 

1132 

10 

72.2 

942 

+  5m 

72.5 

780 

0m 

72.8 

635 

—  5m 

73.2 

512 

-10m 

73.4 

405 

AB  +  A3B 


6 . 5E 

72.45 

A3B 

815 

6.9 

72.6 

7.3 

73.0 

7.7 

73.3 

8.0 

73.7 

8.4 

74.4 

8.6 

74.7 

8.7 

75.0 

1140 

8.5 

75.9 

8.1 

76.5 

7.6 

77.2 

AB 

+  A3B 

-21 

162 

-18 

185 

-15 

227 

-10 

313 

-  5 

427 

0 

577 

+  3 

688 

5 

770 

B  =  NH4I 

(131)  (S.) 
t,  °C  I  M  %  A 


B 


57 

+22.6 

-  7 


66.8 

69.8 

72.4 


B  +  BA3 
(  — 12)E  |  (72.5) 

BA3 

—  11.5 


-  8.9 

-  8.0 

-  9.1 
BA- 

— 10.9E| 

BA4 

-  9.2 

-  6.1 

-16.0 
-46.2 
-79.5 
BA4  - 
( — 81)E  | 

A 

-78.6 

-74.8 


73.2 

74.3 
75 
75.9 

BA4 

77.0 


77.9 

80 

84.0 

88.8 

92.8 

A 

(93) 

95.4 

100 


B  =  NH4CNS 

(41,  77)  (S.) 

Wt.  %  A 


t,  °C 

14.8 

49.8 

2-8, 

77 
+56 
-13.8  . 


B 


0 

16.67 

23.13 

9.8 

13.22 

22.50 


B  +  BA 


—  20E 

—  (16)m 
-24.3 
-34.8 


BA 


BA  +  BA 


23.94 

18.09 

25.61 

29.13 


—  (43)E 

(30) 

BAs 

-38.8 

36.38 

-(38) 

40.17 

-44 

45.40 

BA3  -f-  BAe 

—  (81)E 

56.50 

BAs 

-(76) 

57.31 

BAs  +  B2A13  (?) 

—  (81)E 

1  (58) 

B2A 

13  (?) 

-79.8 

59.26 

B2A13  (?)  +  BA7  (? 

-84. 7E 

60.73 

BA 

7  (?) 

-(84) 

61.03 

BA7(  ?)  +  BAS 

-87. 2E 

(63) 

BAS 

-  (87) 

64.16 

-90.8 

66.40 

B  =  NH4CNS. — 

(Continued) 
t,  °C  |  Wt.  %  A 
BA8  +  A 
-  (96)E  |  (67) 


-85.7 

-81.3 

-78.7 

-77 

-76.2 


71.00 

76.18 

83.18 
90.01 

100 


B  =  NaOH 

(206)  (S.) 

4  mg  NaOH  dis¬ 
solves  in  1000  g  NH3 
at  ca.  —  40°C.  For 
qualitative  data  on 
solubility  of  several 
salts  at  tempera¬ 
tures  up  to  the  criti¬ 
cal  temperature,  v. 
(82). 


n2h4 

Hydrazine 
For  behavior  to¬ 
wards  aqueous  solu- 


tions  of  various  in¬ 
organic  compounds, 
V.  (269). 

nh4no3 

B  =  (NH4)2S04 

(i  99 

)  (A.) 

t,  °c 

M  %  B 

Mix  (A  +  B) 

169.4 

0 

171.5 

0.56 

173.6 

1.28 

177.7 

2.84 

180.6 

5.12 

180.8 

7.36 

180.8 

8.90 

B  =  Pb(N03)2 

(36)  (A.) 

1 

1 

158.0 

0 

150.5 

4.77 

144.0 

6.82 

136.5 

9.09 

A  H 

b  (?) 

131. 5E* 

10.77 

(?) 

142.0 

12.11 

164.0 

15.60 

180.0 

16.98 

202.0 

19.68 

226.0 

23.05 

*  E  between  9-17  M 

%  B. 

B  = 


TINOs  (37) 
v,  Fig.  5 


B  =  AgNOs  (2  76) 

t,  °C  I  M  %  A 
B(«) 

167. 8  0 

142  I  10 

B(«)  +  B(/3) 
125  |  16.5 

B(/3) 

120  |  20 

B03)  +  AB 
101E  |  30 

AB 

108 


109 


109 

128 

140 


40 

50 


AB  +  A  03) 


AGS) 


52 

60 

70 


A(«)  +  AGS) 

159  |  76 

A  (a) 

160  80 

190  90 

209  100 

Solid  state 

BOS)  B(7) 

85  I  0-50 

B(t)  B(5) 

35  I  0-50 


B  =  LiNOs 

(198)  (A.) 
t,°  C  |  M  %  B 


169.5 
153.9 

135.6 
121.1 
108.1 


0 

5.74 

11.40 

16.98 

22.47 


A  +  B 

97. 0E  I  27.87 


B 


110.0 

137.0 

155.5 

265.0 


33.19 

43.59 

48.67 

100.00 


B  =  NaCl* 
(196)  (A.) 
(?) 

169.  5 

157.9 
146.4 
129.7 

NH4NO3 
123. 6E| 
NH4CI 

129.9 
137.1 


0 

2.70 

5.39 

9.33 

+  NH4CI 
10.61 


13.19 
15.72 

NaCl 

153.6  I  18.80 
172.2  j  20.67 

*  Reciprocal  salt  mix- 
tures. 


FREEZING  POINT— SOLUBILITY:  A  =  11-1  TO  12-6 


45 


B  =  NaN03 

(68)  (A.) 


0 

0 

M  %  B 

A 

196.6 

0 

156.5 

4.77 

144.2 

9.57 

132.0 

14.40 

124.3 

17.78 

A  +  B 


120 

8E* 

] 

19 

5 

73 

124 

8 

21 

19 

129 

1 

22 

64 

147 

0 

29 

00 

174 

2 

38 

85 

*  E  between  14.4—40 
M  %  B. 


B  =  KClf 
(200)  (A.) 
A 


169.  6 

0 

162.7 

2.50 

155.9 

4.73 

146.6 

8.52 

nh4no3 

+  KNO 

Mix. 

138.8 

11.18 

137.0 

13.14 

NH4C1 

140.0 

13.97 

152.2 

15.00 

168.0 

16.00 

Mixtures  of  12-15 
M  %  gives  E  at  ca. 
137.5°. 


B  =  K2SO.1t 
(!99)  (A.) 
Mix.  (NH4NO3  + 
(NH4)2S04) 


169.  5 

0 

171.7 

1 

70 

173.4 

1 

92 

175.3 

4 

59 

176.2 

5 

83 

B  = 

KNOs 

(199,  200)  (A.) 

A 

169.  5 

0 

166.0 

3.18 

162.8 

6.43 

159.5 

8.73 

A  +  Mix.  (A  +  B) 

157. 2E 

11.07 

Mix.  (A  +  B) 

160.1 

13.08 

165.9 

14.96 

171.8 

17.28 

t  Reciprocal  salt  mix¬ 


tures. 


NH4C1 

B  =  NH4Br 

(213)  (A.) 
M.  c.  t. 


+1 2, 

M  % 

°C* 

°c* 

Mix. 

B 

520 1 

520f 

0 

517 

518 

15 

514 

515 

25 

511 

512 

35 

518 

521 

50 

536 

537 

85 

542 

542 

100 

*  fM' “beginning,  (mj 
=  end,  of  fusion, 
t  In  closed  tubes. 


B  =  NH4NO3 

(196,  198,  200)  (A.) 


i,  °C 

M  %  A 

B 

169.  5 

0 

164.9 

2.80 

161.5 

4.42 

155.2 

8.70 

150.2 

11.65 

146.0 

14.25 

143.2 

15.60 

B  +  A 

140. 9E 

1 

17.08 

146.5 

IS. 27 

155.6 

19.58 

170.6 

20.0 

Mixtures  with 
15.6-20  M  %  A  give 
E  near  141°. 


B  =  SbCL 

(130)  (A.) 
M.  c.  t. 
B(«) 


73. 

4 

0 

71 

3 

2 

1 

69 

7 

4 

4 

67 

5m 

7 

5 

66 

5m 

8 

2 

B(/3) 

68 

2 

7 

3 

68 

0 

7 

5 

66 

6 

8 

9 

65 

7 

9 

9 

B(y) 

64 

4 

12 

5 

63 

1 

14 

1 

59 

5 

18 

1 

I 

IA 

70 

0 

19 

8 

89 

2 

22 

9 

104 

1 

25 

5 

123 

1 

31 

3 

134 

8 

34 

7 

139 

7 

36 

2 

B  =  SbCL.— 

( Continued ) 
t,  °C  |  M  %  A 

B2A3 


157.4 

37.2 

217.8 

42.2 

253.5 

47.4 

284.3 

55.3 

290.5 

58.9 

291.0 

60.0 

289.5 

61.7 

4 

289.5 

63.5 

296.8 

64.6 

318.0 

68.7 

338.0 

72.2 

392.0 

81.3 

418.0 

85.9 

B  =  ZnCl2  (101) 

v.  Fig.  6 

B  =  CdCL  (ioi) 
v.  Fig.  7 


B  =  HgCl2 
(30)  (A.) 

B 


265. 

0 

0 

263 

8 

0.90 

263 

3 

1.25 

262 

9 

1.69 

=  35.0(0.06) 

B  =  CuCl  (ioi) 

v.  Fig.  8 


B  =  FeCL  (101) 
v.  Fig.  9 


B  = 

A1CL 

(130)  (A.) 

M. 

c.  t. 

B 

190.2 

0 

BXA 

192.5 

0.2* 

192.5 

20.5 

186.6 

23.8 

171.8 

28.5 

157.9 

31.9 

BA 

173.4 

33.2 

229.4 

36.9 

239.7 

38.2 

274.1 

43.5 

301.2 

49.1 

304.0 

50.0 

287.2 

53.1 

266  1 

56.8 

257.1 

58.4 

4 

284.3 

61.0 

357.0 

65.0 

*  Two  liquid  layers 

from  0.2  to  20.5. 

B  =  Li  Cl  (I®1) 

v.  Fig.  10 


B  =  NaCl  (213)  (A.) 
M.  c.  t. 

t,  °C  |  M  %  B 
A 

520  |  0 

A  +  (?) 
520E  |  (?) 


B  =  KC1  (213)  (A.) 


M.  c.  t. 


^MI> 

M  % 

°C* 

°c* 

Ylix. 

B 

520 

620 

0 

552 

556 

5 

561 

570 

10 

571 

576 

15 

576 

590 

20 

592 

610 

25 

602 

643 

30 

*  (Mi  =  beginning,  tMi 
=  end,  of  melting. 


NH4Br 

B  =  HgBr2  (98)  (A.) 


t,  °C 

I 

M  %  A 

3 

235.0 

0 

232.7 

2.38 

230.6 

4.42 

228.1 

6.71 

/cB  =  34.3(0.18). 

B  =  AlBr3  (13°)  (A.) 

M. 

c.  t. 

B 

97. 1 

0 

BxA 

98.0 

0.5* 

98.0 

20.8 

94 . 8m 

24.0 

B3A 

96.6 

22.8 

97.5 

23.8 

97.  8 

25.0 

92.7 

27.3 

B2A 

98.1 

27.3 

99.9 

28.2 

103.2 

31.0 

104.0 

32.9 

104.  2 

33.3 

103.6 

33.5 

BA 

143.8 

36.3 

166.1 

38.5 

197.2 

43.0 

214.0 

46.1 

230.5 

49.5 

232.0 

50.0 

229.8 

50.7 

213.6 

53.4 

207.5 

54.7 

4 

360 

I  57.1 

*  Two  liquid  layers 
from  0.5  to  20.8. 


B  =  KBr  (214)  (A.) 
M.  c.  t. 


Li,, 

M  % 

°C* 

°c* 

Mix. 

B 

642 

642 

0 

560 

566 

5 

575 

587 

10 

*  (Ml 

=  temp.  of 

beginning  of  fusion;  <M2 
=  temp.  of  complete 
fusion 


p206 

B  =  PbO  (is,  140) 

t,° c  I 

M  %  B 

ab2 

824 

66.7 

AB2  +  A2B5 

816E 

67 

A2B3 

920 

70 

A2B5 

+  AB3 

940UE 

71.4 

ab3 

1014 

75 

AB3  +  AB4 

970E 

77.5 

AB4 

980 

80 

895 

85 

AB4  4~  AB8 

840E 

86.5 

AB8 

860 

88.9 

ABs  4~  B 

820E 

93 

B 

890 

100 

H3PO3 

B  =  H3P04 

(216)  (S.) 

1 

Y 

73.  6 

0 

65.8 

9.1 

53.7 

21.5 

42.4 

31.5 

23.8 

43.7 

+  12.7 

50.0 

A  - 

f-  B 

-13. 0E 

61.0 

] 

3 

-10.5 

62.5 

+  1.5 

68.8 

21.0 

81.8 

30.3 

91.5 

35.0 

100 

POCl-j 

B  =  CLO,  IC1,  ICL, 
S03,  SCI*,  S2CI2, 
S2Br2,  N206,  PCL, 
PCL,  PBrs,  PBr6, 
AsF3,  AsCL,  AsBr3, 
SbCL,  SbBr3,  BiCL, 


BiBr3,  CC14,  SiCL, 
SiBr4,  SnCL,  Os04 

(1  74,  175,  176,  181, 

267)  (S.) 

M.  P.  of  A  =  1.25° 
fcA  =  7.1 


PBr3 

B  =  AlBr3 

(117)  (A.) 

t,  °C 

M  %  A 

B(«) 

93.0 

0 

91.8 

1 

.41 

89.5 

4 

.04 

88.1 

5 

.57 

fcB  =  22.5  (0.22) 

B(«)  +  B(0) 

70.2 

(?) 

B(«)  (130) 

97.1 

0 

91.3 

7 

.3 

84.1 

14 

.4 

76.6 

22 

.4 

B  (0)  (130) 

67.3 

31 

.5 

53.6 

44 

.0 

45.4 

49 

.1 

Pis 

B  =  Asia  (i20) 

t,  °C 

M  %  A 

Mixi 

141.5 

0 

0 

137 

(2) 

10 

132 

(4) 

20 

124 

(7) 

30 

117 

(9) 

40 

108 

(ID 

50 

98 

(13) 

60 

87 

(15) 

70 

74 

(17) 

80 

Mixi 

+  Mix2 

( 

17 

82 

73. 5U  < 

76 

82 

Mix2 

68 

(82) 

90 

61 

100 

100 

B  = 

Sbl3  (120) 

t,  °C 

|  M 
B 

%  A 

170 

0 

163 

10 

138 

40 

108 

65 

B  +  A 

52E 

91 

4 

58 

95 

61 

100 

46 


INTERNATIONAL  CRITICAL  TABLES 


AS2O3 
B  =  SbCl3* 
(29)  (A.) 


t,  °c 

M  %  A 

B  (?  Mix.) 

72.0 

0 

70.9 

0.89 

70.1 

1.61 

69.7 

3.32 

*  Reciprocal  salt  mix¬ 
tures. 


AS2O5 

B  =  PbO  (15) 
t,  °C  |  M  %  B 
AB2 

802  |  66.7 

AB2  +  AB3 


792E 

67.5 

ab3 

905 

70 

1042 

75 

937 

80 

AB3  -|-  ABi 

834U 

83 

AB4  +  ABg 

815E 

83.5 

ab8 

830 

85 

862 

88.9 

835 

92.5 

AB8  “f-  B 

804E 

95 

B 

890 

100 

B  =  Na3AsO<  (13) 
v.  Fig.  11 


B  =  KjAsO*  (13) 
v.  Fig.  12 

AsC13 

B  =  AsBr3 
(86,  254)  (A.) 

t,° C  |  M  %  A 
Mix.  (?) 


30.  3 

0 

28.8 

1 

79 

27.3 

4 

07 

25.7 

6 

04 

B  = 

SbCl 

(254)  (A.) 
Mix.  (?) 


73.2 

71.2 

69.8 

67.3 

0 

3.06 

5.50 

9.96 

AsBr3 

B  = 

AsL 

(86,  266)  (A.) 

t,  °C 

M  %  B 

Mix.  (?) 

31.0 

0 

30.2 

1.20 

29.4 

2.41 

27.3 

5.99 

B  =  SbCl3* 


(86,  254, 

266)  (A.) 

t,  °c 

M  %  B 

A  (?  Mix.) 

31.0 

0 

30.3 

2.48 

29.7 

5.08 

29.4 

6.60 

B  (?  Mix.) 

67.7 

95.35 

70.3 

97.58 

71.7 

98.75 

73.2 

100 

B  =  SbBr3  (206)  (A.) 
t,  °C  |  M  %  B 
Mix. 


31 

0 

0 

36 

(20) 

10 

44.5 

(36) 

20 

50.5 

(50) 

30 

59.0 

(61) 

40 

65 

(70) 

50 

70.5 

(77) 

60 

75.5 

(83) 

70 

81 

(89) 

80 

86 

(97) 

90 

90 

100 

100 

B  =  Sbl3* 
(266)  (A.) 
t,  °C  |  M  %  B 


A  (?  Mix.) 


31.0 

0 

30.8 

1 

40 

30.7 

4 

23 

31.1 

7 

05 

B  = 

SnBr 

(254)  (A.) 
A 


31.0 

30.4 

29.8 

28.9 


0 

1.00 

1.95 

3.53 


kA  =  19.4  (0.12). 


B  =  Snl4*  (86>  266) 
(A.) 


A  (?  Mix.) 


31.0 

0 

29.6 

1.08 

28.3 

2.12 

26.1 

4.18 

B  =FeCl3*  (266)(A.) 


A  (?  Mix.) 


31.0 

30.8 

0 

0.25 

B  =  AlBr3  (118) 

t,  °C 

M  %  A 

B 

97.4 

0 

87.4 

10 

77.6 

20 

37.9  . 

70 

B  +  A 

28. 0E 

85 

*  Reciprocal  salt  mix- 
tures. 


B  =  AlBr3.- 

( Continued ) 


t,  °C 

M  %  A. 

I 

L 

29.4 

90 

32.0 

100 

Asl3 

B  =  SbCl3* 


(29,  254)  (A.) 
B  (?  Mix.) 


73.2 

70.3 

66.3 
64.5 


0 

1.05 

2.66 

3.44 


B  =  SbBr3* 

(86,  254)  (A.) 
B  (?  Mix.) 


94.2 

0 

92.6 

1 

54 

89.7 

4 

71 

88.3 

6 

CO 

B  = 

Sbl3 

(120,  208,  259) 

t,  °C|  M  %  A 
Mix. 


170 

0 

0 

160 

(8) 

10 

152 

(16) 

20 

146 

(24) 

30 

140 

(36) 

40 

137 

50 

136 

60 

135 

70 

136 

80 

138 

90 

140.7 

100 

100 

*  Reciprocal  salt  mix¬ 
tures. 


AS2S3 


B  =  PbS  (265) 

t,  °C 

M  %  B 

A 

540 

0 

495 

10 

440 

20 

A  +  Mix. 


422E 

50 

23 

Mix. 

490 

54 

30 

545 

60 

40 

570 

63 

50 

580 

64 

60 

ab2 

+  B 

580U 

65 

] 

3 

745 

70 

925 

80 

1030 

90 

1109 

100 

B  =  T12S  (59) 

t,  °c 

M  %  A 

] 

3 

448.  5 

0 

401 

10 

335 

20 

B  +  BA3 

295U 

25 

B  =  T12S. — (Cont’d) 


t,  °C 

|  M  %  A 

ba3 

+  BA2  (?) 

(?) 

|  (?) 

ba2 

278 

I  33.4 

BA2  +  B2A3 
200E  |  36 

B2A3 

317  |  40 

B2A3  -f-  BA 


215E 

46 

BA 

300 

50 

269 

52 

B  =  Ag2S  (123) 

B  (a) 

842 

0 

610 

10 

B(a)  -j-  B3A 

469E 

17 

B3A 

480 

20 

490 

25 

475 

30 

BaA  +  BA 

399E 

40 

BA 

417 

50 

413 

60 

408 

70 

403 

80 

Solid  state 

B(a)  +  B(|8) 

179 

0-25 

As2Se3 

B  =  Ag2Se 
(195)  (A.) 
B 


880 

0 

B  -f-  A4B3 

365E 

33.3 

A4B3 

(?) 

57.1 

SbaOa 

B  =  Sb2S3  (208) 

cr-s 

O 

O 

_ 

M  %  B 
V 

656 

0 

620 

10 

595 

20 

580 

30 

555 

40 

530 

50 

A  -j-  AB5 

488E 

66.5 

ab6 

513 

75 

ab6 

+  B 

522U 

80 

B 

543 

90 

648 

100 

SbF5 

B  =  SbCL  (218) 
v.  Fig.  13 


SbCl3 


B  = 

SbCL 

(21,  163)  (A.) 

t,  °G 

M  %  A 

3 

2.8 

0 

1.7 

2.17 

1.4 

2.80 

1.1 

3.35 

1.0 

3.57 

A 

11.5 

5.54 

13.5 

5.55 

B 

4.0 

0 

2.5 

4  0 

A 

24.0 

10.4 

39.0 

17.4 

48.5 

27.5 

54.0 

39.8 

59.0 

55.3 

62.5 

71.7 

65.0 

80.1 

70.0 

93.5 

73.0 

100 

B  =  SbBrs 

(34) 

Mix, 

t,  °C 

M  %  A 

93 

0 

0 

75 

6 

10 

63 

13 

20 

Mix 

-|-  Mix2 

54E 

30 

30 

Mix2 

56 

58 

40 

57 

67 

50 

59.5 

78 

60 

62 

85 

70 

65 

91 

80 

69 

96 

90 

73 

100 

100 

B  = 

Sbl3  (34) 

t,  °C 

|  M 

%  A 

B 

165 

0 

145 

10 

130 

20 

116 

30 

103 

40 

90 

50 

77 

60 

62 

70 

B  +  A 

41E 

82 

1 

50 

90 

73 

100 

B 

BiCl 

3 

(254)  (A.) 

t,  °C 

M  %  B 

Mix. 

73.2 

0 

74.7 

0.81 

75.4 

1 

.18 

77.7 

2 

.00 

B  = 

SnCl2 

(130)  (A.) 

M. 

c.  t. 

t,  °c 

M  %  B 

1 

73.4 

0 

AxB 

74.9 

0.10 

169.0 

0.71 

174.9 

0.85 

243.1 

1.4* 

243.1 

91.2 

242.1 

91.7 

240.7 

92.7 

B 

241.3 

94 . 7 

244  5 

97.9 

246.  8 

100 

*  Two  liq.  layers  from 
1.4  to  91.2. 


B  =  SnCU 

(130,  254)  (A.) 

M.  c.  t. 

A 


73.4 

0 

70.9 

4.6 

69.4 

6.2 

67.7 

13.5 

67.0 

17.8 

66.8 

19.1 

66.5 

23.9 

66.3 

35.8* 

+  66.3 

73.5 

-30.5 

99.7 

B 

-30.5 

99.7 

-30.2 

100 

*  Two  liq.  layers  from 
35.8  to  73.5. 

B  =  SnBr4f 

(254)  (A.) 


t,  °C 

M  %  A 

B  (?  Mix.) 

29.9 

0 

27.5 

1.65 

25.6 

3.25 

B  =  SnLt  (29)  (A.) 


t,  °C 

M  %  B 

A  (?  Mix.) 

72.0 

0 

70.6 

0.49 

69.1 

1.12 

t  Reciprocal  salt  mix- 

tures. 

B  =  HgCl2  (i  30)  (A.) 

M. 

c.  t. 

1 

73.4 

0 

72.6 

2.0 

71.9 

3.3 

8 

85.4 

5.2 

101.7 

6.5 

126.3 

9.8 

142.1 

13.4 

183.5 

25  + 

FREEZING  POINT— SOLUBILITY :  A  =  13-1  TO  15-1 


47 


B  =  HgCl2. — 

(Continued) 


t,  °c 

M  %  B 
B 

218.8 

44.3 

234.5 

58.4 

246.4 

69.6 

257.1 

79.6 

264.2 

86.1 

B  =  HgBr2 
(130)  (A.) 

0.42  M  %  B  is  sol. 
in  A  at  74°;  0.61  M 
%  at  235°;  <  2.0  M 
|  %  at  300°, _ 

B  =  CuCl 
(13°)  (A.) 

<  0.3  M  %  B  dis¬ 
solves  in  A  at  300°. 


B  =  AgCl  (130)  (A.) 

<  0.2  M  %  B  sol. 
in  A  at  300°. 

B  =  A1CL  (130)  (A.) 
M.  c.  t. 


t,  °C 

1 

M  %  A 

3 

190.  2 

0 

190.0 

3.6 

188.6 

17.1 

181.6 

32.2 

173.6 

41.4 

160.7 

52.2 

147.6 

59.5 

137.3 

64.2 

106.1 

77.0 

83.0 

84.8 

l 

V 

69.9 

92.5 

71.1 

95.9 

73.4 

100 

B  = 

B3.CI2 

(13°)  (A.) 

<  0.4  M  %  B  sol. 


in  A  at  300°. 


B 

=  LiCl 

(130)  (A.) 

<  0.6 

M  %  B  is 

sol.  in  A  at  300°. 

B 

=  NaCl  (130)  (A.) 

B  is 

practically 

insol.  in 

A  up  to 

300°C. 

B 

=  KC1 

(13°)  (A.) 

M. 

c.  t. 

t,  °C 

M  %  B 

A  (a) 

73.4 

0 

72.4 

0.74 

71.8 

1.6 

69.8 

4.4 

68.9 

5.5 

68.3 

6.4 

AOS) 

67.4 

8.7 

64.6 

11.8 

3  =  KC1. 

— ( Cont’d ) 

B  = 

AuCl3 

t,  °C 

M  %  B 

(163)  (A.) 

A(/S) 

t,  °C 

M  %  B 

62.0 

15.0 

Ji 

L 

59.2 

18.0 

2. 

B 

0 

A(t) 

2. 

5 

0.35 

60.3 

19.0 

2* 

0.70 

58.0 

22.2 

*  Not  dissolved  at  2°. 

57.0 

23.8 

AB 

SbBr3 

69.8 

28.0 

B 

=  Sbl3 

(34) 

79.7 

29.5 

t,  °C 

M  %  A 

94.8 

32.6 

Mixi 

109.4 

36.2 

165 

0 

0 

113.3 

37.9 

157 

7 

10 

A2B 

a(?) 

148 

15 

20 

118.3 

39.2 

138 

24 

30 

162.5 

41.0 

127 

33 

40 

250.5 

46.8 

117 

41 

50 

277.1 

48.8 

105 

50 

60 

320.0 

54.7 

96 

59 

70 

B 

88 

71 

80 

360.0 

58.5 

Mixi 

+  Mix2 

433.5 

61.7 

84E 

85 

85 

533 . 0 

68.7 

Mix2 

86 

96 

90 

B  = 

KBr* 

93 

100 

100 

(2^)  (A.) 

A  (?  Mix.) 

B  = 

BiBr3 

73.2 

0 

(254)  (A.) 

71.8 

1.12 

t,  °< 

~1 

M  %  B 

71.0 

1.68 

Mix. 

69.9 

2.95 

94.  2 

0 

93. 

6 

0.78 

SbCl5 

93. 

1 

1.37 

B  =  IC1,  IC13, 

92. 

6 

2.00 

SbCL,  Sbl3, 

CC14,  InCL,  SnCL, 

B  = 

SnBr4 

SnBr4,  Snl4, 

(254)  (A.) 

Cr03,  Cr(OCl)2 

A 

(30,  163)  (S.) 

94.2 

0 

M.  P.  of  A  =  2.9° 

93. 

5 

1.15 

fcA  = 

18.5 

91. 

9 

3.75 

90. 

7 

5.76 

B  = 

SnCL 

1 

3 

(103)  (A.) 

28. 

0 

94.13 

t,  °C 

M  %  B 

28. 

0 

95.31 

j! 

28. 

1 

96.75 

2.8 

0 

28. 

9 

98.56 

1.8 

1.56 

29.9 

100 

1.4 

2.15 

1.0 

2.90 

B  = 

HgBr2 

fcA  =  18.2  (0.1). 

(98)  (A.) 

t,  ° 

G 

1V1  %  A 

B  = 

SnBr4* 

1 

3 

(163)  (A.) 

235.0 

0 

A  (?  Mix.) 

233 

.8 

1.23 

2.  9 

0 

232 

.0 

3.07 

+  1.4 

0.51 

230 

.2 

4.88 

-0.4 

1.10 

229 

.0 

6.13 

B  = 

kB 

=  33.6  (0.18). 

SIII4 

(163)  (A.) 

B  = 

AlBrs 

(118) 

A  (?  Mix.) 

B 

2.  8 

0 

97.4 

0 

1.6 

0.24 

93. 

2 

9.9 

0.0 

0.59 

84. 

4 

24.5 

*  Reciprocal  salt  mix- 

B  +  BA 

urea. 

(72)E 

(32) 

B  =  AlBr,.— 


B  =  PbS.— (Cont’d) 


B  =  Ag2S. — 


( Continued ) 


t,  °C 

M  %  A 

BA 

76.6 

37.6 

(82.  6) 

50 

79.8 

58.0 

74.6 

64.8 

BA  +  A 


(70)E 

(71) 

1 

75.8 

77.0 

90.5 

91.6 

95.  6 

100 

Sb2S3 

B  =  BiS  (249) 

t,  °C  I  M  %  B 
Mix. 


494 

0 

0 

505 

36 

10 

520 

48 

20 

534 

57 

30 

546 

63 

40 

560 

69 

50 

576 

75 

60 

595 

81 

70 

622 

87 

80 

660 

95 

90 

680 

100 

100 

B  =  SnS  (188) 

t,  °C 

|  M 

%  B 

A 

t,  °C 

M  %  B 

B 

640 

90 

760 

95 

1051 

100 

Solid  state 

AB(a)  +  ABQ3) 
517  I  50-66.7 
A2B6(a)  +  A2B  6(d) 
470  I  66.7- 
(100) 

kK  =  78.9  (0)  (85) 
(A.). 


B  =  HgS  (194)  (A.) 
A 


656.0 

0 

540 

6.97 

525 

13.06 

505 

22.15 

487 

30.48 

kA  =  78.8  (0). 

( Continued ) 
t,°  C  |  M  %  B 
AB  T  AB3 


455E 

64.5 

ab3 

475 

70 

483 

75 

470 

80 

ab3 

+  B 

463E 

81 

] 

3 

600 

90 

842 

100 

kA  =  79.4  (0.00) 

(85)  (A.) 

kB  =  810.8  (0.00) 
(i°5)  (A.) 


SbSe 

B  =  Ag2Se 
(195)  (A.) 

t,  °C  |  M  %  A 
B 


B  =  CuS  (194)  (A.) 
A 


555 

0 

540 

6 

10 

532 

9 

17 

521 

13 

18 

503 

19 

23 

fcA  =  79.7  (0). 


880 

0 

B 

+  a2b 

492E 

46 

a2b 

553 

66.6 

a2b  t  a 

492E  |  94.1 

Sb2Se3 


545 

0 

522 

10 

500 

20 

477 

30 

A  +  AB 

460E 

36 

AB  +  B 

480U 

41.5 

B 

593 

60 

650 

70 

715 

80 

795 

90 

850 

100 

B  =  PbS  (He,  123) 

A 

516 

0 

480 

10 

A  +  AB(a) 

428E 

18 

AB(a) 

468 

25 

522 

35 

AB(a)  +  A2B3 

548U 

40 

A2B3 

+  ab2 

610U 

51 

ab2 

661 

60 

671 

66.7 

636 

75 

AB2  +  A2B3(a) 

592U 

79 

A2B6( 

a)  +  B 

560E 

84 

B  =  Cu2S  (186) 


t,  °c 

M  %  A 

B 

1115 

0 

990 

5 

810 

15 

B  +  B  3  A 

6ioe 

24 

b3a 

610 

25 

590 

35 

548 

50 

B3A  +  BA 

542U 

59 

BA 

515 

70 

BA  +  A 

490E 

76.5 

7 

525 

90 

545 

100 

B  =  Ag2S  (123,  136) 

t,  °G 

M  %  B 

A 

546 

0 

515 

10 

483 

20 

A  -4 

-  AB 

449E 

28.5 

AB 

459 

30 

497 

40 

609 

50 

482 

60 

B  =  Ag-2Se 
(!95)  (A.) 

B 

880  |  0 

B  +  A4B3 
54 0E  |  20 

A4B3 

650  |  57.1 

A4B3  -|-  A 
573E  |  (?) 

A 

616  |  100 


Sb3Se4 

B  =  Ag2Se 
(195)  (A.) 
B 


880 

0 

B 

+  AB 

515E 

13.3 

AB 

(?) 

| 

50.0 

AB  +  A 
525E  I  80.0 


Bi203 

B  =  PbO  (32) 
B 


870 

775 

680 


0 

10 

20 


B  T  B2A 
580E  |  28 

BtA 


605 

626 


30 

33.3 


48 


INTERNATIONAL  CRITICAL  TABLES 


Bi203. — 

(' Continued ) 
B  =  PbO. — 

(Continued) 


t,  °c 

M  %  A 

B2A  -f-  B2A3 

609E 

36.5 

B2A3 

625 

40 

660 

50 

686 

60 

B2A3 

+  ba4 

680E 

64 

ba4 

+  A 

690U 

66.5 

A 

705 

70 

745 

80 

785 

90 

817 

100 

BiCl3 

B  =  PbCl2  (HO) 

B 

501 

0 

475 

10 

450 

20 

420 

30 

390 

40 

365 

50 

340 

60 

B  +  AxBy 

325U 

67 

AxBy 

315 

70 

275 

80 

AxBy 

+  A 

215E 

89 

7 

218 

90 

224 

100 

B  =  T1C1  (233) 
B 


429 

0 

380 

10 

B  +  B3A 

360E 

12.5 

B3A 

395 

20 

413 

25 

403 

30 

342 

40 

B3A  -f-  B2A 

330U 

41 

B2A 


250  |  50 

B2A  +  B3A2 


225U 

52 

B3A2 

175 

60 

B3A2  “I-  Mix. 

150E 

67 

5 

Mix. 

157 

77 

70 

180 

89 

80 

203 

96 

90 

224 

100 

100 

B  =  ZnCl2  (no) 

B  =  AlBr3. — 

v.  Fig.  14 

(Continued) 

t,  °C 

M  %  A 

B  =  CuCl  (HO) 

BA  +  A 

t,  °C 

|  M  %  A 

(125)E 

|  (65) 

B 

A 

424 

0 

133.8 

68.2 

395 

10 

182.4 

82.3 

360 

20 

218.8 

100 

325 

30 

288 

40 

Bi2S3 

250 

50 

B  =  Bi2Te3  (14) 

210 

60 

B 

B 

f  A 

675 

0 

190E 

64.5 

B  +  BA 

4 

570E 

3 

197 

70 

BA 

205 

80 

584 

10 

215 

90 

598 

20 

224 

100 

607 

30 

612 

40 

B  =  FeCL  (no) 

BA  +  A 

t,  °C 

|  M  %  B 

615UE 

|  50 

4 

A 

224 

0 

643 

60 

210 

10 

670 

70 

193 

20 

699 

80 

175 

30 

815 

85 

A  +  a 

171E 

32 

B  = 

Ag2Se 

B 

(195)  (A.) 

195 

40 

B 

218 

50 

880 

0 

233 

60 

B  ~\r  A4B3 

243 

70 

670E 

12.5-14.2 

253 

80 

A4B3 

271 

90 

773 

57.1 

298 

100 

a4b 

+  A 

oyziii 

(0 

BiBr3 

A 

B  =  PbBr2  (no) 

718 

100 

t,  °C  |  M  %  A 

Bi2(Mo04)3 

X 

> 

B  =  PbMoCL  (275) 

380 

0 

t,  °C 

M  %  B 

368 

10 

A 

340 

20 

643 

0 

307 

30 

638 

10 

282 

40 

628 

20 

257 

50 

A 

L  B 

B  +  AxBy 

615E 

27.5 

240 U  ! 

57 

I 

AxBy 

+  A 

633 

30 

206E  | 

75 

725 

40 

A 

810 

50 

208 

80 

870 

60 

214 

90 

925 

70 

219 

100 

975 

80 

B  =  AlBrs  (H8) 

1020 

90 

B 

1066 

100 

97.4  | 

0 

Bi2(W04)3 

B  +  BA 

B  =  PbW04  (275) 

93 . 5E| 

16.3 

A 

L 

BA 

832 

0 

121.8 

28.9 

828 

10 

142.2 

40.2 

820 

20 

(149) 

50 

A 

-  B 

134.9 

59.8 

814E 

26.5  1 

B  =  PbW04. — 


{Continued) 


t,  °C 

|  M  %  B 

B 

820 

30 

844 

40 

876 

50 

916 

60 

965 

70 

1020 

80 

1076 

90 

1130 

100 

CBr4 

B  =  AlBr3  (118) 

t,  °C 

M  %  A 

B 

97.4 

0 

84.9 

10.7 

66.1 

25.8 

54.0 

35.9 

B  - 

f-  A 

(40)  E 

52 

A 

43.7 

59.9 

57.1 

73.1 

71.9 

84.8 

92.0 

100 

cs2 

B  =  P4S3 

(?)  (247) 

(S.) 

t,  °c 

X* 

-20 

9 

0 

3.7 

+  17 

1 

B  =  P4S 

(247)  (S.) 

0 

20  000 

17 

3  500 

B  =  P4S10  (247) 

(S.) 

-20 

1  200 

0 

550 

+  17 

450 

*x  =  parts  CS2  to 

dissolve  1  part  solute. 

B  =  HgCl 

2  (18)  (S.) 

t,  °C 

Wt.  %* 

-10.25 

0.016 

0 

0.019 

+  8 

0.029 

13.50 

0.023(?) 

19.50 

0.045 

25 

0.055 

29 

0.062 

B  =  HgBr2  (18)  (s.) 

-10.25 

0.049 

0 

0.087 

+  8 

0.122 

13.50 

0.137 

19.50 

0.182 

25 

0.230 

29 

0.268 

*  Wt.  %  in  solution. 


B  =  HgL  (18)  (S.) 


t,  °C 

Wt.  %* 

-116 

0.017 

-  93 

0.023 

-  86.5 

0.024 

-  76.5 

0 . 035 

-  21 

0.099 

-  10.25 

0.103 

-  1.50 

0.161 

0 

0.173 

+  8 

0.238 

13.50 

0.269 

19.50 

0.315 

25 

0.387 

29 

0.435 

B  =  SnI 

4  (18)  (S.) 

-114.5 

9.41 

-  89 

9.68 

-  84 

10.22 

-  58 

16.27 

*  Wt.  %  in  solution. 

HCN 

B  =  KI  (14  7)  (A.) 

t,  °C 

M  %  B 

A 

-13.3 

0 

-13.5 

0.93 

-14.2 

5.46 

-14.3 

6.69 

B  = 

KNO3 

(147)  (A.) 

A 

-13.3 

0 

-13.5 

1.33 

-13.7 

2.14 

nh4cns 

B  =  (NH2)2CS 

Thiourea  (264) 

A 

L 

146 

0 

138 

10 

122 

20 

A  -f 

-  B 

100E 

30 

B 

112 

40 

120 

50 

126 

60 

132 

70 

136 

80 

140 

90 

142 

100 

Solid  state 

A(«)  +  A(/3) 

120 

0 

112 

10 

A(/3)  +  A(y) 

90  | 

0-70 

B  =  KCNS  (264) 
v.  Fig.  15 
For  other  systems 
in  which  one  com¬ 
ponent  is  a  C-com- 
pound,  v.  p.  185. 


SiS2 

B  =  PbS  (57) 

t,°  C  |  M  %  A 

B 

1114  0 

900  20 

835  30 

805  35 

B  +  B2A 
765U  |  39 

B2A  +  B3A2 

737U  |  42 

B3A2 

702  |  44 

Solid  state 
B3A  forms  at  748° 


B  =  Ag2S  (57) 
B 

835  |  0 

B  +  B4A 
799E  |  2 

B4A 
917 
959 
875 


747E 

756 

728 


10 
20 
30 

B4A  -f-  B3A2 


B3A2 


35.5 

40 

45 


B3A2  +  A 
678E  |  47.5 

A 

730  I  55 


SiC24H20 

Si  tetraphenyl 
B  =  SnC24H2o  (189) 
Sn  tetraphenyl 
t,  °C  |Wt.  %  B 
Mix. 


233.  0 
221.0* 

225.  7 


0 

67.0 

100 


B  =  PbC24H20  (189) 
Pb  tetraphenyl 
Mix. 


233.  0 

218.8* 

227.  7 


0 

66.0 

100 


*  Min.  "" 


FREEZING  POINT— SOLUBILITY:  A  =  15-1  TO  23-1 


49 


TiBr4 

B=  CdCl2 

(110,  229 

B 

=  SnBr4 

t,  °C 

1 

M  %  A 

( 

72)  (A.) 

B 

t,  °C 

1 

M  %  A 

568 

0 

Mix. 

550 

10 

29. 1 

0 

525 

20 

29 .4 

1.38 

500 

30 

29.1 

1.72 

472 

40 

29.9 

6.85 

440 

50 

403 

60 

ZrBr4 

360 

70 

B 

=  SnBr4 

300 

80 

( 

72)  (A.) 

B  +  A 

Mix. 

233E 

89.5 

29. 1 

0 

A 

L 

29.4 

1.18 

250 

| 

100 

29.4 

2.70 

B  = 

CuCl  (no) 

SnCl2 

I 

3 

B  =  PbCl2 

424 

0 

( 

110, 

229) 

203 

' 

60 

,  °C 

M  %  A 

B  H 

-  A 

Mix. 

172E 

68.5 

601 

0 

0 

7 

4 

470 

7 

15 

212 

80 

445 

13 

30 

233 

90 

425 

19 

40 

247 

100 

400 

25 

50 

B  =  MnCl2  (229) 

380 

32 

60 

B 

350 

40 

70 

650 

0 

315 

54 

80 

630 

10 

285 

66 

90 

605 

20 

247 

100 

100 

580 

30 

552 

40 

B 

=  T1C1  (137) 

517 

50 

t,° 

C 

M  %  A 

480 

60 

r> 

433 

70 

435 

0 

375 

80 

388 

10 

297 

90 

B  +  BSA 

B 

f-  A 

299E 

20 

230E 

95 

B3A 

\ 

310 

25 

250 

\  100 

293 

35 

— 

B3A  +  BA 

B 

= 

AlCla 

234E 

42 

(13°)  (A.) 

BA 

M. 

C.  t. 

244 

50 

B 

232 

60 

190.2 

0 

BA  +  A 

BXA 

178E 

72.5 

191.0 

0.98 

J 

4. 

191  A 

1.11 

206 

80 

192.0 

1.5* 

228 

90 

192.0 

14.3 

241 

100 

191.0 

15.3 

188.2 

18.1 

B  = 

=  ZllCl2 

(11°) 

b2a 

B 

187.0 

22.1 

261 

0 

204.4 

28.5 

259 

10 

207.4 

30.7 

238 

30 

209.  3 

33.3 

220 

40 

195.0 

38.8 

B 

■M 

L 

178.6 

43.1 

180E 

58 

158.7 

48.5 

A 

136.9m 

53.9 

195 

65 

BA 

220 

80 

158.6 

50.0 

247 

100 

158.: 

2 

50.7 

B  =  AlCla.— 

( Continued ) 

t,  °C 

M  %  A 

BA 

153.3 

54.6 

142.3 

63.5 

135.4m 

69.8 

A 

138.3 

68.5 

154.3 

70.9 

176.3 

75.0 

223.4 

86.1 

235.7 

90.8 

246.8 

100 

*  Two  liq.  layere  from 

.5  to  14.3. 

B  =  MgCl2  (159) 

B 

711 

0 

690 

10 

660 

25 

597 

50 

530 

70 

490 

80 

380 

95 

B  +  A 

245E 

>99 

7 

V 

245 

100 

B  = 

C3.CI2 

(159 

229) 

B 

777 

0 

(745) 

20 

(705; 

40 

635 

60 

570 

70 

490 

80 

385 

90 

B  +  A 

245E 

(100) 

1 

245 

100 

B  =  NaCl  (210) 

t,  °c 

I  M  %  B 

A 

239 

0 

230 

10 

210 

20 

A 

+  B 

183E 

32 

B 

395 

40 

517 

50 

675 

70 

720 

80 

800 

100 

B  =  KC1  (210) 

A 

239 

0 

224 

10 

A  +  A3B 

201E 

16 

A3B 

206 

20 

208 

25 

197 

35 

B  =  KC1. — 

(Continued) 
t,°  C  |  M  %  B 
A3B  +  AB 


180E 

AB 

210  | 

AB  +  B 

224UE  | 

B 

465 
580 
675 
740 

777 


38.5 

45 

50 

60 

70 

80 

90 

100 


B  =  AlBr3. — 

(Continued) 
t,°  C  |  M  %  A 
BA 


175.0 

179.8 
183.0 

179.1 
164.4 
158.3 

175.1 

195.9 

220.9 

228.2 


44.8 

48.3 
50.0 

52.4 
59.6 

62.8 

71.2 

78.1 
90.8 

96.2 


232.0 

100 

SnCl4 

*  Two  liq.  layers  from 

B  =  SnBr4  (85)  (A.) 

t,  °C  | 

M  %  A 

SnBr4 

Mix.  (?) 

B  =  Snl4  (2H) 

29.4 

0 

v.  Fig.  16 

28.1 

1.27 

t,  °C 

M  %  B 

26.8 

2.55 

(?) 

24.7 

4.99 

206 

0 

215 

20 

B  = 

Aids 

231 

40 

(13°)  (A.) 

255 

60 

M. 

c.  t. 

289 

80 

B 

346 

100 

190.2 

0 

Solid  state 

188.6 

6.8 

A  (a)  +  BOS) 

182.6 

19.3 

and 

174.2 

34.8 

A(/3)  +  B(a) 

167.8 

47.3 

29.2 

0 

0 

158.3 

63.2 

23 

(8) 

10 

150.0 

74.4 

Mixi  +  Mix2 

139.5 

83.4 

19. 5E 

22 

22 

130.9 

89.6 

Mix2 

122.0 

93.2 

26 

(32) 

30 

113.4 

95.9 

38 

(43) 

40 

89.9 

98.8 

54 

(54) 

50 

+  65.7 

99.6 

71 

(64) 

60 

4 

90 

(74) 

70 

-30.2 

|  100 

109 

(83) 

80 

128 

(92) 

90 

SnBr2 

145 

100 

100 

SnS 

B  -  PbS  (109) 
t,  °C  |  Wt.  %  A 
Mix. 


1106 

1005 

898 


0 

6 

9 


0 

20 

40 


Mix.  +  A 
88 0E  I  9  I  43 


B  =  FeS  (100) 

t,  °C  | 
A 

Wt.  %  B 

(870) 

0 

835 

5 

A  +  B 

785E  | 
I 

15 

1 

805 

20 

850 

30 

905 

40 

960 

50 

1020 

60 

1070 

70 

1155 

90 

(1188) 

100 

SD.C24H2O 

Sn  tetraphenyl 

B  =  PbC24H20  (i 30) 

Pb  tetraphenyl 

Mix.* 

225.7 

0 

227.7 

100 

*  Neither 

max.  nor 

min.  tj^. 

B  =  HgC 

ioH12  (56) 

Hg  tetraphenyl 

t,  °C 

M  %  B 

It 

223.0 

0 

A  +  B 

115. 0E 

97.0 

B 

121.8 

100 

PbO 

B  =  PbF2  (228) 

t,  °C 

M  %  A 

B 

824  I 

0 

517  I 

50 

B  +  A 

492E 

54 

A 

547  | 

60 

892  | 

100 

B  =  PbCl,  (217) 
B 

499  0 

475  10 

B  +  BA 
436E  |  23 

BA 

475  |  30 

BA  -f-  BA2 

524U  I  40 


50 

PbO. — (Cont’d) 
B  =  PbCi2. — 
(Continued) 


t,  °c 

M  %  A 

BA2 

610 

50 

675 

60 

693 

66.7 

BA2  - 

f  Mix. 

690E 

72  |  70 

Mix. 

705 

76  !  75 

ba4 

711 

80 

ba4 

+  A 

703E 

85 

1 

L 

760 

90 

835 

100 

B  =  PbBr2  (228) 

B 

368 

0 

358 

5 

B  +  BA 

348E 

13 

BA 

425 

20 

470 

30 

BA  -f-  BA2 

476U 

35 

ba2 

515 

40 

630 

50 

712 

66.7 

BA2  BA4 

700E 

76 

ba4 

+  A 

742UE 

80 

1 

798 

90 

892 

100 

B  =  PbS04  (122, 

238) 

O 

O 

M  %  B 

A 

879 

0 

A  A3B 

835E 

11 

A3B  -f-  A2B 

897U 

17.5 

A2B 

950 

25 

961 

33.3 

A2B  +  AB 

950E 

40 

AB 

977 

50 

972 

60 

AB  +  B 

960E 

68 

B(tt) 

1007 

70 

1092 

80 

(1170) 

100 

Solid 

state 

B(«)  +  B(0) 

864 

50-100 

B  =  CuO  (66)  (A.) 


t,  °C 

1 

M  %  B 

\l 

876 

0 

850 

5.06 

818 

12.29 

797 

17.96 

774 

27.11 

727 

42.58 

712 

49.60 

A  H 

-(?) 

698E* 

59.12 

(?) 

712 

69.66 

*  All  mixtures  give  a 


halting  pt.  at  ca.  698°. 


B  =  Ag20  (135)  (A.) 

At  ca. 

840°,  3-6 

Wt.  %  Ag  dissolves 

in  molten  A,  form- 

ing  B. 

B  =  PbCrO,  (122) 

1 

1 

879 

0 

850 

5 

A  +  A4B 

785E 

11 

A4B  -f~  A5B2 

815U 

16 

A5B2 

830 

20 

854 

28.6 

A5B2 

+  AB 

841E 

32 

AB 

905 

40 

920 

50 

910 

60 

AB  +  Mix. 

820E 

GO 

O 

05 

B 

844 

100 

Solid  state 

AsB2(a)  +  AsB2(/3) 

744 

29-50 

B(«)  +  B(/3) 

785 

50-98 

783 

100 

B(d)  +  B(t) 

701 

50-98 

707 

100 

B  =  PbMo04  (122) 

t,  °C 

I 

M  %  A 

3 

879 

0 

810 

10 

B  4 

-  BA 

762E 

12 

BA 

878 

20 

920 

30 

940 

40 

951 

50 

BA  +  A 

933E 

60 

A 

998 

70 

INTERNATIONAL 

B  =  PbMo04. — 

(Continued) 


t,  °C 

M  %  A 

A 

1032 

80 

1052 

90 

1065 

100 

B  =  PbW04  (122) 

t,  °C 

M  %  B 

\ 

879 

0 

810 

10 

A  +  AB 

722E 

17 

AB 

780 

20 

855 

30 

885 

40 

899 

50 

AB  4 

-  B(a) 

892E 

53 

B(«) 

975 

60 

1037 

70 

1087 

85 

1123 

100 

Solid  state 

B(a)  +  B(0) 

877 

(50)-100 

B  =  V205  (is) 

t,  °C 

M  %  A 

B 

660 

0 

653 

10 

633 

20 

602 

30 

554 

40 

B  -j-  BA2 

475E 

50 

ba2 

610 

55 

677 

60 

722 

66.7 

BA2  "f-  BA3 

718E 

68 

ba3 

870 

70 

962 

75 

885 

80 

BA3  -f-  BAs 

755E 

84 

BA* 

794 

88.9 

BA* 

+  A 

760E 

93 

A 

817 

95 

890 

100 

B  = 

B2O3 

(156)  (A.) 

f*. 

O 

O 

M  %  B 

AB 

250 

36.50 

450 

41.60 

500 

51.50 

485 

52.80 

420 

59.50 

CRITICAL  TABLES 

B  =  BvOj. — 

( Continued ) 


t,  °C 

M  %  B 

AB  +  AB 

360E 

61 

10 

ab2 

450 

62 

42 

550 

65 

25 

570 

65 

66 

520 

67 

84 

475 

68 

20 

AB2  - 

f-  a2e 

6 

460E 

69 

70 

A 

2B  5 

475 

69 

55 

520 

71 

10 

A2B3 

-f-  AB 

3 

490E 

72 

83 

ab3 

530 

74 

46 

560 

76 

10 

480 

78 

10 

PbF2 

B  =  PbCl2  (22 

4) 

t,  °C 

M  %  A 

Mixi 

496 

0 

0 

Mixi  4-  Mix2 

453E  | 

3 

10 

48 

10 

Mix2 

525 

(49) 

20 

570 

(49 . 5) 

30 

593 

(50) 

40 

BA 

601 

50 

Mix3 

592 

(52) 

60 

570 

(56) 

70 

Mix3 

4-  ba4 

554E 

58 

75 

ba4 

4- A 

670UE 

80 

A 

695 

90 

824 

100 

B  =  PbBr2  (22  4) 

B 

366 

0 

B+BA 

349E 

5 

BA 

420 

10 

495 

20 

530 

30 

550 

40 

661 

50 

555 

60 

537 

70 

BA  4-  BA4 

533E 

75 

ba4 

4-B 

686UE 

80 

B 

695 

90 

824 

100 

B  =  PbI-2  (224) 
t,  °C  |  M  %  A 
B 

400  |  0 

B  +  BA 
383E  |  10 

BA  +  BA4 


434U 

20 

ba4 

472 

30 

499 

40 

524 

50 

548 

60 

564 

70 

ba4 

4- A 

573U 

75 

A 

607 

80 

645 

85 

826 

100 

B  =  Pb3(P04)2  0«) 


t,  °c 

M  %  B 

1 

820 

0 

A  -f-  AB3 

698E 

8 

AB3 

847 

20 

925 

30 

1035 

50 

1083 

65 

1098 

75 

1080 

85 

1032 

95 

ab3 

4-B 

1004E 

98 

B 

1014 

100 

B  =  Pb3(As04)2 

(14) 

A 

820 

0 

A  -f-  AB3 

675E 

8 

ab3 

790 

20 

910 

35 

983 

50 

1015 

60 

1042 

75 

1032 

85 

ab3 

4-  B 

1018E 

90 

B 

1042 

100 

B  =  Pb3(V04)2(i6) 
A 


820 

0 

A  4-  AB3 

803 

30 

847 

40 

880 

50 

910 

65 

916 

75 

ab3 

+  B 

912E 

82 

B  =  Pb3(V04)2. — 

(Continued) 

t,  °C 

] 

|  M  %  B 

B 

928 

90 

952 

100 

B  =  NaF  (205) 

t,  °C 

M  %  A 

B 

1040 

0 

990 

10 

930 

20 

872 

30 

808 

40 

735 

50 

650 

60 

B 

4-  A 

540E 

67.5 

A 

630 

75 

730 

85 

865 

100 

ks  = 

18.7  (0.6) 

(A.) 

PbCl2 

B  =  PbBr2  (162) 

t,  °C 

M  %  B 

Mix.  4-  liq. 

495  | 

0 

370  i 

100 

B  =  Pbl2  (162) 

A 

496 

0 

457 

10 

425 

20 

400 

30 

375 

40 

352 

50 

335 

60 

316 

70 

A  4-  B 

306E 

76 

B 

315  | 

80 

368  | 

100 

B  =  PbS  (256) 

L 

499 

0 

478 

10 

A  4-  B 

442E 

22 

B 

560 

35 

835 

65 

1030 

90 

1106 

100 

B 


=  Pb3(P04)2  (16) 
A 


494  0 

A  +  AB3 
480E  |  5 

AB3 


700 

910 

1005 

1065 


10 

20 

30 

40 


FREEZING  POINT— SOLUBILITY:  A  =  23-1  TO  23-6 


51 


=  Pb3(P04)2.— 

B  =  T1C1. — - 

( Continued ) 

( Continued ) 

t,  °C  | 

M  %  B 

t,  °C  | 

M  %  A 

AB3 

ba2 

+  A 

1110 

50 

428E  | 

74 

1135 

60 

4 

L 

1156 

75 

448 

80 

1130 

85 

480 

90 

1050 

95 

600 

100 

ab3 

+  B 

994E 

98.5 

B  =  ZnCl2  (HO) 

E 

t,  °C 

M  %  B 

1014 

100 

L 

=  Pb3(As04)2(i6) 

501 

0 

A 

460 

20 

494 

0 

420 

35 

A  -f-  ABa 

375 

50 

478E 

3.5 

348 

60 

AB3 

325 

70 

843 

20 

307 

80 

945 

30 

273 

95 

1010 

40 

A  H 

b  B 

1070 

50 

261E 

>99 

1110 

60 

B 

1140 

75 

261 

100 

1120 

85 

B  = 

CdCl2 

1078 

95 

(110 

229) 

AB3 

+  B 

1 

1040E 

98 

601 

0 

B 

460 

15 

1042 

100 

400 

30 

B  =  Pb3(V04)2 

A  +  B 

(16) 

385E 

39 

1 

I 

3 

494 

0 

422 

50 

A  +  AB3 

452 

60 

468E 

4 

483 

70 

ab3 

513 

80 

620 

10 

542 

90 

820 

25 

668 

100 

915 

40 

B  =  CuCl  (HO) 

950 

50 

A 

975 

60 

501 

0 

990 

75 

437 

20 

970 

85 

358 

40 

943 

90 

312 

50 

ab3 

+  B 

A  - 

b  B 

912E 

94 

280E 

57 

B 

952 

|  100 

286 

60 

B  =  T1CI  (137) 

310 

70 

t,° C  |  M  %  A 

r> 

347 

80 

1 

435 

3 

0 

388 

90 

424 

100 

405 

10 

B  -f  B3A 

B  = 

AgCl 

388E 

13.5 

(255 

257) 

B3A 

A 

407 

25 

496 

0 

400 

35 

465 

10 

B3A  “f-  BA2 

437 

20 

378E 

41 

406 

30 

ba2 

375 

40 

410 

50 

342 

50 

430 

60 

A  H 

b  B 

436 

66.7 

310E 

60 

B  =  AgCl. — - 

B  = 

SrCl2  (229) 

( Continued ) 

t,  °C 

M  %  A 

t,  °C 

M  %  B 

Mix. 

E 

872 

0 

0 

342 

70 

855 

(6) 

10 

383 

80 

790 

(13) 

20 

428 

90 

710 

(27) 

40 

467 

100 

665 

(35) 

50 

B  =  MnCL  (229) 

615 

(45) 

60 

t,  °C 

M  %  A 

565 

(57) 

70 

E 

535 

(67) 

80 

650 

0 

515 

76 

90 

630 

10 

505 

82 

95 

605 

20 

496 

100 

100 

575 

30 

540 

40 

B  = 

BaCl2  (229 

500 

50 

M 

ixi 

457 

60 

960 

0 

0 

B  -1-  A 

928 

(2) 

5 

408E 

70 

Mixi  +  Mix2 

E 

912* 

(3) 

8 

430 

80 

2 

8 

460 

90 

Mix2 

495 

100 

860 

(6) 

20 

805 

(12) 

30 

B  =  FeCla  (ii°) 

750 

(20) 

40 

t,  °C 

M  %  B 

685 

(30) 

50 

1 

1 

625 

(41) 

60 

501 

0 

570 

(55) 

70 

470 

20 

535 

(67) 

80 

385 

40 

512 

80 

90 

A  +  B 

495 

100 

100 

177E 

63 

*  B(cr 

)  - 

->  BOS) 

low- 

1 

3 

ered  from  923°  at  M  = 

0. 

257 

80 

B  = 

LiCl  (255) 

283 

90 

t,  °C 

M  %  B 

298 

100 

A 

B  =  BeCl2  (280) 

496 

0 

B  =  MgCl2  (159) 

420  , 

40 

t,  °C 

M  %  A 

A  +  B 

] 

B 

410E 

44.5 

711 

0 

I 

3 

680 

15 

464 

60 

643 

30 

521 

75 

555 

60 

585 

90 

B  +  A 

607 

100 

459E 

81 

B  = 

NaCl  (255 

1 

A 

482 

90 

496 

0 

496 

100 

476 

10 

3  =  CaCl 

2  (159,  229) 

445 

20 

B 

A  +  B 

772 

0 

410E 

28. f 

738 

10 

B 

704 

20 

478 

40 

670 

30 

540 

50 

635 

40 

610 

60 

602 

50 

675 

70 

568 

60 

725 

80 

530 

70 

768 

90 

485 

80 

798 

100 

B  +  A 

B  =  KC1  (151- 

255) 

467E 

82 

\ 

A 

496 

0 

485 

90 

475 

10 

495 

100 

441 

20 

B  =  KC1. — 

B  -  HgBr2. — 

( Continued ) 

( Continued ) 

t,  °C 

M  %  B 

t,  °C 

M  %  A 

A  -|-  A2B 

1 

A 

429E 

23 

283 

40 

A2B 

288 

50 

440 

33.3 

297 

60 

433 

40 

309 

70 

A2B  ~f-  AB2 

324 

80 

411E 

48.5 

344 

90 

ab2 

366 

100 

430 

50 

464 

55 

B  =  AgBr  (2  5  7) 

ab2 

+  B 

t,  °C 

M  %  B 

490U 

62 

B 

B 

422 

0 

580 

70 

395 

10 

667 

80 

365 

20 

730 

90 

330 

30 

775 

100 

295 

40 

B  =  RbCl  (255) 

B  -|-  A2B 

A 

276E 

45.2 

496 

0 

A2B 

448 

15 

282 

50 

A  +  A2B 

290 

60 

410E 

23 

A2B  -J-  B 

A2B 

295UE 

66.7 

424 

33.3 

B 

A2B  -f  AB 

302 

70 

407E 

39 

320 

80 

AB 

344 

90 

435 

45 

373 

100 

440 

50 

AB  -f-  AB2 

PbBr, 

414E 

58.5 

B  =  AlBr 

(I30)  (A.) 

ab2 

+  B 

M. 

c.  t. 

449 U  |  64.5 

B 

t,  °C 

M  %  A 

510 

70 

B 

605 

80 

97. 1 

0 

680 

90 

B2A 

724 

100 

191.9 

0.6 

210  4 

0  8* 

PbBr2 

210.4 

16.2 

B  =  Pbl2  (162) 

211.9 

16.9 

A 

220.4 

20.1 

370 

0 

235.5 

23.7 

348 

10 

253.5 

27.0 

326 

20 

272 . 5 

32.5 

302 

30 

274.0 

33.3 

276 

40 

266.9 

37.0 

A  +  B 

241.6 

43.6 

256E 

47 

234.9 

45.5 

B 

1 

A 

278  I 

60 

268.4 

52.3 

358  | 

100 

296.8 

57.7 

B  =  HgBr2  (229) 

*  Two  liq 

.  layers  from 

M  C7  A 

^  l  /u 

R 

238 

0 

Pbl 

B  H 

b  A 

B  =  Hgl 

(98)  (A.) 

233E 

5 

c 

A 

250.  0 

0 

252 

10 

247.4 

3.11 

270 

20 

241.2 

6.04 

279 

30 

=  56.5  (0). 

52 


INTERNATIONAL  CRITICAL  TABLES 


Pbl2 

B  =  Agl  (257) 
t,  °C  |  M  %  A 
Mix.  +  liq. 


552 

0 

465 

10 

395* 

20 

373 

30 

357 

40 

349 

50 

344 

60 

357 

70 

372 

80 

387 

90 

402 

100 

Solid 

state 

B4A(a)  -j"  B4A(/3) 

115 

0-80 

B(a)  +  B(0) 

144.6 

0-20 

*  M.  P.  of  B4A. 


PbS 

B  =  T12S  (59) 
t,  °C  |  M  %  B 
Mixi 


1108 

0 

0 

1000 

(3) 

10 

825 

(8) 

20 

520 

(14) 

30 

Mixi 

+  Mix2 

282E  | 

18 

38 

88 

38 

Mix2 

295 

(89) 

40 

320 

(91) 

50 

358 

(93) 

60 

383 

(96) 

70 

418 

(96) 

80 

435 

(99) 

90 

448.5 

100 

100 

B  =  ZnS  (79) 


t,  °C 

Wt.  %  B 

A 

1115 

0 

A  +  B 

1048E 

4 

B 

1090 

10 

1275 

20 

1360 

30 

1405 

40 

B  =  Cu2S  (80) 
A 


1114 

0 

988 

10 

875 

20 

565 

50 

A  - 

1-  B 

550E 

51.5 

I 

3 

655 

60 

1055  . 

' 

90 

1121 

100 

B  =  Ag2S  (79) 


t,  °C 

Wt.  %  B 

L 

1114 

0 

1040 

10 

970 

20 

905 

30 

845 

40 

780 

50 

715 

60 

660 

70 

A  +  B 

630E 

76.5 

B 

(“) 

655 

80 

740 

90 

835 

100 

Solic 

state 

B(«)  +  B(f») 

195 

25-100 

B  =  FeS  (79) 

A 

1114 

0 

1020 

10 

930 

20 

A  +  B 

869E 

27 

B 

890 

30 

960 

40 

1025 

50 

1108 

70 

1163 

90 

1187 

100 

PbS04 

B  =  PbCr04  (122) 
v.  Fig.  17 


B  =  PbMo04 
(122) 


t,  °C 

M  %  A 

Mixi 

1065 

0 

0 

1050 

1 

10 

1027 

2 

20 

1000 

4 

30 

Mixi  +  Mix2 

962E  j 

6 

42.5 

97 

42.5 

Mix2 

986 

(97) 

50 

1016 

(98) 

60 

1048 

(98) 

70 

1080 

(99) 

80 

(1170) 

100 

100 

Solid  state 

A  (a)  +  A(/l) 

879 

(4)-98 

874 

97 

864 

100 

B  =  PbWOi  (122) 


Mixi 


1123 

0 

0 

1075 

9 

15 

1035 

16 

30 

1015 

20 

40 

B  =  PbW04. — 

{Continued) 
t,  °C  |  M  %  A 
Mix4  +  Mix2 


995E 


23 

94 


Mix2 


1020 

1055 

1090 

1130 

1170 


(95) 

(96) 

(97) 

(98) 
100 

Solid  state 
A  (a)  +  A(/S) 
11-96 
100 


50 

50 

60 

70 

80 

90 

100 


875 

864 


B(a)  +  B(0) 


877 

859 

0 

3-95 

B  =  Li2S04  (52) 

B(«) 

856 

0 

740 

10 

662 

20 

B(a)  +  A 

638E 

25 

J 

V 

686 

30 

760 

40 

813 

50 

850* 

60 

1006 

100 

Solic 

state 

B(«)  +  B(0) 

585 

0-60 

*  Decompn.  of  A 
above  60  M  %.  At  856° 
A  transforms  (?). 


B  =  Na2S04  (52 
Mix. 


887 

907 

895 

845 

787 

Mix 

735E 


0 

(9) 
(15) 
(19) 
+  A 
20 


) 

0 

7 

15 

30 

40 

47 


A 


788 

840 


55 

65* 


Solid  state 
Mix.  +  A 


700 

600 

500 

400 

300 


18 

12 

7 

4 

3 


B(«)  +  B(0) 
0 

2-65 


235 

225 


*  Decompn.  of  A 
above  65  M  %.  There 
is  a  transformation  of  A 
at  856°. 


B  =  K2S04  (52,  94) 
v.  Fig.  18 


Pb(N03)2 

B  =  NaN03 

(99)  (A.) 
t,  °C  |  M  %  A 
B 

305  |  0 

B  +  (?) 


268E 

16.15 

B  =  KNOs  (99)  (A.) 

B 

320 

0 

300 

3.28 

285 

7.11 

268 

11.58 

246 

16.92 

E 

H 

h  (?) 

207E 

21.24 

(?) 

210 

23.42 

238 

31.44 

(335)  (?) 

41.63 

Pb 

.( 

po4)2 

B  = 

Pb 

3(As04)2 

0 

6) 

(A.) 

t,  °C 

M  %  B 

Mix. 

1014 

0 

1020 

23.12 

1028 

47.42 

1035 

73.04 

1042 

100 

B  = 

Pb3(V04)2 

(le 

)  (A.) 

Mix. 

1014 

0 

996 

24.10 

980 

48.79 

962 

84.37 

952 

100 

3Pb3(P04)2.PbF2 

B  =  3Pb3(P04)2.- 

PbCl 

2  ( 

16)  (A.) 

Mix. 

1098 

0 

1108 

19.80 

1126 

49.70 

1144 

79.80 

1156 

100 

B  =  3Pb 

3(As04)2.- 

PbF 

( 

16)  (A.) 

Mix. 

1098 

0 

1086 

23.28 

1072 

47.66 

1058 

73.20 

1042 

100 

B  =  3Pb3(V04)2.- 
PbF2  (16)  (A.) 


Mix. 


1098 

1052 

1012 

960 


0 

24.18 

48.90 

74.16 


B  =  3Pb3(V04)2.- 

PbF  2 . — ( C  ontinued ) 
t,  °C  |  M  %  B 
Mix. 


935 

89.60 

916 

100 

3Pb3(P04)2.PbCl2 

B  =  3Pb3(As04)2.- 

PbC! 

2 

16)  (A.) 

Mix. 

1156 

0 

1152 

28.08 

1150 

47.67 

1145 

78.46 

1140 

100 

B  =  3Pb3(V04)2.- 

PbCl 

2 

16)  (A.) 

Mix. 

1156 

0 

1116 

19.30 

1056 

48.90 

1012 

79.30 

990 

100 

Pb 

s(As04)2 

B  = 

Pb3(V04)2 

(l 

6) 

(A.) 

Mix. 

1042 

0 

1018 

26.04 

994 

51.36 

968 

76.00 

960 

90.48 

952 

100 

3Pb3 

(As04)2.- 

PbFo 

B  =  3Pb3 

(As04)2.- 

PbCl 

( 

16)  (A.) 

Mix. 

1C42 

0 

1060 

9.89 

1087 

29.76 

1107 

49.72 

1128 

79.82 

1140 

100 

B  =  3Pb3(V04)2.- 

PbF 

2 

16)  (A.) 

Mix. 

1042 

0 

1008 

25.96 

978 

51.25 

944 

75.92 

916 

100 

3Pb3 

(As04)2.- 

PbCI2 

B  =  3Pb3(V04)2.- 

PbCl 

2  ( 

16)  (A.) 

Mix. 

1140 

0 

1096 

20.80 

1062 

51.24 

1010 

80.78 

990 

100 

PbCr04 

B  =  PbMo04  (122) 
t,  °C  |  M  %  B 
Mixi 

844  |  0  !  0 

Mixi  +  Mix2 


838E 

872 

920 

970 

1020 

1065 


2 
53 
Mix2 
60 
70 
80 
90 
100 


(22) 

(22) 

(30) 

(43) 

(60) 

(80) 

100 


Solid  state 
A  (a)  +  A(0) 


783 

0 

799 

2-53 

A(/S)  +  A(7) 

707 

0 

697 

28-57 

B  =  PbW04 

(122) 

Mixx 

844 

0 

0 

Mix 

i  +  Mix 

2 

837E 

{ 

2 

59 

5 

(23) 

(23) 

Mix2 

935 

70 

(46) 

1010 

80 

(66) 

1070 

90 

(84) 

1123 

100 

100 

PbMo04 
B  =  PbW04  (122) 
Mixj 


1065 

0 

0 

1070 

21 

10 

1076 

35 

20 

1080 

41 

30 

Mixi  -f-  Mix2 

1082U  | 

43 

35 

60 

35 

Mix2 

1093 

72 

50 

1100 

79 

60 

1107 

85 

70 

1112 

90 

80 

1118 

95 

90 

1.123 

100 

100 

B  =  Y2(Mo04)3 

(274) 

t,  °c  |  M  %  A 
B 


1347 

1285 

1235 

1130 

1030 


0 

20 

30 

45 

55 


B  +  A 
975E  |  59 

A 


1012 

70 

1030 

80 

1040 

90 

1065 

100 

FREEZING  POINT— SOLUBILITY:  A  =  23-6  TO  27-4 


53 


B  =  La2(Mo04)3 
(274) 

t,  °C  |  M  %  A 


Mix. 

1181 

0 

0 

1168 

6 

10 

1153 

15 

20 

1135 

27 

30 

1118 

36 

40 

1104 

45 

50 

1093 

54 

60 

1084 

62 

70 

1076 

70 

80 

1070 

80 

90 

1065 

100 

100 

B  =  Ce2(Mo04)3 

(274) 

t,  °C 

M  %  B 

Mix. 

1065 

0 

1070 

5 

1073 

13 

1068 

20 

1056 

30 

1042 

40 

1028 

(30) 

50 

1012 

(40) 

60 

996 

(50) 

70 

977 

(70) 

80 

951 

(85) 

90 

Mix.  +  B 

938E 

94 

94 

B 

973  |  100 


B  =  Pr2(Mo04)3 
(2  74) 

t,  °C  i  M  %  A 
Mix. 


1030 

0 

0 

1035 

18 

10 

1039 

30 

20 

1042 

38 

30 

1045 

47 

40 

1050 

57 

50 

1056 

67 

60 

1066 

75 

70 

1069 

80 

1066 

80 

1073 

90 

1068 

90 

1065 

100 

100 

B  =  Nd2(Mo04)3 
(275) 


t,  °C  |  M  %  B 
Mix. 

1176 

0 

0 

1161 

10 

20 

1146 

23 

35 

1126 

42 

50 

1112 

53 

60 

1096 

64 

70 

1083 

74 

80 

1074 

83 

90 

1065 

100 

100 

B  =  (NdPr)2  i^Mo- 
04)3  (274) 

t,  °C  I  M  %  A 
Mix. 


1125- 

1144 

0 

0 

1133 

20 

1127 

30 

1120 

(3) 

40 

1112 

(8) 

50 

1102 

(18) 

60 

1091 

(31) 

70 

1082 

(53) 

80 

1075 

(65) 

90 

1065 

100 

100 

PbWO. 

B  =  Ce2(W04)3 

(274) 

Mix. 

1089 

0 

0 

1093 

(28) 

10 

1097 

(60) 

20 

1101 

(72) 

30 

1106 

(81) 

40 

1112 

(90) 

50 

1115 

(93) 

60 

1119 

(96) 

70 

1121 

(98) 

80 

1123 

(99) 

90 

1125 

100 

100 

3Pb3(V04)2.PbF2 

B  =  3Pb3(V04)2.- 

PbCl2 

(16)  (A.) 

t,  °C 

1  M  %  B 

Mix. 

916 

0 

942 

24 

78 

964 

49 

70 

978 

74 

78 

990 

100 

T1C1 

B  =  TIBr  (162) 

Mix. 

+  liq 

426 

0 

422 

10 

418 

20 

415 

30 

413 

40 

415 

50 

420 

60 

426 

70 

434 

80 

442 

90 

450 

100 

B  =  Til  (162) 

A 

lixi 

426 

0 

0 

330 

(1.5) 

40 

Mixi 

+  Mix2 

f 

2 

47 

316E 

83 

47 

Mix2 

338 

1  (86) 

60 

431 

|  100 

100 

B  =  ZnCl2  (137) 

t,  °C 

1 

M  %  B 

435 

0 

403 

10 

A  -f-  A2B 

335E 

23 

A2B 

352 

33.3 

332 

40 

235 

50 

A2B  -j-  ab2 
193E  |  52 

AB2 

219  60 


226  66 . 7 

AB2  Mix. 


215E 

95 

70 

Mix. 

260 

98 

80 

271 

99 

90 

275 

100 

100 

B  =  CdCl2 

(137,  229) 

A 


429 

382 

334 


0 
10 
20 
A  +  AB 
298E  |  28.5 

AB 


316 

390 

426 

419 


30 

40 

50 

60 


AB  +  B 


400E 


65.5 


B 


424 

70 

478 

80 

527 

90 

668 

100 

B  =  HgCl2  (229) 
A 

429  0 

374  10 

294  20 

A  A4B 
250U  |  23 

A4B 

222  |  30 

A4B  +  Mixi 
201E  ,|  43  |32 . 5 

Mixi 

220  |  (48)| 

AB 

225  |  50 

Mix2 

200  !  (52)1 

Mix2  +  Mix3 
(53)1 
76 


183E 


40 


60 

64 

64 


B  =  HgCl2.- 

B  =  A1C1 

>(130)  (A.) 

( Continued ) 

M. 

c.  t. 

t,  °C 

M  %  B 

t,  °c 

M  %  A 

Mix3 

B 

209 

81 

70 

190.2 

0 

241 

90 

80 

189.4 

0.52 

262 

96 

90 

BXA 

276 

100 

100 

189.4 

0.9 

&b  =  35. C 

(0.06) 

192.0 

1.2* 

(27)  (A.). 

192.0 

14.7 

B  =  CliCl  (229) 

190.2 

15.6 

Mixi 

182.3 

18.7 

429 

0 

0 

172.8 

21.8 

390 

(2) 

10 

158.8 

26.1 

350 

(3) 

20 

B2A 

305 

(5) 

30 

160.5 

28.2 

260 

(6) 

40 

162.9 

29.2 

Mixi 

T"  A2B 

BA 

225U  | 

7 

47  5 

172.6 

31.4 

33.3 

47.5 

196.6 

33.1 

Mix2 

211.4 

34.2 

215 

(34) 

50 

248.1 

37.9 

178 

(35) 

55 

274.1 

42.1 

Mixs 

+  B 

290.0 

46.2 

124E 

37  |61.5 

297.0 

50.0 

I 

i 

295.5 

51.2 

242 

70 

288.1 

53.5 

310 

80 

7 

V 

362 

90 

325.0 

55.5 

422 

100 

360.0 

56.5 

B  =  AgCl  (229) 

*  Two  liq 
1.2  to  14.7. 

.  layers  from 

t,  °c 

M  %  A 

I 

1 

454 

0 

B  =  BeCl2  (280) 

461 

10 

362 

20 

B  =  MgCl2  (137) 

298 

30 

t,  °C 

M  %  B 

220 

40 

A 

B  -f-  B2A3 

436 

0 

210E 

42 

418 

10 

B2A3 

388 

20 

236 

50 

A  -f-  AB2 

B2A3 

+  A 

361E 

26 

263UE 

60 

ab2 

2 

\ 

425 

35 

316 

70 

485 

50 

360 

80 

ab2 

+  B 

396 

90 

498U 

63 

429 

100 

B 

B  =  FeCL  (233) 

550 

70 

t,  °C 

M  %  B 

625 

80 

677 

90 

429 

0 

718 

100 

397 

10 

335 

20 

B  =  CaCl2  (137) 

A  -f-  A2B 

262E 

26.5 

435 

0 

A2 

B 

A  +  AB 

280 

30 

419E 

7 

290 

33.3 

AB 

a2b  - 

HB  (?) 

565 

15 

220E 

38 

674 

35 

B  (?) 

683 

50 

255 

45 

667 

60 

286 

55 

AB  +  B 

300 

62 

648E 

67 

B  =  CaCl2.— 

( Continued ) 


t,  °C 

M  %  B 

B 

665 

70 

715 

80 

753 

90 

782 

100 

B  = 

SrCl2  (137) 

A 

435 

0 

A  +  AB 

416E 

11.5 

A 

B 

475 

20 

530 

30 

563 

40 

AB  +  B 

568U 

47 

I 

1 

660 

60 

720 

70 

798 

85 

872 

100 

B  = 

BaCl2  (I37) 

A 

L 

435 

0 

A  +  B 

430E 

<1 

B05) 

590 

10 

670 

20 

730 

30 

825 

50 

905 

70 

B(d)  +  B(a) 

925 

76 

B(«) 

940 

80 

955 

90 

962 

100 

B  = 

Li  Cl  (229) 

t,  °G 

M  %  A 

B 

602 

0 

352 

60 

B  +  A 

342E 

62.5 

1 

370 

70 

415 

90 

429 

100 

B  = 

NaCl  (229) 

B 

805 

0 

765 

10 

715 

25 

673 

40 

640 

50 

565 

65 

495 

75 

B  +  A 

412E 

85 

1 

423 

90 

429 

100 

54 


INTERNATIONAL  CRITICAL  TABLES 


T1CL— (Cont’d) 

B  =  KC1  (229) 

t,° C  |  M  %  A 
Mix. 


776 

0 

0 

747 

(6) 

10 

715 

(ID 

20 

652 

(23) 

40 

618 

(30) 

50 

583 

(37) 

60 

545 

(46) 

70 

508 

(55) 

80 

470 

(65) 

90 

449 

73 

95 

429 

100 

100 

B  =  RbCl  (229) 
Mix. 


716 

0 

0 

685 

(3) 

10 

660 

(6) 

20 

635 

(8) 

30 

605 

(12) 

40 

570 

(16) 

50 

530 

(23) 

60 

490 

(31) 

70 

460 

(40) 

80 

438 

(52) 

90 

432 

65 

95 

429 

100 

100 

B  =  CsCl  (229) 


Mixi 


639 

0 

0 

595 

(5) 

10 

557 

(8) 

20 

532 

(10) 

30 

500 

(11) 

40 

Mixi  +  Mix2 

466U  | 

12 

43.5 

(20) 

43.5 

Mix2 

450 

(24) 

50 

410 

(43) 

60 

393 

60 

70 

Mix2  +  Mix3 

390 

75 

75 

Mix  3 

400 

90 

80 

418 

97 

90 

429 

100 

100 

Solid 

state 

B(a)  +  B(/3) 

450 

0 

460 

10-(17) 

466 

12-(20) 

TIBr 

B  =  Til  (162) 


t,  °C 

M  % 

Mix. 

+  liq. 

450 

0 

441 

10 

430 

20 

421 

30 

415 

40 

412 

50 

B  =  TIL— 

( Continued ) 
t,  °C  |  M  %  B 
Mix.  +  liq. 


411 

60 

413 

70 

417 

80 

424 

90 

431 

100 

B  =  HgB 

t,  °C 

I 

235.0 

233.3 
232.1 
230.9 
&b  —  28 

r,(98)  (A.) 
M  %  A 

1 

0 

2.08 
3.70 
4.92 
.3  (0.14). 

B  = 

AlBr3 

(130)  (A.) 

M. 

c.  t. 

B 

97. 1 

0 

BXA 

103.9 

0. 

3* 

103.9 

22.8 

99.9 

24. 

4 

B 

2A 

104.4 

24. 

4 

105.9 

26. 

0 

108.1 

28. 

4 

111.8 

32. 

7 

112.0 

33. 

3 

BA 

126.8 

CO 

4 

142.1 

37. 

6 

160.4 

40. 

7 

192.9 

46. 

3 

203.4 

48. 

2 

210.0 

50. 

0 

217.9 

51.0 

200.8 

52. 

1 

193.1 

53. 

3 

l 

'l 

213.8 

55. 

0 

215.9 

55. 

2 

*  Two  liq.  layers  from 
0.6  to  22.8. 

Til 

B  =  TINO3  (71) 

t,  °C 

M  %  B 

Mixt 

422 

0 

0 

406 

4 

10 

392 

7.5 

20 

376 

11.5 

30 

360 

15 

40 

342 

19.5 

50 

322 

24 

60 

296 

28 

70 

266 

32 

80 

Mixi  +  Mix 

2 

215U  j 

36 

90 

81 

90 

Mix2 

208 

87 

95 

206 

100 

100 

T12S 


B  =  Ag2S  ("5) 

t,  °C 

M  %  A 

B 

781 

0 

610 

10 

495 

20 

B  -J-  B4A 

358U 

29 

B4A 

326 

35 

B4A  -f-  A 

308E 

37.5 

A 

319 

40 

358 

50 

385 

60 

405 

70 

422 

80 

436 

90 

448 

100 

tino2 

B  =  TINOs  (67); 
v.  Fig.  19 
Mix. 


206 

0 

0 

202 

2 

10 

199 

5 

20 

195 

8 

30 

191 

12 

40 

185 

19 

50 

175 

37 

60 

167 

50 

70 

161 

60 

80 

156 

68 

90 

146 

90 

149 

100 

100 

Solid  state 

B(a)  +  B(/3) 

143 

0 

106 

5- 

7 

A(a)  +  B(/S) 

112 

81- 

90 

120 

92- 

95 

131 

100 

TINO3 


B  =  AgN03  (70)  (A.) 
t,°C  1  M  %  B 
A(«) 


206 

180 

153 


0 

10 

20 


A(«)  +  A(/S) 
142  |  25 

AOS) 

129  30 

105  40 

A(jS)  +  AB 
81E  I  47.5 


AB 


83  I  50 

AB  +  B(/3) 

81E  i  53 

B(/9) 

109  j  60 

140  !  70 


B  =  AgNOj.— 

(1 Continued ) 
t,  °C  |  M  %  B 
B(/S)  +  B(«) 


159 

77.5 

B(«) 

166 

80 

189 

90 

208 

100 

Solid  state 
A(0)  +  A(7) 
79  |  0-  50 

AB(a)  +  AB(/3) 
26  |  0-100 


B  = 

NaNOs  (70) 

A  (a) 

206 

0 

A(a)  +  B 

162E 

20.5 

1 

3 

182 

30 

240 

60 

265 

75 

278 

85 

308 

100 

Solid 

state 

A  (a)  +  A(/3) 

142 

0-100 

A  (13)  +  A(y') 

79 

0-100 

B  = 

KN03  (70) 

v.  Fig.  20 

ZnF2 

B  =  NaF  (205)  (A.) 

t,  °C 

M  %  A 

B 

1040 

0 

983 

5.5 

940 

13.5 

905 

23.0 

B  H 

-(?) 

660 1 

E 

(?) 

680  J 

A 

872 

100 

ZnCl2 

B  = 

CdCl2  (HO) 

B 

568 

0 

553 

15 

473 

55 

390 

75 

305 

90 

B  +  A 

262E 

>99 

A 

262 

100 

B  =  CuCl  (HO) 
Mixi 

o  A  I  A 


424 

0 

0 

400 

(3) 

15 

382 

(5) 

25 

330 

(10) 

50 

283 

(13) 

70 

B  =  CuCl. — 

(Continued) 
t,  °C  |  M  %  A 
Mixi  +  Mix2 


( 

14 

87 

242E 

95 

87 

Mix2 

248 

(96) 

90 

261 

100 

100 

B  =  FeCls  (110) 

B 

298 

0 

288 

10 

268 

30 

245 

50 

B  +  A 

214E 

73 

1 

245 

90 

261 

100 

B  =  MnCl2  (229) 

t,  °C 

M  %  B 

A 

275 

0 

A  +  B 

275E 

<1 

B 

330 

10 

380 

20 

420 

30 

460 

40 

495 

50 

530 

60 

560 

70 

590 

80 

620 

90 

650 

100 

B  =  MgCl2  (159) 

t,  °C 

M  %  A 

B 

711 

0 

695 

10 

655 

30 

545 

70 

485 

85 

405 

95 

B  +  A 

271E 

>99 

1 

V 

271 

100 

B  =  CaCl2  (159) 

B 

777 

0 

745 

10 

710 

20 

670 

30 

635 

40 

590 

50 

550 

60 

500 

70 

450 

80 

385 

90 

B  +  A 

274E 

(100) 

A 

274 

100 

B  =  SrCls  (229) 


O 

O 

M  %  B 

1 

275 

0 

A  +  AB 

275 

<1 

AB 

360 

10 

425 

20 

460 

30 

AB  +  B 

476U 

46 

B 

600 

60 

675 

70 

745 

80 

872 

100 

B  =  BaCl2  (229) 

A 

275 

0 

A  +  AB 

275 

<1 

AB 

385 

10 

435 

20 

460 

30 

AB  H 

-  BOS) 

470U 

45 

B(/3) 

550 

50 

660 

60 

750 

70 

825 

80 

895 

90 

B(0)  +  B(«) 

923 

94 

B(«) 

960 

100 

ZnBr2 

B  = 

AlBr3 

(117,  1 

30)  (A.) 

M. 

c.  t. 

t,  °C 

M  %  A 

B 

93.0 

0 

89.4 

3.46 

87.9 

5.05 

82.1 

9.49 

97.  1 

0 

94.4 

5.6 

87.6 

11.3 

83 . 5m 

14.5 

B 

2-A. 

95.1 

11.3 

99.3 

14.5 

104.1 

20.6 

110.4 

30.0 

111.  5 

33.3 

110.6 

35.1 

kB  =  25.6  (0.39). 

ZnS 

B  =  Cu2S  (8i) 
v.  Fig.  21 


FREEZING  POINT— SOLUBILITY:  A  =  27-4  TO  29-6 


55 


B  =  Ag2S  (si) 


t,  °c 

Wt.  %  A 

B 

843 

0 

B  +  A 

800E 

3 

A 

1035 

10 

1195 

20 

1295 

30 

1358 

40 

1412 

50 

1460 

60 

1515 

70 

1575 

80 

B  =  FeS  (8i) 

B 

1188 

0 

B  +  A 

1180E 

6 

A 

1270 

10 

1410 

20 

1510 

40 

1550 

80 

Zn(CN)2 

B  =  KCN  (256) 

t,  °C 

M  %  B 

A*  +  AB2 

515E 

52 

AB2 

530 

60 

638 

66.7 

515 

75 

AB2 

+  B 

487E 

80 

] 

3 

574 

90 

622 

100 

*  Under  50  M  %  B,  A 

decomposes. 

CdO 

B  —  B2OC 

(156)  (A.) 

?) 

940 

30.30 

905 

37.95 

810 

44.00 

(?)  +  ab 

750E 

46.65 

AB 

845 

48.60 

850 

50.25 

810 

51.60 

770 

52.40 

AB  4 

“  A2B3 

710E 

55.50 

A2B3 

750 

57.25 

810 

58.05 

855 

60.30 

755 

63.80 

CdF2 

B  =  Cdl2  (219)  (A.) 
t,  °C  |  M  %  B 

(?) 

>1000  0 

340*  90 

360  100 

*  Minimum  fc. 

B  =  NaF  (205) 


t,  °C 

M  %  A 

B 

1040 

0 

990 

10 

955 

15 

880 

25 

785 

35 

B  +  A 

660E 

46 

A 

750 

55 

885 

70 

1040 

90 

1110 

100 

=  18.9  (0.37)  (A.) 

CdCl2 

B  =  CdBr2  (167) 


Mix.  +  liq. 


667 

0 

558 

10 

553 

20 

552 

30 

550.5 

40 

551 

50 

552 

60 

554 

70 

556 

80 

559 

90 

663 

100 

B  =  Cdl2  (167) 


t,  °C|  M  %  A 

Mixi 

386 

0 

0 

368 

(1.5)  „ 

20  „ 

Mixi  +  Mix2 

359E 

f  (2) 

1  (96) 

30 

30 

Mix2 

386 

(96.5) 

40 

663 

100 

100  i 

B  =  CdS04 


(219)  (A.) 


t,  °C 

M  %  B 

(?) 

690 

0 

565* 

15 

1000 

100 

*  Minimum  th. 


B  =  CuCl  (ii°) 

t,  °C  |  M  %  A 
Mixi 

424  0  0 

415  5  10 

Mixi  +  Mix2 
410  I  14 1  14 


B  =  CuCl. — 

(Continued) 


t,°  C  1  M  %  A 
Mix2 

422 

33 

20 

437 

44 

30 

451 

53 

40 

467 

63 

50 

486 

72 

60 

507 

81 

70 

525 

87 

80 

544 

93 

90 

668 

100 

100 

Solid  state 
Mix.  -f~  AB4 


305 

10 

350 

20 

325 

35 

315 

50 

B  =  MnCl2  (229) 

Mix. 

660 

0 

0 

638 

6 

10 

628 

12 

20 

618 

18 

30 

608 

25 

40 

598 

32 

50 

590 

40 

60 

583 

49 

70 

576 

63 

80 

571 

77 

90 

668 

100 

100 

B  =  BeCl2  (280) 

B  =  MgCl2  (159) 

Mix. 

711 

0 

0 

695 

5 

10 

680 

11 

20 

665 

17 

30 

648 

24 

40 

630 

(31) 

50 

613 

(38) 

60 

597 

(47) 

70 

583 

59 

80 

573 

73 

90 

663 

100 

100 

B  =  CaCl2  (229) 

Mixi 

772 

0 

0 

748 

(6) 

10 

720 

(13) 

20 

683 

(23) 

30 

650 

(33) 

40 

618 

(43) 

50 

590 

(53) 

60 

565 

64 

70 

550 

75 

80 

Mix 

+  Mix2 

545 

85 

[  85 

Mix2 

550 

95 

[  90 

668 

100 

|  100 

B  =  SrCl2  (229) 


t ,  °c 

I 

M  %  A 

5 

872 

0 

800 

10 

730 

20 

660 

30 

590 

40 

540 

50 

B  +  A 

503E 

60 

1 

515 

70 

530 

80 

550 

90 

668 

100 

B  =  BaCl2  (229) 

B  (a) 

960 

0 

B(«)  +  B(0) 

923 

4 

BOS) 

895 

10 

830 

20 

745 

30 

650 

40 

543 

50 

Btf)  +  A 

450E 

58 

1 

V 

455 

60 

490 

70 

520 

80 

545 

90 

668 

100 

B  =  NaCl  (42) 

t,  °C 

M  %  B 

1 

I 

662 

0 

535 

10 

505 

20 

463 

30 

417 

40 

A  -f-  AB2 

392E 

45 

AB2 

407 

50 

AB2 

+  B 

423U 

57 

B 

485 

60 

610 

70 

695 

80 

755 

90 

798 

100 

B  =  KC1  (42) 

A 

662 

0 

550 

10 

498 

20 

418 

30 

A  +  AB 
383E  I  33 


B  =  KC1. — (Coat'd) 
t,° C  |  M  %  B 
AB 


415 

40 

431 

50 

410 

60 

AB  - 

1-  ab4 

390E 

63 

ab4 

+  B 

461U 

68.5 

B 

560 

75 

625 

80 

720 

90 

774 

100 

CdBr2 

B  =  Cdl2  (16 

7) 

Mix. 

667 

0 

0 

545 

(5) 

10 

520 

(11) 

20 

495 

(18) 

30 

470 

(27) 

40 

450 

(37) 

50 

430 

(49) 

60 

410 

(65) 

70 

400 

(76) 

80 

390 

90 

386.  6 

100 

B  =  CuBr  (ii 

°) 

t,  °C 

M  % 

A 

Mix. 

484 

0 

0 

460 

5 

10 

440 

14 

20 

431 

20 

30 

428 

22 

40 

420 

50 

50 

Mix. 

T  A  (a 

420E 

50 

A 

(a) 

465 

60 

498 

70 

523 

80 

547 

90 

668 

100 

Solic 

1  state 

A(«)  +  A  (0) 

394 

0 

366 

10 

355 

20 

350 

30 

350 

60 

346 

70 

344 

85 

B  = 

AlBr3 

(13°)  (A.) 

M. 

c.  t. 

B 

97. 1 

0 

95.6 

0 

.7 

B 

2A 

140.7 

1 

.1 

168.1 

1 

.8 

189.6 

4 

.5 

B  =  AlBr3. — - 

( Continued ) 


t,  °C 

M  %  A 

B2A 

192.9 

9.0 

197.0 

13.0 

204.2 

19.3 

217.4 

26.0 

224.0 

33.1 

224.0 

33.3 

223.1 

35.3 

1 

234.9 

35.3 

B  =  NaBr  (44) 

t,  °C 

M  %  B 

1 

I 

667 

0 

545 

10 

518 

20 

485 

30 

440 

40 

388 

50 

A  - 

f-  B 

367E 

54 

B 

455 

60 

550 

70 

630 

80 

695 

90 

746 

100 

B  =  KBr  (44) 

A 

667 

0 

540 

10 

505 

20 

460 

30 

395 

40 

A  +  AB 

345E 

45.5 

AB 

364 

50 

348 

55 

330 

60 

AB  -|-  AB4 

304E 

62 

AB4 

+  B 

324U 

68.5 

I 

1 

440 

70 

600 

80 

675 

90 

736 

100 

Cdl2 

B  =  Cul  (no) 


t,  °c 

M  %  A 

Mixi 

606 

0 

0 

570 

4 

10 

475 

24 

35 

413 

47 

55 

Mixi  +  Mix2 

350 

81.5  |81.£ 

Mix2 

363 

95 

90 

392 

100 

100 

56 


INTERNATIONAL  CRITICAL  TABLES 


Cdl2.— 

(Continued) 
B  =  Cul. — 

(Continued) 


t,  °c 

M  %  A 

Solid  state 

B(a)  +  B(0) 

414 

0 

385 

10 

290 

35 

270 

55 

265 

80 

B  =  Hgl2  (22  9) 

t,  °C 

M  %  B 

Mix. 

380 

0 

365 

10 

348 

20 

335 

30 

323 

40 

315 

50 

309 

60 

300 

70 

290 

80 

273 

90 

253 

100 

Solid 

state 

B(«)  +  B(j3) 

105 

70 

118 

80 

125 

90 

128 

100 

B  =  Nal  (43) 

A 

385 

0 

375 

10 

357 

20 

335 

30 

308 

40 

A  +  B 

|  287E 

1 

48 

3 

308 

50 

417 

60 

505 

70 

570 

80 

620 

90 

653 

100 

B  =  KI  (43) 

385 

0 

370 

10 

350 

20 

323 

30 

280 

40 

A  AB2(/3) 

185E 

48 

AB2(0) 

205  |  50 

AB2((3)  +  AB2(a) 
214  |  51 

AB2(<x)  +  B 
270U  I  58.5 


B  =  KI  .—(Cont’d) 
t,° C  |  M  %  B 
B 


300 

60 

450 

70 

555 

80 

630 

90 

678 

100 

CdS04 

B  =  Li2S04  (S4) 

t,  °C 

M  %  A 

B(«) 

856 

0 

768 

10 

663 

20 

B(«)  +  B(/S) 

570 

28 

B(d)  +  A 

551E 

31.5 

1 

595 

40 

665 

50 

750 

60 

860 

75 

1000 

100 

Solid  state 


B(«)  +  BOS) 

585  0 

570  5-28 

*  At  820°  probable 
transition  A  (a)  — >  A  (S ) . 


B  =  Na2S04  (54) 
Mix. 


1066 

0 

0 

1050 

(6) 

10 

960 

(13) 

20 

860 

(22) 

30 

730 

(31) 

40 

Mix.  +  BA 

2 

653E 

35 

45 

BA2 


673 

745 


50 
60 

BA2  -j-  BA3 


763U 

BAa 
778 
798 

BA3  T 

813UE 

A* 
840 
945 

1000 


62.5 

65 

70 

A 

75 


80 

90 

100 


Solid  state 


B(a)  +  B(j3) 
590  0 

523  9-66 


Mix.  +  BA2 
600  27 

550  18 

*  A  (a)  — >  A  (j3)  proba¬ 
ble  at  820°. 


B  =  K2S04  (54) 
v.  Fig.  22 


HgCl* 

B  =  HgCl2  (30)  (A.) 


t,  °C  | 

M  %  A 

B 

265.0 

0 

264 . 2 

0.62 

263.8 

0.96 

263.4 

1.22 

*  2HgCl  ? 

A  Hg2CU  in 

solution  in  B. 

HgCl2 

B  =  HgBr 2  (170) 

t,  °C 

M  %  B 

Mix. 

+  liq. 

265 

0 

248 

10 

235 

20 

226 

30 

220 

40 

216 

50 

213 

60 

212 

70 

215 

80 

219 

90 

222 

100 

B  =  Hgl2  (18  4) 

v.  Fig.  23 

B  =  CuCl  (30)  (A.) 

A 

235.  0 

0 

264.3 

0.59 

263.8 

1.16 

263.3 

2.06 

B  =  Agl  (33)  (A.) 

B  =  A1C1 

(130)  (A.) 

M. 

c.  t. 

t,  °C 

I 

M  %  A 

3 

190.2 

0 

189.7 

7.7 

189.0 

18.5 

184.6 

26.4 

167.5 

37.4 

157.4 

41.4 

A 

151.3 

48.2 

192.0 

55.9 

216.2 

63.2 

238.1 

70.9 

259.7 

82.6 

272.1 

90.0 

B  =  NaCl  (30)  (A.) 

t,  °C 

M  %  B 

1 

265.0 

0 

264.4 

0.43 

264.1 

0.62 

263.8 

0.85 

kA  =  34.5  (0.03). 

=  KC1 

(30)  (A. 

t,  °c 

M  %  B 

A 

265.0 

0 

264.5 

0.40 

264.3 

0.58 

263 . 8 

1.04 

kA  =  32.4  (0.04). 

B  =  RbCl  (30)  (A.) 


A 


265.0 

0 

263.2 

1.24 

262.4 

1.86 

261.6 

2.54 

kA  =  36.2  (1.0). 

B  =  CsCl  (30)  (A.) 


1 

265.0 

0 

263.6 

0.99 

263.0 

1.43 

262.5 

1.79 

kA  =  36.8  (0.07) 

HgBr* 

B  =  HgBr2 

(30,  98)  (A.) 

t,°  C  I  M  %  A 

B 


235.0 

0 

234.2 

0. 

70 

233.3 

1. 

54 

232.9 

1. 

94 

B  = 

AlBr3 

(130 

I 

(A.) 

3 

97  1 

0 

96.6 

0 

.6 

BA 

161.5 

1 

.2 

225.4 

1 

.7 

238.1 

1  -  8  f 

238.1 

30 

.8 

242.1 

33 

.9 

250.1 

40 

.5 

259.7 

48 

.6 

261.0 

50 

.0 

256.6 

53 

.2 

252.9 

54 

.7 

241.4 

59 

.6 

1 

\ 

243.7 

62 

.7 

281.3 

66 

.1 

*  2HgBr 

^  Hg2Br2  in 

solution  in  B. 

t  Two  liq.  layers  from 

1.8  to  30.8. 

HgBr2 

B  = 

Hgl2 

(1  70 

,  214) 

t,  °c 

I  M  %  B 

Mixi 

236.  6 

0 

0 

229 

(7) 

10 

222 

(15) 

20 

218 

(25) 

30 

B  =  Ugh— (Cont’d) 
t,° C  |  M  %  B 
Mixi  +  Mix2 


216.1 

40 

40 

Mix2 

217 

(55) 

50 

221 

(66) 

60 

227 

(75) 

70 

235 

(83) 

80 

245 

(92) 

90 

254.  4 

100 

100 

Solid  state 

B(a)  +  B(/3) 

50 

70-(83) 

80 

81- 

(89) 

100 

1 

00 

GO 

(93) 

127 

100 

B  =  AlBr3  (118) 

°C 

M  %  A 

B 

97.4 

0 

B  +  B2A 

(93)E 

(7) 

B2A 

96.5 

14 

.9 

100.3 

24 

.0 

102.8 

33 

.3 

B2A  A 

100. 5E 

38 

.2 

7 

142.2 

50 

.8 

184.0 

63 

.6 

209.4 

76 

.7 

227.3 

90 

.7 

241.6 

100 

B  =  AgBr  (98)  (A.) 

t,  °C 

M  %  B 

7 

L 

235.0 

0 

233.3 

2. 

13 

230.6 

4. 

44 

226.4 

8. 

56 

kA  =  3 

2.0  (0). 

B  =  AlBr 

a(130)  (A.) 

M. 

c.  t. 

t,  c 

c 

M  % 

A 

B 

97. 1 

0 

95.8 

1.4 

B2A(a)  (j3) 

(«)* 

(m 

94.3 

3.8 

93.5 

4.6 

95.9 

94.7 

7.1 

100.1 

99.1 

17.9 

102.8 

101.9 

25.8 

103.6 

102.5 

28.7 

102.6 

32.2 

103.9 

32.8 

103.  9 

102.  8 

33.3 

103.1 

37.7 

101.9 

100.7 

40.3 

7 

1 

118.8 

44.2 

123.2 

45.2 

145.5 

49.4 

B  =  AlBr3. — 

(Continued) 
t,°C  |  M  %  A 


A 


175.0  59.6 

206.8  75.7 


224.4 

239.1 

241.  5 

*  Stable  form. 


88.0 

98.1 

100 


f  Metastable  form. 


B  =  KBr 

(98) 

(A.) 

t,  °C 

M  %  B 

J 

1 

235.  0 

0 

232.4 

2. 

82 

229.8 

5. 

44 

228.0 

7. 

29 

kA  = 

32.2  (0.22). 

Hgl 

B 

Hgl2 

(30,  31, 

98)  (A.) 

0 

Q 

M  %  A 

B 

250.  0 

0 

246.3 

3. 

11 

242.6 

6. 

04 

k  b  = 

54.0  (0). 

Hgl2 

B  = 

Agl  (246) 

t,  °C 

M  %  B 

Mixi 

257 

0 

0 

248 

2.5 

10 

Mixi  +  Mix2 

( 

7 

13 

242E 

J 

{ 

19 

13 

Mix2 

263 

29 

20 

299 

45 

30 

330 

56 

40 

360 

66.5 

50 

394 

75 

60 

425 

82 

70 

458 

89 

80 

490 

94.5 

90 

526 

100 

100 

B  =  Agl  (97)  (A.) 

A 

250.0 

0 

246.4 

2. 

02 

243.2 

6. 

23 

238.  £ 

10. 

94 

lcA  = 

53.0  (0). 

B  =  KI  (97)  (A.) 

A 

250.0 

0 

247.2 

2 

13 

246.9 

4 

06 

242.8 

5 

53 

237.7 

7 

20 

kA  = 

53.5  (0). 

57 


FREEZING  POINT — SOLUBILITY:  A  =  29-6  TO  31-8 


CuO 

B  =  CuCl  (256) 


t,  °c 

M  %  A 

1 

424 

0 

A  +  B 

424E 

I 

<1 

3 

625 

20 

715 

30 

800 

40 

1055 

75 

1230 

100 

CuCl 

B  =  CuCL  (225) 


t,  °C 

M  %  B 
Mix. 

422 

0 

0 

413 

2 

5 

398 

3 

10 

Mix.  +  B 

378E 

4 

B 

13 

402 

15 

432 

20 

465 

33 

Above  465°  B  de¬ 
composes. 


B  =  CuBr  (162) 
Mix. 


419 

0 

411 

10 

408 

20 

408 

30 

410 

40 

417 

50 

425 

60 

437 

70 

450 

80 

465 

90 

480 

100 

Solid 

state 

A(«)  +  A(/3) 

372 

70 

377 

80 

380 

90 

384 

100 

B  =  Cul  (162) 


A 

419 

0 

385 

10 

352 

20 

320 

30 

292 

40 

A  + 

Mix. 

284E 

86 

43 

Mix. 

320 

88 

50 

375 

90 

60 

428 

93 

70 

482 

95 

80 

535 

98 

90 

590 

100 

100 

B  =  Cul. — ( Cont'd ) 
t,°  C  |  M  %  B 
Solid  state 
B(a)  +  B(/S) 


214 

400 

0-92 

100 

B  =  Cu2S  (256) 

4. 

423 

0 

410 

10 

A  +  B 

391E 

17 

B 

539 

30 

638 

40 

815 

60 

895 

70 

972 

80 

1048 

90 

1114 

100 

B  =  AgCl  (229) 

t,  °C 

M  %  A 

MiXl 

455 

0 

0 

425 

(3) 

10 

392 

(5) 

20 

355 

(7) 

30 

318 

(9) 

40 

279 

(10) 

50 

Mixi  +  Mix2 

260E  | 

GO) 

^•5 

( 

90 

54.5 

Mix2 

282 

91 

60 

320 

92 

70 

355 

94 

80 

388 

96.5 

90 

422 

100 

100 

B  =  FeCL  (110) 

t,  °C 

M  %  B 

1 

4 

424 

0 

390 

10 

361 

20 

332 

30 

A  +  AB 

304E 

40 

7* 

lB 

320 

50 

318 

60 

305 

70 

285 

80 

AB  +  B 

263E 

88 

B 

298 

100 

B  =  A1CL 
(130)  (A.) 


M.  c.  t. 


o*. 

O 

o 

M  %  A 
3 

190.2 

0 

190.0 

10.5 

187.4 

19.7 

175.3 

30.8 

B  =  Aid,.— 

(■ Continued ) 


t,  °C 

M  %  A 

I 

5A 

178.3 

32.2 

209.9 

40.6 

231.9 

48.1 

233.0 

50.0 

231.9 

50.9 

225.9 

54.0 

A 

227.4 

57.4 

252.5 

60.1 

291.5 

62.0 

B  =  MgCl2  ( 

159) 

B 

711 

0 

701 

5 

658 

30 

618 

50 

567 

70 

493 

90 

B  +  A 

408E 

99 

A 

418 

100 

B  =  CaCl2  (159) 

B 

777 

0 

750 

10 

720 

30 

690 

50 

635 

70 

B  +  A 

400E 

90 

1 

V 

418 

100 

B  = 

LiCl 

(137 

229) 

t,  °c 

M  %  A 

Mix! 

602 

0 

0 

574 

7 

10 

546 

13 

20 

513 

19 

30 

480 

24 

40 

438 

26 

55 

Mixi  +  Mix2 

424U  < 

27 

62 

50 

62 

Mix2 

415 

59 

70 

408 

80 

412 

90 

422 

100 

100 

B  = 

NaCl 

(61,  137,  202,  229) 

MiXi 


806 

0 

0 

772 

(2) 

10 

727 

(4) 

20 

673 

(6) 

30 

610 

(9) 

40 

540 

(11) 

50 

460 

(13) 

60 

370 

(14) 

70 

B  =  NaCl. — 


(Continued) 
t,°  C  |  M  %  A 
Mixt  +  Mix2 


316E  | 

15 

75 

88 

75 

Mix2 

335 

(90) 

80 

378 

(95) 

90 

422 

100 

100 

A'b  = 

20.8 

(1.0) 

(187)  (A.). 


B  = 

KC1 

(61,  137, 

202,  229) 

B 

776 

0 

733 

10 

671 

20 

583 

30 

480 

40 

335 

50 

B  +  B2A 

224U 

53 

B,A 

204 

60 

B2A  -f-  A 

136E 

68 

V 

167 

70 

280 

80 

360 

90 

422 

100 

Ab  = 

28.9  (1.1) 

(187)  (A.) 

B  =  RbCl  (229) 

B 

716 

0 

663 

10 

605 

20 

515 

30 

410 

40 

275 

50 

B  -f-  B2A(cx) 

250U 

51.5 

B2A(a)  -f-  B2A3 

isouE 

60 

b2a3 

+  A 

148E 

A 

68 

L 

175 

70 

285 

80 

368 

90 

422 

100 

Solid  state 

B2A(a:)  B2A(/3) 

105 

20-45 

B  =  CsCl  (229) 


639 

597 

540 


B(«) 

0 

10 

20 


B(a)  +  B(d) 

450  |  27 

B03) 

430  30 

350  40 


B  =  CsCl. — 

( Continued ) 

t,  °C 

M  %  A 

B(/3)  +  B3A2 

320U 

43 

B3A2 

276 

50 

B3A2 

+  ba2 

236E 

54.5 

ba2 

260 

60 

274 

66.7 

248 

75 

BA2  -(-  A 

216E 

77.5 

1 

260 

80 

355 

90 

422 

100 

CuBr 

B  =  Cul  (162) 

t,  °C 

M  %  B 

Mix. 

480 

0 

460 

10 

450 

20 

442 

30 

447 

40 

460 

50 

480 

60 

502 

70 

530 

80 

560 

90 

590 

100 

Solid 

state 

B(«)  +  B(« 

384 

1 

375 

10 

368 

20 

363 

30 

360 

40 

357 

50 

359 

60 

363 

70 

372 

80 

383 

90 

400 

100 

B  =  KBr  (62) 

A 

478 

0 

423 

10 

338 

20 

210 

30 

A  +  AB2 

182E 

32 

ab2 

+  B 

234U 

36 

B 

293 

40 

408 

50 

507 

60 

592 

70 

653 

80 

698 

90 

730 

100 

Cul 


B  =  Agl  (209) 

t,° C  I  M  %  B 
Mixi 


602 

0 

0 

563 

6 

10 

536 

13.5 

20 

515 

22 

30 

500 

32 

40 

Mixi  - 

-  Mix  2 

490E 

50 

50 

Mix2 

495 

70 

60 

505 

80 

70 

517 

86 

80 

535 

94 

90 

657 

100 

100 

Solic 

state 

Unmixing 


402 

0 

0 

372 

5.5 

10 

349 

12 

20 

333 

20 

30 

317 

29 

40 

298 

50 

282 

60 

268 

70 

243 

80 

205 

90 

147 

100 

Cu2S 

B  =  Ag2S  (80) 

t,  °C 

1  Wt.  %  A 

Mix. 

+  liq. 

835 

0 

750 

10 

700 

20 

677 

30 

688 

40 

724 

50 

792 

60 

875 

70 

963 

80 

1045 

90 

1121 

100 

B  =  Ni2S  (84) 


O 

O 

Wt.  %  B 

1125 

0 

1050 

10 

1000 

20 

975 

30 

965 

40 

935 

50 

890 

60 

810 

70 

720 

80 

610 

90 

A  +  B 

575E 

92.5 

B 

610 

95 

645 

100 

58 


INTERNATIONAL  CRITICAL  TABLES 


Cu2S.— 

( Continued ) 

B  =  Ni>S. — 
(Ccnlinued) 
t,  °C  |  Wt.  %  B 
Solid  state 
B(a)  +  B()S) 

530  |  0-100 


B  -  Ni3S2  (84,  108) 
A 


1126 

0 

1055 

10 

995 

20 

960 

30 

935 

40 

915 

50 

880 

60 

835 

70 

785 

80 

A  - 

f  B 

725E 

; 

90 

3 

760 

95 

790 

100 

Solid  state 

B(a)  +  B(/3) 

545 

0-100 

B  =  Na2S  (84) 

t,  °C 

M  %  A 

B 

920 

0 

770 

10 

655 

20 

555 

30 

B  4 

-  AB 

505E 

35 

AB 

620 

40 

700 

50 

675 

55 

AB  +  A 

595E 

1 

59 

V 

660 

70 

775 

80 

1126 

100 

Cu2(CN)2 
B  =  NaCN  (256) 
t,  °C  |  M  %  B 
A 


473 

0 

402 

30 

352 

40 

A  -|-  AB2 

345E 

41.5 

ab2 

370 

50 

390 

60 

398 

66.7 

387 

70 

AB2  T  AB4 
368E  |  75.5 

AB4  T-  ABg 
372UE  |  80 

ABe  +  Mix. 
406UE  I  85.7 


B  =  NaCN.— 

( Continued ) 
t,  °C  |  M  %  B 


476 

520 

662 


Mix. 

95 

98 

100 


90 

95 

100 


AB3  forms  at  318° 


in  range,  66.7-80  M 


%. 


B  =  KCN  (256) 

A 


473 

440 

306 

A 

280E 


0 

15 

35 

AB 

39.5 


AB 


327 


50 


AB  -f-  AB2 

324E  |  56 

AB2 

327  66.7 

312  70 

AB2  4~  AB6 
277E  |  74 

ABe 

384  j  80 

AB6  -f-  B 
398UE I  85.7 


B 


500 

622 


90 
100 
Solid  state 
A3B2  forms  at  230° 
er  M  =  0-50. 

A.B3  forms  at  228° 
er  M  =  66.7-85.7. 


AgCl 

B  =  AgBr  (162) 
Mix.  +  liq. 


462 

0 

443 

10 

434 

20 

427 

30 

420 

40 

416 

50 

413 

60 

412 

65 

413 

70 

415 

80 

418 

90 

422 

100 

B  =  Agl  (162) 
A 


462 

0 

418 

10 

380 

20 

340 

30 

295 

40 

245 

50 

A  +  Mix. 
211E  |  56.1 

Mix. 


250 

350 


(88)  60 
(91)  70 


B  = 

Agl.- 

B  =  A1C1,.- 

(■ Continued ) 

( Continued ) 

t,  °C 

I  M 

%  B 

t,  °C 

|  M 

%  A 

Mix. 

BXA 

435 

(94) 

80 

136.8 

38.0 

495 

(97) 

90 

121.9 

39.7 

662 

100 

100 

BA 

Solid  state 

122.2 

39.9 

B(a)  +  B  (13) 

138.9 

43.6 

115 

0- 

-88 

147.5 

47.0 

125 

92 

-94 

A 

143 

100 

175.4 

47.9 

285.3 

49.1 

=  Ag2S  (226 

256) 

378.0 

50.8 

*  Two  liq.  layers  from 

466 

0 

0.7  to  17.6. 

427 

10 

403 

20 

B  =  BeCl2  (280) 

388 

30 

B  =  MgCl2  (144) 

A  +  B(a) 

R 

380E 

35 

3 

711 

0 

B 

(a) 

688 

10 

404 

40 

665 

20 

480 

50 

642 

30 

565 

60 

616 

40 

635 

70 

589 

50 

695 

80 

558 

60 

750 

90 

524 

70 

836 

100 

486 

80 

Solid 

state 

B 

4-  A 

B(a)  +  B(/3) 

452E 

87.5 

178 

100 

A 

B  =  AgNO 

3 

456 

100 

(126 

234) 

A 

B  =  CaCl2  (144) 

464 

0 

B 

426 

10 

777 

0 

395 

20 

732 

10 

358 

30 

700 

20 

319 

40 

680 

30 

278 

50 

668 

40 

235 

60 

650 

50 

190 

70 

618 

60 

A  +  Mix. 

563 

70 

160E 

76. 

7 

470 

80 

Mix. 

B  +  A 

170 

95 

80 

450E 

81 

.3 

195 

98 

90 

A 

210 

100 

100 

453 

90 

Solid 

state 

456 

100 

B(a)  +  B(/3) 

B  =  Li  Cl  (22 

9) 

85 

0- 

93 

Mix, 

105 

95- 

97 

602 

0 

0 

155 

100 

581 

4.7 

10 

ks  = 

26.5 

(1.0) 

561 

8 

20 

°9)  (A.) 

542 

10.5 

30 

B  = 

A1CL 

525 

12.5 

40 

(13°)  (A.) 

509 

14.5 

50 

t,  °C 

M  %  A 

493 

16 

60 

I 

1 

474 

17 

70 

190.2 

0 

Mix,  +  Mix2 

BxA 

469U  | 

18 

72 

191.2 

0. 

4 

l 

50 

72 

192.9 

0. 

7* 

Mix2 

192.9 

17. 

6 

466 

54 

75 

190.1 

20. 

1 

463 

60 

80 

184.5 

26. 

5 

458 

72 

90 

156.0 

33. 

4 

465 

100 

100 

B  = 

NaCI 

B  =  CsCl.- 

(39,  229,  279) 

(' Continued ) 

t,  °c 

I  M  %  A 

t,  °C 

|  M  %  A 

Mix. 

1 

*lB 

806 

0 

0 

298 

60 

775 

4.6 

10 

267 

70 

743 

10 

20 

AB  4-  A 

710 

15.3 

30 

258E 

72 

675 

21.5 

40 

A 

637 

28.5 

50 

355 

80 

598 

36 

60 

413 

90 

561 

43.5 

70 

455 

100 

524 

52 

80 

488 

62 

90 

472 

73 

95 

AgC103 

455 

100 

100 

B  =  NaCICL 

(78)  (A.) 

B  =  KC1  1277) 

Mi> 

c.  (?) 

i,  °C 

M  %  B 

255.0 

0 

254.1 

2. 

81 

451 

0 

253.3 

5. 

46 

408 

10 

251.7 

10. 

32 

361 

20 

251.0 

12. 

62 

335 

25 

A  4-  R 

306E 

30 

.5 

AgBr 

R 

B  =  Agl  (162) 

405 

40 

t,  °C 

M  %  B 

490 

50 

Mix. 

4-  liq. 

560 

60 

422 

0 

622 

70 

398 

10 

679 

80 

383 

20 

735 

90 

378 

30 

790 

100 

388 

40 

A-b  =  27.7  (0.63) 

409 

50 

87)  (A.) 

434 

60 

4o2 

70 

490 

80 

B  =  RbCl  (229) 

520 

90 

t,  °c 

M  %  A 

652 

100 

I 

3 

Solid 

state 

716 

0 

B(«)  +  B(B) 

680 

10 

96 

70-(84) 

630 

20 

103 

80-(87) 

560 

30 

116 

90-(94) 

475 

40 

143 

100 

370 

50 

B  4-  A 

253E 

60 

j. 

B  =  AgNO 

ri26, 

234f 

325 

70 

375 

80 

a  on 

1 

415 

90 

0 

465 

100 

380 

10 

340 

20 

300 

30 

B  =  CsCl  (229) 

257 

40 

B(a) 

211 

50 

639 

0 

A  4-  AB 

603 

10 

188U 

54.5 

550 

20 

AB 

473 

30 

186 

60 

B(a)  4-  B(jS) 

171 

70 

450U 

32 

AB  4 

Mix. 

B(/3) 

155E 

76 

400 

40 

Mix. 

320 

50 

167 

96 

80 

B(d)  4-  AB 

193 

9§ 

90 

310U 

51 

210 

100 

100 

FREEZING  POINT — SOLUBILITY:  A  =  31-8  TO  32-10 


59 


B  =  AgN03. — 

{Continued) 


t,  °c 

M  %  B 

Solid  state 

B(«)  +  B(/S) 

80 

50-96 

115 

98 

155 

100 

kB  =  27.3  (0 . 83) 

109)  (A.). 

B  = 

AlBr3 

(130 

)  (A.) 

M. 

c.  t. 

t,  °C 

M  %  A 

B 

97.1 

0 

94.2 

1.1 

93.4 

1.3 

B 

2-A- 

95.3 

1.5 

98.2 

1.6 

105.9 

2.2* 

105.9 

17.0 

108.6 

18.7 

111.3 

20.7 

115.6 

25.6 

117.8 

27.8 

BA 

125.2 

30.2 

154.6 

35.6 

182.3 

40.9 

206.8 

46.8 

215.6 

50.0 

210.3 

52.0 

i 

V 

319.0 

54.9 

*  Two  liq.  layers  from 

.3  to  17.0. 

B  =  LiBr  (231) 

t,  °C  j 

M  %  A 

Mix. 


556 

0 

0 

520 

9 

14 

490 

18.5 

27.5 

470 

27.3 

40 

460 

33 

49 

450 

40 

59 

440 

49 

71 

430 

62 

83.5 

420 

90 

99 

419 

100 

100 

B 

=  NaBr 

(231,  279) 

Mix. 

748 

0 

0 

713 

(2) 

10 

673 

(6) 

20 

633 

(10) 

30 

598 

(15) 

40 

560 

(19) 

50 

518 

(26) 

60 

479 

(34) 

70 

443 

48 

80 

425 

68 

87 

419 

100 

100 

B  = 

KBr 

(231 

279) 

t,  °C 

M  %  A 

I 

3 

742 

0 

692 

10 

633 

20 

567 

30 

485 

40 

367 

50 

B  +  A 

290E 

55.5 

1 

302 

60 

328 

70 

357 

80 

388 

90 

419 

100 

B  =  RbBr  (231) 


I 

3 

670 

0 

645 

10 

598 

20 

536 

30 

452 

40 

335 

50 

B  +  7 

VB2  (?) 

270U 

54.2 

AB2  (?) 


255  |  60 

AB2  (?)  +  A 
228E  |  68 


A 


245 

70 

320 

80 

375 

90 

419 

100 

Agl 

B  =  AgNOs  (234) 
v.  also  Fig.  24 
t,°  C  [  M  %  B 
A(a) 


648 

0 

Mixi 

470 

(2) 

10 

370 

(3) 

20 

260 

(4) 

30 

135 

(5) 

40 

B  =  Lil  (231) 


,  °C 

[  M  % 

Mix. 

+  liq. 

460 

0 

430 

10 

422 

20 

438 

30 

462 

40 

480 

50 

497 

60 

512 

70 

525 

80 

537 

90 

646 

100 

B  =  Lil.- 

— ( Cont’d ) 

t,  °C 

M  %  A 

Solid  state 

A  (a)  +  A(/3) 

418 

20 

403 

30 

380 

40 

350 

50 

315 

60 

277 

70 

237 

80 

194 

90 

145 

100 

B  =  Nal  (231) 

B 

662 

0 

640 

10 

598 

20 

558 

30 

515 

40 

471 

50 

421 

60 

B  -|-  A(a) 

390E 

65.5 

A 

(a) 

402 

70 

430 

80 

488 

90 

646 

100 

Solid 

state 

Met)  +  AOS) 

145 

0-100 

B  =  KI  (228) 

B 

680 

0 

648 

10 

602 

20 

540 

30 

463 

40 

373 

50 

265 

60 

B  +  A2B  (?) 

245E 

61.5 

A2B  (?)  +  A(a) 

255U 

62.5 

A  (a) 

328 

70 

393 

80 

460 

90 

646 

100 

Solid  state 

A(«)  +  A(d) 

142 

67-100 

B  =  Rbl  (228) 

B 

638 

0 

594 

10 

543 

20 

487 

30 

423 

40 

323 

50 

B  -|-  B2A 

280U 

52 

b2a 

262 

60 

224 

70 

B  =  Rbl. — 

{Continued) 
t,° C  |  M  %  A 
B2A  +  A(«) 
195E  |  75 

A  («) 

283  80 

430  90 

546  100 

Solid  state 
A  (a)  +  A(/S) 


142  I  34-100 


Ag2S 

B  =  Ag2Se  (185) 

t,  °c 

Wt.  %  A 

Mix. 

866 

0 

0 

851 

2 

10 

845 

5 

20 

837 

10 

30 

827 

15 

40 

813 

21 

50 

794 

32 

70 

771 

74 

767 

74 

780 

92 

80 

802 

97 

90 

839 

100 

100 

Solid  state 

A(«)  +  A(/S) 

177 

100 

150 

89 

120 

7 

5 

111 

0 

70 

90 

10 

55 

74 

2 

8 

B  =  FeS  (242) 

t,  °C  | 

Wt.  %  B 

A  (a) 

812 

0 

620 

10 

A(«)  +  B 

615 

11 

B 

735 

20 

825 

30 

910 

40 

885 

50 

1045 

60 

1090 

70 

1125 

80 

1155 

90 

1171 

100 

Solid  state 

A  (a)  +  A(/S) 

175  | 

0- 

90 

Ag2S04 

B  =  Li2S04  (ig6) 

v.  Fig.  25 

B  =  Na2S04  0««) 

v.  Fig.  26 

B  =  K2S04  (166) 

v.  Fig.  27 

AgN03 

B  =  NaN03  (H2) 

t,  °C  |  M  %  B 


Mixj 


208.  6 

0 

0 

212 

(17) 

10 

Mixi  +  Mix 

2 

217U  j 

26 

20 

40 

20 

Mix2 

234 

47 

30 

248 

54 

40 

261 

62 

50 

274 

71.5 

60 

283 

78 

70 

291 

86 

80 

300 

94 

90 

308 

100 

100 

Solid  state 
A(a)  +  AOS) 


159 

0 

138 

5 

138 

20 

B  = 

KC1* 

(126 

1 

(A.) 

207.  2 

0 

201.9 

1.82 

194.0 

3.83 

164.0 

10.26 

( 

?) 

158.8 

11.65 

190.0 

22.08 

215.0 

23.77 

>260 

26.36 

B  =  KBr 

*(126)  (A.) 

J 

207.2 

0 

180.6 

6.64 

163.5 

9.64 

149.0 

11.85 

(?) 

141.7 

12.86 

148.0 

14.79 

160.6 

16.13 

190.0 

22.08 

215.0 

23.17 

B  =  KI* 

(126)  (A.) 

I 

L 

207.2 

0 

194.2 

3.7 

152.2 

10.4 

(?) 

118.0 

1.4.0 

171.0 

17.4 

>215 

26.7 

*  Reciprocal  salt  mix¬ 
tures. 


B  =  KN03  (258) 


A 

(“) 

209 

0 

192 

10 

172 

20 

AOS) 

162 

24 

B  =  KN03. — 

(Continued) 


t,  °C 

M  %  B 

A(0)  +  AB 

131E 

38 

AB 

132 

40 

AB  +  B(«) 

134U 

45.5 

B 

(«) 

158 

50 

202 

60 

242 

70 

277 

80 

310 

90 

339 

100 

A  +  B 

120Em 

41 

Solid  state 

B(«)  +  BOS) 

125 

50-100 

AgCN 

B  =  NaCN  (256) 

7 

IB 

471 

50 

Mix4 

455 

(51) 

60 

428 

(52) 

70 

Mixi 

-{-  Mix2 

424E  i 

(52) 

71 

l 

91 

71 

Mix2 

490 

93.5 

80 

535 

97 

90 

562 

100 

100 

B  =  KCN  (256) 

A  +  AB 

291E 

11 

AB 

318 

20 

340 

30 

357 

40 

370 

50 

320 

60 

AB  +  B 

291E 

65 

B 

385 

70 

510 

80 

583 

90 

622.  5 

100 

Ag2Te 

B  =  AuTe2  (207) 

A(«) 

961  0 

775  10 

617  20 

A(«)  +  A(/S) 
495  |  30 

A(/S) 

400  |  40 

AOS)  +  B 
374E  I  47.5 


60 


INTERNATIONAL  CRITICAL  TABLES 


Ag2Te. — 

(Continued) 
B  =  AuTe2. — 


(Continued) 


t,  °c 

I  M  %  B 

B 

377 

50 

395 

60 

413 

70 

430 

80 

447 

90 

464 

100 

MnO 

B  =  B,0 

(156)  (A.) 

(?) 

800 

40.34 

760 

44.35 

(?) 

f  AB 

750E 

46.30 

AB 

770 

47.36 

840 

50.30 

820 

53.35 

AB  +  AB2 

800E 

55.35 

AB2 

850 

59.35 

900 

62.35 

940 

65.35 

910 

68.30 

AB2  AB3 

86oe 

71.30 

ab3 

920 

75.27 

870 

78.24 

MnCl2 

B  =  A1C1 

(130)  (A.) 

M. 

c.  t. 

O 

O 

M  %  A 

I 

3 

190.2 

0 

189.9 

9.7 

186.4 

13.5 

1S5.4 

16.1 

B2A  (?) 

197.2 

19.1 

203.9 

20.9 

212.9 

23.5 

226.9 

31.4 

A 

271.1 

32.4 

308.8 

34.9 

B  =  MgCl2  (229) 

Mix. 

+  liq. 

712 

0 

702 

20 

693 

30 

684 

40 

677 

50 

670 

60 

665 

70 

655 

90 

650 

100 

B  =  CaCl2  (229) 


t,° C  |  M  %  A 
Mixi 

772 

0 

0 

740 

(6) 

10 

705 

(15) 

20 

665 

(26) 

30 

635 

(36) 

40 

607 

46 

50 

590 

56 

60 

Mixi  +  Mix2 


588 

62.5 

62.5 

Mix2 

593 

75 

70 

615 

87 

80 

637 

96 

90 

650 

100 

100 

Solic 

. state 

Unmixing 


470 

60 

450 

50  |  67 

B  =  SrCl2  (229) 

B 

872 

0 

800 

10 

720 

20 

635 

30 

545 

40 

B  +  A 

499E 

45 

A 

510 

50 

530 

60 

555 

70 

593 

80 

625 

90 

650 

100 

B  =  BaCl2  (229) 

B(«) 

960 

0 

B(«)  +  B(p) 

923 

6 

B(0) 

905 

10 

842 

20 

765 

30 

670 

40 

560 

50 

B(/3)  - 

-  AxBy 

535U 

51.5 

AX  By 

520 

60 

Ax  By 

+  A 

504E 

63 

1 

557 

70 

595 

80 

625 

90 

650 

100 

B  =  LiCl  (230) 


t,°  C  |  M  %  B 
Mix, 

650 

0 

0 

634 

3 

10 

612 

8 

20 

583 

17 

30 

B  =  LiCl. — 

{Continued) 


t,  °C  |  M  %  B 
Mix,  +  Mix2 


562 

45 

45 

Mix2 

575 

79 

60 

590 

92 

80 

596 

96 

90 

602 

100 

100 

B  =  NaCl  (230) 

4 

660 

0 

628 

10 

594 

20 

550 

30 

490 

40 

A  -|-  AXB 

442U 

46 

AXB  -|-  ABy 

425E 

50 

ABy 

+  b 

446U 

58 

B 

533 

65 

585 

70 

680 

80 

750 

90 

804 

100 

B  =  KC1  (230) 

A 

650 

0 

625 

10 

575 

20 

505 

30 

A  +  AB 

449E 

35 

AB 

470 

40 

496 

50 

465 

60 

AB  - 

1-  ab4 

428E 

65 

ab4 

+  B 

445U 

69 

I 

1 

540 

75 

620 

80 

715 

90 

774 

100 

MnBr2 

B  = 

AlBr3 

(130)  (A.) 

M. 

c.  t. 

t,  °C 

I 

M  %  A 

1 

97. 1 

0 

96.3 

0.7 

B2A  (?) 

127.1 

0.7 

171.6 

2.0 

199.1 

4.6 

204.6 

9.4 

210.8 

13.8 

223.8 

20.6 

232.9 

24.0 

B  =  AlBr3. — 

{Continued) 


t,  °C 

M  %  A 

B2A  (?) 

241.7 

28.0 

242.6 

29.6 

1 

V 

>300 

31.0 

MnS 

B  =  MnSiOs  (261) 

B 

1216 

0 

1157 

5 

B  +  A 

1130E 

7 

1 

1166 

10 

1549  , 

40 

MnS04 

B  =  Na2S04  (55) 

Mix. 

+  liq. 

887 

0 

865 

10 

830 

20 

784 

30 

718 

40 

665 

50 

Mix. 

+  ba3 

645E 

54 

ba3 

673 

60 

708 

70 

715 

75 

704 

85 

685 

89* 

Solid 

state 

Mix.  +  BA3 

600 

43.5 

500 

25.5 

420 

14 

Mix 

f  B3Af 

400 

17.5 

300 

7.5 

210 

3.5 

B(«)  +  B(0) 

235 

0 

210 

3.5-75 

B  =  Li2SQ4  (55) 

B(a) 

856 

0 

770 

10 

660 

20 

B(«) 

+  A 

580E 

28 

i 

610 

40 

628 

50 

640 

60 

658 

80* 

Solic 

state 

B(«)  +  B(/3) 

565 

0-80 

*  Decompn.  of  A  above 
80  M  %. 


t  Forms  at  420°  over 
range  14-75  M  %. 


B  =  K2S04  (5S) 
t,° C  I  M  %  A 
Mix. 


1066 

0 

0 

1018 

(3) 

10 

948 

(8) 

20 

833 

(16) 

30 

Mix.  +  A2B 


680E 

23. 5|  40 

A2B 

765 

50 

820 

60 

842 

66.7 

823 

75 

A2B  -j-  A 

8ooe 

82 

A 

815 

87* 

Solid  state 

B(«)  +  B(/3) 

590 

0 

560 

5-66 . 7 

Mix. 

T  A2B 

650 

19 

600 

13.5 

*  A  decomposes  above 
85  M  %. 


MnSi03 

B  =  MnTiQ3  (245) 

t,  °C 

1  M  %  B 

4 

1218 

0 

1208 

10 

1153 

20 

A  +  Mix. 

1121E 

39 

22.5 

Mix. 

1158 

42 

30 

1199 

52 

40 

1238 

66 

50 

1273 

74 

60 

1306 

81 

70 

1337 

88 

80 

1370 

94 

90 

1404 

100 

100 

There 

is  a  trans- 

formation 

at  1050- 

1060°  over  range  30- 
85  M  %. 

FeF3 

B  =  NaF  (205)  (A.) 

t,  °C 

M  %  A 

B 

1040 

0 

1025 

10 

1005 

15 

975 

25 

945 

30 

B  +  (?) 

892E* 

35 

*  All  mixtures  give  a 

halting  pt.  at  892°. 

FeBr2 

B  -  AlBr, 

(13°)  (A.) 

20  M  %  A  soluble 


in  B  at  300°. 


FeS 

B  =  Na2S  (252)  (A.) 

t,  °c 

1  M  %  B 

A 

835 

25.0 

685 

33.3 

A  - 

t-  (?) 

661E 

50.0 

Exptl. 

mixtures 

give  a  halting  pt.  at 

ca.  665°. 

C0SO4 

B  =  Li2SQ4  ( 

53) 

t,  °C 

M  %  A 

Mix. 

856 

0 

0 

785 

(5) 

10 

640 

(12) 

25 

Mix.  +  A 

595E 

14 

j  29 

1 

4* 

670 

40 

757 

50 

850 

65 

Solid  state 

B(«)  +  B(/3) 

585 

0 

577 

5 

570 

11- 

25 

*  Decomposes 

above 

70  M  %. 

B  =  Na2S04  ( 

5  3) 

Mix. 

887 

0 

0 

850 

(5) 

10 

797 

(ID 

20 

720 

(IS) 

30 

622 

(27) 

40 

Mix. 

+  A 

575E 

30  I 

50 

A 

665 

60 

790 

70 

900* 

78.5 

Solid  state  f 

Mix.  +  A 

550 

29 

500 

26 

450 

21 

Mix. 

+  b,a 

400 

15 

350 

5 

250 

4 

*  A  decomposes  abovi 

900°. 

t  B3A  forms  at 

425' 

and  >18  M 

%  A. 

FREEZING  POINT— SOLUBILITY:  A  =  32-10  TO  55-4 


61 


B  =  K2S04  (53) 

t,  *C 

1  M  %  A 

B(a) 

1066 

0 

1015 

10 

935 

20 

800 

30 

605 

40 

B  +  BA 
535E  |  42.5 

BA  -f-  BA2 


560U 

48 

ba2 

605 

50 

710 

60 

736 

66.7 

ba2 

+  A 

725E 

70.5 

825 

77 

*  Decomposes  above 
80  M  %. 


CoAs 

B  =  NiAs  (83) 
t,  °C  |  Wt.  %  A 
Mix. 


970 

0 

995 

10 

1020 

20 

1045 

30 

1068 

40 

1090 

50 

1110 

60 

1130 

70 

1147 

80 

1163 

90 

1181 

100 

NiBr2 

B  =  AlBr3 
(130)  (A.) 

0.54  M  %  A  solu¬ 
ble  in  B  at  300°;  0.78 
M  %  A  not  com¬ 
pletely  sol.  in  B  at 
360°. 


Ni2S 

B  =  Na2S  (84) 
v.  Fig.  28 


NioSs 

B  =  Na2S  (84) 
v.  Fig.  29 


CrCl3 

B  =  AICI3  (13°)  (A.) 

<1.0  M  %  A 
soluble  in  B  at  300°. 


CrBr3 

B  =  AlBr3  (130)  (A.) 

<0.5  M  %  A 
soluble  in  B  at  300°. 


M0O3 

B  =  Na2Mo04  (93) 


t,  °C 

M  %  A 

I 

3 

791 

0 

700 

10 

553 

20 

B  +  BA 

495E 

25 

BA 

525 

30 

574 

40 

612 

50 

593 

60 

BA  -| 

-  B(y) 

552E 

75 

B(t)  +  B(0) 

575 

78 

B((3)  +  B(a) 

620 

85.5 

B(a) 

686 

100 

Solid  state 

B(t)  +  B(8) 

412 

90-100 

B  =  K2MoQ4  (io) 

t,  °C 

M  %  B 

1 

V 

786 

0 

682 

10 

A  +  A3B 

526E 

20 

A3B 

560 

25 

A3B  -f“  A2B 

544E 

28.5 

A2B 

558 

33.3 

529 

40 

A2B  -J-  AB 

480E 

47.5 

AB 

484 

50 

AB  +  B 

476E 

53 

] 

3 

620 

60 

745 

70 

829 

80 

888 

90 

926 

100 

WO3 

B  =  Na2W04  (ig6) 


t,  °c 

M 

% 

B(«) 

698 

0 

665 

10 

B(a)  +  BA 

626E 

19 

BA 

668 

30 

708 

40 

731 

50 

729 

60 

BA  +  A  (?) 
723E  !  67 


B  =  Na2W04. — 

B  = 

Na20 

B  = 

NaF 

B  = 

CsF.— 

( Continued ) 

(2°3)  (A.) 

(74,  193,  205) 

( Continued ) 

t,  °C 

M  %  A 

t, 

°C 

M  %  B 

t,  °C 

M  %  A 

t,  °C 

M  %  A 

A  (?) 

Mix. 

Mix. 

B  -f-  B3A 

743 

70 

“vis.” 

0-12 

990 

0 

0 

675E 

6.5 

A  (?)  -h  A  (?) 

th 

tu* 

925 

(3) 

10 

b3a 

761U(?) 

74 

585 

579 

12.13 

Mix.  +  B3A(a) 

728 

10 

A  (?) 

582 

574 

13.81 

885E 

(4) 

14 

810 

20 

800 

81 

607 

600 

15.48 

B3A(«) 

823 

25 

Solid  state 

670 

664 

16.82 

960 

20 

745 

30 

B(«)  +  B(|8) 

719 

719 

17.82 

1000 

25 

B3A  +  A  (?) 

588 

0-50 

749 

732 

18.82 

980 

30 

490E  (?) 

B(d)  +  B(7) 

764 

754 

19.48 

855 

37 

.5 

564 

0-50 

783  f 

779 

20.00 

B3A(a)  -f-  B5A3 

A1CI, 

746 

739 

21.12 

725U 

40 

B  =  AlBr3  (US) 

B  =  K2W04  (ii) 

709 

22.12 

b5a3 

B 

t,  °C 

M  %  B 

658 

655 

23.75 

700 

45 

97.  4 

0 

V 

680 

667 

24.42 

BsA3  -)-  A  (?) 

88.5 

9.0 

875 

25 

694 1 

688 

25.00 

685E 

47 

79.0 

21.2 

715 

35 

679 

672 

26.97 

A? 

B  +  A 

A  +  A2B 

615 

28.59 

770 

48 

.5 

73.  IE 

34.8 

638U 

38.5 

580 

574 

30.15 

Solid  state 

A 

A2B 

657 

630 

31.76 

B3A(ck)  +  B3A(/3) 

84.3 

40.6 

593 

45 

732§ 

730 

33.33 

565 

0-37 . 5 

119.8 

57.6 

A2B  AB 

*  =  temp,  of  com- 

133.8 

65.0 

548E 

48 

plete  fusion, 
t  A4B.  J  A3B.  §  A2B. 

B  =  KF  (205) 

149.8 

76.1 

556 


AB 


50 

B 


542E 

54 

( 

B 

t,  °c  ! 

625 

60 

738 

70 

999 

814 

80 

983 

862 

90 

966 

894 

100 

945 

b2o3 

B  =  Li20  (156)  (A.) 
t,  °C  |  M  %  A 
AB 


722 

760 

750 

720 


47.70 
50.40 

53.70 
55.00 


AB  -f-  A2B 
680E  |  60.36 

A2B 


730 

850 

925 

904 

810 


63.20 

65.00 

65.90 

67.70 

69.70 


A2B  -f-  A3B 
655E  |  71.20 

A3B 

750  |  73.34 


B 


A1203 

Na3AlF6 

74,  193) 

M  %  A 
Mix. 


0  0 
7  10 

13  20 

18  30 

Mix.  +  (?) 
940E|  18. 5|  32.5 

(?) 


975 

40 

1072 

50 

AIF3 

B  =  CaF2  (73) 
B 

1360 


(1315) 

(1245) 

1120 

B 


0 

10 

20 

30 

Mix. 


820E  152.5|  37. 
Mix. 


833 

53.5 

40 

875 

(61) 

50 

890 

58 

B  =  LiF  (205) 
B 


A3B  +  A4B 

870 

0 

700E 

75.90 

763 

10 

A4B 

B  -j-  B3A 

730 

78.72 

710E 

14.5 

A4B  A5B 

B3A 

620E 

81.28 

760 

20 

AJ3 

800 

25 

680 

83.70 

757 

30 

590 

85.10 

B3A  +  A  (?) 

520 

87.06 

689E 

37 

B 


885 

850 


0 

5 


B  T  B3A 


837E 


B3A 


885 
952 
1000 
1035 
995 
920 
B3A  • 
570E(?) 
There 


10 
15 
20 
25 
30 
35 
F  A  (?) 

1  40 

is  a  trans¬ 


formation  in  solid 
state  at  301°  over 
0-25  M  %  A. 


B  =  RbF  (205) 
B 


833 

805 
B  -f 
792E 


0 
5 

B3A(a) 


B3A(a) 


8 

10 

20 

25 

30 

35 


820 
930 

976 

915 
800 

B3A(a)  -f-  A  (?) 
560E  |  40 

Solid  state 
B3A(a)  +  B3A(d) 
352  I  0-40 


B  = 

716 

685 


CsF  (205) 
B 

0 
5 


B  =  MgCl2 
(130)  (A.) 

M.  c.  t. 

t,  °C  1  M  %  B 


190.2 

188.6 

187.4 

186.4 


0 

9.5 

12.4 

15.4 


A2B  (?) 


188.0 

207.6 

224.2 

227.4 

>350 


B 


17.9 
22.1 
27.5 
29.1 

30.9 


B  =  BaCl2 
(13°)  (A.) 

M.  c.  t. 

A 

190.2  |  0 

a2b  (?) 


191.5 

2.0* 

191.5 

13.0 

192.5 

14.0 

198.8 

20.1 

209.4 

22.8 

255.5 

27.1 

*  Two  liq.  layers  from 

0  to  13.0. 

1  =  LiCl  (130)  (A.) 

M. 

c.  t. 

A 

190.2 

0 

190.0 

6.6 

187.9 

17.2 

171.4 

29.6 

125.6 

38.4 

114.4 

40.1 

62 


INTERNATIONAL  CRITICAL  TABLES 


A1C13.- 

(■ Continued ) 
B  =  LiCl. — - 

(■ Continued ) 


t,  °c 

M  %  B 

A 

lB 

117.8 

43.2 

132.8 

45.8 

139.9 

47.4 

143.0 

49.6 

143.  5m 

50.0 

1 

B 

170.4 

49.6 

338.5 

50.5 

B  = 

NaCl 

(130 

(A.) 

M. 

c.  t. 

2 

\ 

190.  2 

0 

AXB 

193.5 

0.2* 

193.5 

18.0 

192.0 

20.1 

190.0 

22.1 

182.0 

26.1 

169.4 

30.6 

151.3 

33.9 

130.2 

37.3 

AB 

123.6 

41.1 

140.7 

44.8 

147.9 

47.6 

151.9 

48.3 

B 

153.7 

48.4 

320.5 

49.5 

*  Two  liq 

.  layers  from 

0.2  to  18.0. 

B  =  KC1  (130)  (A.) 

M. 

C.  t. 

A 

190.2 

0 

AXB 

193.0 

0.4* 

193.0 

IS. 5 

192.5 

19.0 

187.4 

23.0 

177.2 

27.0 

162.1 

31.2 

AB 

158.4 

34.5 

178.7 

37.5 

213.1 

42.9 

248.4 

48.8 

B 

255.5 

49.5 

375.0 

51.5 

*  Two  liq 

.  layers  from 

0.4  to  18.5. 

AlBr3 

HH 

< 

II 

(H7)  (A.) 

Mix.  (?) 

93.0 

0 

92.0 

0.94 

88.6 

4.46 

B  =  MgBr2 

(130)  (A.) 

M.  c.  t. 

i,°  C  I  M  %  B 
A 


97.1 

0 

96.8 

0.6 

96 . 5m 

1.4 

A2B  (?) 

134.9 

0.6 

160.7 

1.4 

190.2 

3.8 

199.6 

8.1 

210.5 

12.9 

221.6 

18.4 

231.5 

23.5 

B 

>360 

24.0 

B  = 

CaBr2 

(I30)  (A.) 

M. 

c.  t. 

A 

97. 1 

0 

AXB 

208.8 

0.8* 

208.8 

14.0 

195.3 

15.4 

A2B 

213.1 

16.0 

229.9 

18.9 

260.1 

24.3 

298.4 

30.9 

306.0 

33.3 

304.9 

33.8 

B 

398.0 

33.8 

*  Two  liq 

.  layers  from 

0.8  to  14.0. 

B  = 

BaBr2 

(130 

(A.) 

M. 

c.  t. 

A 

97. 1 

0 

AoB 

269.4 

0.9* 

269.4 

16.0 

276.7 

18.3 

292.0 

21.2 

310.0 

24.2 

335.0 

28.0 

*  Two  liq.  layers  from 

0.9  to  16.0. 

B  =  LiBr  (130)  (A.) 

M. 

c.  t. 

A 

97.  1 

0 

A7B 

107.2 

0.6 

108.2 

2.0 

112.4 

8.7 

114.8 

12.5 

114.6 

14.0 

113.0 

16.2 

A2B 

117.7 

17.1 

125.2 

25.7 

129.4 

30.6 

B  =  LiBr.— 

(Continued) 


O 

O 

M  %  B 

AB 

135.5 

34.2 

157.9 

39.1 

180.7 

44.9 

192.5 

48.4 

197.0 

50.0 

195.4 

50.6 

B 

221.4 

51.4 

405.0 

56.7 

510.0 

63.9 

523.0 

74.6 

532.0 

90.0 

535.0 

100 

B  = 

NaBr 

(130 

(A.) 

M. 

c.  t. 

A 

97. 1 

0 

94.8 

0.9 

93.6 

1.4 

AXB 

93.0 

1.7 

94.6 

2.2 

95.4 

2.6* 

95.4 

16.3 

94.2 

17.0 

91.6 

18.4 

90.4 

19.0 

A7B2 

92.8 

16.9 

94.0 

18.4 

95.4 

20.5 

96.0 

22.2 

95.1 

23.4 

A,B 

94.8 

24.0 

98.2 

25.1 

104.5 

31.9 

AB 

108.8 

32.6 

131.2 

35.3 

154.8 

38.9 

170.4 

42.0 

196.4 

48.6 

201.0 

50.0 

200.5 

50.3 

B 

269.0 

50.3 

360.0 

51.1 

*  Two  liq.  layers  from 

2.6  to  16.3. 

B  =  KBr  (130)  (A.) 

M. 

c.  t. 

A 

97. 1 

0 

AXB 

97.5 

0.3 

98.1 

0.4* 

98.1 

22.1 

95.6 

23.3 

92.2 

24.7 

A2B 

88.6 

25.8 

B  =  KBr. — (Cont’d) 

t,  °C 

M  %  B 

A2B 

93.0 

28.8 

95.8 

33.3 

AB 

109.0 

34.7 

130.6 

37.3 

154.6 

41.0 

171.4 

44.5 

188.4 

49.0 

191.5 

50.0 

189.6 

51.3 

] 

B 

188.8 

52.0 

>390 

54.7 

*  Two  liq.  layers  from 

0.4  to  22.1. 

YF3 

B  =  CaF 

(26°)  (A.) 

t,  °C 

M  %  A 

(?) 

1384 

0 

1386 

6.88 

1408 

14.26 

1389 

22.19 

1367 

30.72 

1269 

50.00 

CeF, 

B  =  CaCl 

2*  (2 4)  (A.) 

(?) 

795 

0 

1300 

5.88 

1330 

12.34 

1360 

19.44 

1350 

36.02 

1324 

100 

*  Reciprocal  salt  mix- 

tures. 

B  =  KF  (205) 

B 

885 

0 

860 

3.0 

838 

6.0 

809 

9.5 

708 

19.5 

692 

21.5 

B  d 

-  (?) 

660E* 

24.5 

*  All  mixtures  give  a 

halting  pt.  at  640°— 660°. 

BeCl2 

B  =  MgCl2,  CaCl2) 

BaCl2,  LiCl,  NaCl 

(280) 

BeS04 

B  =  K2S04  (94) 

B(«) 

1071 

0 

1005 

10 

920 

20 

810 

30 

B(a)  +  BA2 

768E 

33 

B  =  K2SO 

4. — ( Cont’d ) 

t,  °c 

M  %  A 

ba2 

820 

40 

875 

50 

910 

60 

(925) 

66.7 

Solic 

state 

B(a) 

d-  B(d) 

588 

0-66 

At  >800°  A  decom- 

poses  considerably. 


MgF2 

B  =  Mg3(P04)2 


(2 

70) 

B 

1184 

0 

1110 

8 

B  +  BA 

1076E 

11 

BA(a) 

1170 

30 

1253 

50 

1247 

60 

1220 

70 

1165 

80 

BA(ff)  +  A 

1105E 

87 

A 

1145 

90 

1194 

95 

1220 

100 

Solid  state 

BA(a)  -f-  BA(j3) 

979 

0-50 

BAGS)  +  BA(t) 

845 

50-100 

B  =  CaF: 

(28)  (A. 

t,  °c  | 

M  %  B 

A 

(1264) 

0 

1157 

8.15 

1105 

21.02 

1008 

34.74 

A  -f  B 

948E* 

42.44 

B 

954 

44.40 

1086 

59.72 

1219 

76.16 

(1396) 

100 

*  All  mixtures  give  a 
halting  pt.  at  ca.  948°. 


B  =  LiF  (248) 


t,  °C  I  M  %  A 
Mixi 


840 

0 

0 

807 

5 

10 

758 

13 

20 

698 

27 

30 

672 

39 

40 

Mixj  -f-  Mix2 

669 

45 

45 

Mix2 

d-  liq. 

673 

50 

690 

62 

(1053) 

(76.5) 

MgCl2 

B  =  MgSQ4  (124) 


t,  °C 

M  %  B 

i 

703 

0 

690 

10 

Ad-B 

667E 

20 

I 

3 

815 

30 

910 

40 

980 

50 

1035 

60 

1185 

100 

B  =  CaCl2  (159) 


4. 

711 

0 

695 

10 

670 

20 

645 

30 

Ad-B 

621E 

39 

B 

660 

50 

690 

60 

720 

70 

745 

80 

765 

90 

777 

100 

B  =  SrCl2  (229) 

A 

712 

0 

685 

10 

605 

30 

565 

40 

A  - 

f  B 

532E 

50 

B 

675 

60 

770 

75 

825 

85 

872 

100 

B  =  BaCl2  (229) 

A 

712 

0 

695 

10 

660 

20 

600 

30 

A  +  AxBy 

560E 

34.5 

AxBy  d~  B(/i) 

590U 

38 

BGS) 

745 

55 

845 

70 

885 

80 

910 

90 

B(/3)  +  B(a) 

923 

94 

B(a) 

960 

100 

FREEZING  POINT— SOLUBILITY:  A  =  55-4  TO  77-4 


63 


B  =  LiCl  (22  9) 


t,  °c  I 

Mix. 

602 

588 

578 

570 

580 

593 

660 

712 

M  %  A 
+  liq. 

0 

10 

20 

40 

60 

70 

90 

100 

B  =  NaC 

(159, 243) 

t,  °C 

7 

M  %  B 

711 

0 

660 

15 

570 

35 

510 

45 

A  4 

-  AB 

450U 

51 

AB  +  ABX 

430E 

56 

AB* 

+  B 

468U 

61 

B 

560 

70 

672 

80 

755 

90 

803 

100 

B  =  KC1  (159) 

A 

711 

0 

678 

10 

639 

20 

586 

30 

506 

40 

A  +  AB 

475E 

|  42.5 

AB 

489 

50 

460 

60 

AB  +  AB2 

433E 

65 

ab2 

436 

|  66.7 

AB 

+  B 

426E 

|  67.5 

B 

497 

70 

623 

80 

710 

90 

776 

100 

MgBr2 


B  =  LiBr  (129) 

t,  °C 

M  %  A 

Mixi 

552 

0 

0 

552 

10 

548 

10 

542 

20 

514 

20 

537 

30 

512 

30 

542 

40 

534 

40 

B  =  LiBr. — (Cont’d) 
t,  °C  |  M  %  A 


Mixi  - 

f-  Mix 

2 

548U  | 

43 

43 

l 

82 

43 

Mix2 

578 

(83) 

50 

616 

(84) 

60 

645 

(86) 

70 

670 

(89) 

30 

692 

(94) 

90 

711 

100 

100 

B  =  NaBr  (129) 

B 

742 

0 

707 

10 

655 

20 

570 

30 

B  +  A 

431E 

41 

A 

500 

50 

565 

60 

625 

70 

663 

80 

690 

90 

711 

100 

B  =  KBr  (129) 

B 

730 

0 

702 

10 

627 

20 

450 

30 

B  -j-  B2A 

348UE 

33.3 

B2A  BA 

334E 

35 

BA 

368 

40 

BA  +  A 

391U 

1 

48 

410 

50 

500 

60 

575 

70 

638 

80 

682 

90 

711 

100 

MgS04 

B  =  Na2S04 

(91, 

165) 

v.  Fig.  30 

B  =  K2SO1 

(90,  165) 


t,  °c 

1 

M  %  B 
4. 

1124 

0 

965 

15 

A  -(-  A2B 

884 E 

22 

A2B 

910 

25 

930 

33.3 

910 

40 

835 

50 

B  =  K2S04.- 

B  =  Ca3(P04)2. — 

( Continued ) 

( Continued ) 

t,  °C 

M  %  B 

t,  °C 

M  %  A 

A2B  -f-  Mix. 

1 

4. 

746E 

92 

62 

1255 

90 

Mix. 

1335 

95 

850 

(94) 

70 

1392 

100 

960 

1030 

1076 


(96) 

(99) 

100 


80 

90 

100 


Solid  state 
B(«)  +  B  (ft) 


580 

33 . 3-97 

595 

100 

CaO 

B 

= 

CaCl2 

(19,  20, 

222)  (A.) 

t,  °c 

I 

M  %  a 

765 

0 

742 

5.72 

727 

10.23 

B  +  A 

774E 

(?) 

J 

L* 

800 

12.96 

860 

(24) 

940 

(24) 

A'b  = 

40.0  (1.0). 

*  Slight  mix.  formation. 

CaF2 

B 

= 

CaCl2 

(168 

201) 

B 

774 

0 

705 

10 

B  +  BA 

644E 

19 

BA 

695 

30 

725 

40 

BA 

+  A 

737U 

42 

X 

4 

820 

50 

940 

60 

1045 

70 

1140 

80 

B  =  Cal2 

(219)  (A.) 

t,  °C 

|  M  %  B 

(?) 

1330 

0 

625 

* 

82.5 

740 

100 

*  Minimum  ft,. 

B  =  Ca3(P04)2  (168) 

t,  °C 

M  %  A 

b3a 

(1650) 

1510 

1410 

1255 


25 

55 

70 

85 


B3A  +  A 
1205E  I  88 


B  =  CaSi03  (127) 

B 

1612 

0 

1380 

10 

1290 

20 

1215 

30 

1170 

40 

B  +  A 

1126E 

47 

1 

I 

1140 

50 

1205 

60 

1270 

70 

1330 

80 

1365 

90 

1378 

100 

B  =  NaF  (75) 

t,  °C 

1 

M  %  B 

1360 

0 

1080 

20 

950 

35 

A  +  B 

810E 

53 

B 

880 

70 

940 

85 

990 

100 

CaCl2 

B  = 

CaBr2 

(219)  (A.) 

Mix. 

780 

0 

735* 

60 

760 

100 

*  Minimum  £l. 

B  = 

CaS04 

(221 

)  (A.) 

4. 

765 

0 

748 

4.96 

738 

6.52 

733 

8.62 

727 

10.53 

kA  =  39.0  (1.1). 

B  =  Ca3(P04)2  (i  68) 

t,  °C 

M  %  A 

b3a 

(1530) 

25 

(1500) 

50 

(1380) 

75 

1280 

85 

1190 

90 

B3A  -f-  BA 

1040U 

95 

BA  +  A 

770E 

99 

B  =  Ca3(P04)2. — 
(Continued) 
t,  °C  |  M  %  A 
A 


772  I  100 


B  =  CaC03 

(22!)  (A.) 

t,  °C 

M  %  B 

A 

765 

0 

751 

3.84 

741 

5.82 

732 

7.78 

kA  =  41.0  (0.76). 

B  =  CaSi03  (128) 

t,  °C 

M  %  A 

B 

1501 

0 

1460 

10 

1390 

20 

1300 

30 

1220 

40 

1170 

50 

1120 

60 

1060 

70 

990 

80 

900 

90 

B  +  A 

765E 

99 

A 

772 

100 

CaO  forms  during 

melting. 

B  =  SrCU 

(222)  (A.) 

i,  °C 

M  %  B 

A  (?) 

Mix. 

765 

0 

752 

1.37 

733 

3.44 

707 

6.05 

*  Reciprocal  salt 

mix- 

tures. 

B  = 

SrCl2 

(229,  238,  262 

) 

MiXi 

772 

0 

0 

732 

(7) 

10 

690 

(14) 

20 

652 

(27) 

30 

Mixi 

+  Mix 

2 

646 

35 

35 

Mix2 

655 

(41) 

40 

690 

(54) 

50 

730 

(65) 

60 

770 

(76) 

70 

808 

(85) 

80 

842 

(93) 

90 

872 

100 

100 

Solid  state 

Unmixing 

560 

35 

550 

25 

44 

535 

20 

50 

B 


=  BaO*  (222)  (A.) 
t,°C  |  M  %  B 
A  (?)  Mix. 


765 

742 

716 


0 

2.38 

4.65 


*  Reciprocal  salt  mix* 


tures. 


B  =  BaCl2 


(219,  229,  238) 

A 


772 

715 

668 

620 

A 

600E 


0 

10 

20 

30 

+  B(«) 
35 


635 

700 

810 

907 


B(jS) 


40 

50 

70 

90 


B  (/3)  +  B(«) 

923  |  93 

B(«) 

960  |  100 

kA  =  38.0  (2.5) 

(144)  (A.) 


B  =  BaSOi* 


(221) 
A  (?) 
765 
756 
743 
716 


(A.) 

Mix. 

0 

1.31 

3.43 

6.63 


*  Reciprocal  salt  mix¬ 
tures. 


B  =  LiCl  (95,  229) 

t,° C  I  M  %  A 
Mixi 
0 


612 

581 
555 
524 
Mixi 


(4) 

(8) 
(11) 

+  Mixa 


0 

10 

20 

30 


Mix2 

507  (86)  40 

547  (87)  50 

587  (89)  60 

640  (92)  70 

700  (95)  80 

740  (97)  90 

774  100  100 

Solid  state 
Unmixing 
441  |  0-100 


B  =  NaCl 


(159,  243) 

B 


798 

0 

765 

10 

720 

20 

670 

30 

600 

dr, 

64 


INTERNATIONAL  CRITICAL  TABLES 


CaCl2. — (Cont’d) 

B  =  NaCl. — 

(Continued) 

t,  °C  |  M  %  A 
B  +  A 


505E 

555 

615 

675 

725 

770 

=  15 
(144)  (A.) 

51.5 

k 

60 

70 

80 

90 

100 

5.0  (5.0) 

. 

B  =  KC1  (159) 

t,  °C 

M  %  B 

1 

k 

777 

0 

740 

10 

6S5 

20 

A 

AB 

640E 

26 

AB 

'680 

30 

735 

40 

754 

50 

715 

60 

650 

70 

AB  +  B 

6Q0E 

75 

B 

650 

80 

728 

90 

776 

100 

CaBr2 

B  =  LiBr  (12 

9) 

t,  °C 

M  %  A 

Mixi 

652 

0 

0 

552 

10 

542 

10 

551 

20 

‘  532 

20 

545 

30 

533 

30 

552 

40 

544 

40 

Mix!  +  Mix 

2 

562E  | 

42.5 

42.5 

82 

42.5 

Mix2 

578 

83 

50 

590 

83 

60 

628 

85 

70 

688 

92 

80 

722 

98 

90 

730 

100 

100 

B  =  NaBr  (129) 


Mixi 


742 

0 

0 

715 

7 

10 

678 

14 

20 

630 

20 

30 

580 

26 

40 

535 

30 

50 

B  =  NaBr.— 

( Continued ) 
t,  °C  |  M  %  A 
Mixi  +  Mix2 


( 

32 

60 

514E 

87 

60 

Mix2 

598 

90 

70 

650 

93 

■  80 

695 

96 

90 

730 

100 

100 

A2B  forms  below 

468°. 

B  =  KBr  (129) 

B 

730 

0 

695 

10 

643 

20 

5S5 

30 

B  - 

b  BA 

545E 

35 

.5 

BA 

610 

40 

637 

50 

615 

60 

BA  +  A 

562E 

67 

1 

k 

580 

70 

635 

80 

6S7 

90 

730 

100 

CaS 

B  =  CaSi03  (146) 

Mix. 

1512 

0 

0 

1480 

3 

10 

1460 

7 

20 

1445 

9 

30 

1425 

14 

40 

1395 

30 

50 

1370 

50 

Solid  state 

Unmixing 

1301 

2 

0 

.  1250 

7 

29. 

1200 

4 

33 

1150 

35 

CaS04 

B  =  Li2S04  (164) 

B(«) 

843 

0 

755 

10 

B (a)  +  A 

700E 

18 

A 

760 

25 

820 

30 

912 

40 

990 

50 

1055 

60 

1122 

70 

A  c 

ecomposes 

above  1200°. 

B  =  Na2S04 


(48, 

164) 

t,  °C 

M  %  A 

Mixi 

881 

0 

0 

913 

(12) 

5 

955 

(16) 

10 

b4a 

944 

.  20 

Mix2 

940 

(21) 

30 

Mix 

+  A 

913E 

(33) 

40 

A 

940 

50 

995 

60 

1070 

70 

1155 

80 

Solid  state 

B(a)  +  B(/3) 

231 

0 

200 

91 

178 

4 

200 

6! 

240 

1 

5 

B  = 

k2so4 

(94, 

164) 

Mix. 

1057 

0 

0 

1040 

(1) 

10 

1008 

(3) 

20 

955 

(6) 

30 

Mix.  +  BA2()3)  * 

867E 

(10) 

42 

BA2(/3) 

920 

50 

BA2(/3)  -f"  BA2(a) 

936 

56 

BA2(a) 

9S5 

60 

BA2(a 

0  +  A. 

1004UE 

66 

.7 

\ 

1050 

70 

1150 

80 

Solic 

state 

B(a)  +  B(/3) 

580 

0 

553 

5-66 

B  =  Rb,S04  (164) 

v.  Fig.  31 

>1200c 

A  decom- 

poses. 

Ca(N08)2 

B  =  NaN03 
(160)  (A.) 


B 


315.1 

0 

303.9 

5.27 

2S5.6 

11.11 

272.9 

17.65 

249.8 

25.00 

B  - 

b  A 

236 . 5E 

33.33 

B  =  NaNOs  — 

( Continued ) 


t,  °C 

M  %  A 

1 

k 

284.1 

42.86 

355.4 

53 . 85 

421.0 

66.66 

490.0 

81.82 

B  = 

KNO3 

(16°)  (A.) 

B 

346.0 

0 

318.5 

5.27 

295.2 

11. 

11 

262.2 

17.65 

B  +  A 

210. 5E 

25.00 

A 

221.9 

33.33 

263.3 

42.86 

345.3 

53.85 

450.0 

66.66 

508.4 

81.82 

Ca3(P04)2 

13  =  N3.2B4O7 

* 

(204)  (A.) 

(?) 

732 

0 

655 

3.30 

475 

6.74 

575 

10.30 

640 

14.00 

*  Reciprocal  salt 

mix- 

tures. 

CaC03* 

B  =  Na2C03f  ( 

172) 

•  Mix. 

860 

'  0 

0 

872 

(6) 

5 

875 

(7) 

7 

870 

(10) 

15 

851 

(20) 

25 

812 

(27) 

35 

Mix.  +  AB 

786E 

28 

38 

1 

kB 

800 

40 

812 

50 

B  =  K2C03f  (172) 
Mix. 


896 

0 

0 

888 

(4) 

10 

849 

(10) 

20 

803 

(13) 

30 

Mix.  +  AB 

753E 

17 

39 

7 

kB 

777 

40 

800 

45 

814 

50 

*  A  decomposes  above 
50  M  % 

t  Under  1  atm.  CO2. 


CaSi03 

B  =  CaTiOs  (2  4  5) 


t,  °C 

r(i  %  b 

Mix. 

1512 

0 

1460 

10 

1435 

20 

1425 

30 

1430 

40 

1440 

50 

1465 

60 

1490 

75 

Solid 

state 

Unmixing 

1350 

4 

9 

1300 

34 

61 

1250 

28 

64 

1200 

23 

SrO 

B  = 

SrCl2 

(20,  222)  (A.) 

t,  °C 

1  M  %  A 

B 

873 

0 

846 

3. 

81 

834 

5. 

26 

807 

8. 

05 

797 

11. 

38 

A  (?) 

910 

25. 

40 

kB  =  107  (0.81). 

B=BaCl2 

*(222)  (A.) 

B  (?) 

Mix. 

960 

0 

925 

3. 

42 

907 

6. 

32 

897 

7. 

87 

*  Reciprocal  salt  mix- 

tures. 

SrF2 

B  =  SrCl 

,(201, 

270) 

B 

874 

0 

815 

5 

B  4 

-  BA 

753E 

13 

BA 

890 

25 

962 

50 

BA  +  A 

952E 

63 

A 

1045 

70 

1165 

80 

1400 

100 

B  =  Sr3(P04)2 

(270) 

t,  °C 

|  M  %  B 

7 

k 

1400 

0 

1325 

5 

A  +  AB3 

1207E 

10 

B  =  Sr3(P04)2. — • 

’  ( Continued ) 

t,  °c 

M  %  B 

ab3 

1350 

20 

1685 

75 

B  =  BaF2 

(28)  (A.) 

Mix. 

1146 

15.12 

1188 

23.42 

1174 

41.64 

1200 

62.47 

SrCl2 

B  = 

SrS04 

(221 

i 

(A.) 

k 

873 

0 

842 

4.61 

828 

7.08 

813 

9.35 

kA  =  95  (0.65). 

B  =  Sr3(P04)2  (27°) 

A 

874 

0 

A  +  AB3 

828E 

2 

ABa 

930 

5 

1070 

10 

1235 

20 

1625 

75 

B  = 

SrC03 

(22!)  (A.) 

A 

873 

0 

854 

2.70 

841 

4.25 

829 

6.25 

817 

8.29 

kA  =  107  (0.57). 

B  =  BaO*  (222) 

t,  °C 

M  %  A 

B  (?) 

Mix. 

960 

0 

934 

2.17 

905 

3.60 

890 

6.66 

*  Reciprocal  salt  mix- 

tures. 

B  = 

BaCl2 

(219,  229,  262) 

t,  °c 

M  %  B 

Mix. 

+  liq. 

870 

0 

860 

10 

850 

20 

847 

30 

850 

40 

860 

50 

870 

60 

885 

70 

905 

80 

930 

90 

955 

100 

FREEZING  POINT— SOLUBILITY:  A  =  77-4  TO  79-4 
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B  = 

BaCl2. — 

B  =  KC1. — 

( Continued ) 

( Continued ) 

t,  °C 

M  %  B 

t,  °C  j 

M  %  A 

Solid  state 

A 

B(«)  +  B(d) 

665 

70 

635 

10 

743 

80 

640 

20 

810 

90 

660 

30 

870 

100 

685 

40 

715 

50 

SrBr2 

755 

60 

B  =  LiBr  (129) 

790 

70 

B 

835 

80 

662 

0 

875 

90 

498 

20 

922 

100 

B  ~1~  A2B 

453E  | 

33 

A,B 

B  = 

LiCl  (229) 

472 

40 

t,  °C 

M  %  A 

492 

50 

a 

A2B  A 

602 

0 

503U  | 

61.5 

590 

10 

A 

568 

20 

558 

75 

536 

30 

595 

85 

B  +  A 

643 

100 

473E 

47 

A 

B  =  NaBr  (129) 

500 

50 

B 

584 

60 

742 

0 

660 

70 

695 

15 

737 

80 

635 

30 

808 

90 

567 

45 

872 

100 

B  +  A 

486E 

61 

1 

A 

B  =  NaCl  (144,  262) 

547 

75 

B 

608 

90 

798 

0 

643 

100 

762 

10 

720 

20 

B  =  KBr  (129) 

673 

30 

B 

620 

40 

730 

0 

B 

+  A 

698 

10 

565E 

|  50 

600 

25 

4 

B  +  B2A 

624 

60 

556E 

29 

870 

100 

B2A 

fca  = 

17.6  (5.0) 

559 

33.3 

(A.). 

554 

40 

I32A  r>A2 

534E 

50 

B  = 

KC1  (262) 

ba2 

B 

566 

60 

775 

0 

574 

66.7 

727 

10 

570 

75 

666 

20 

BA 

2  +  A 

B  -f-  B2A 

562E 

I  82 

596E 

|  28 

A 

B2A 

601 

90 

597 

33.3 

643 

100 

587 

40 

B2A  "f-  BA2 

SrS04 

575E 

43 

B  =  LLSCL  (51) 

ba2 

E 

(“) 

605 

50 

856 

0 

632 

60 

792 

10 

BA 

2  +  A 

B(a 

)  +  A 

638UE 

I  66.7 

746E 

|  16.5 

B  =  Li2S04. — 

(Continued) 


t,  °C 

M  %  A 

A 

830 

20 

940 

30 

1010 

40 

1070 

50 

1140* 

65 

(1225) 

100 

Solid  state 
B(«)  +  B(/3) 


585  |  0-65 

*  Decompn.  of  A 
above  80  M  %. 


B  =  Na2S04 

(48, 

49) 

Mix.  +  liq. 

887 

0 

945 

10 

973 

25* 

970 

30 

Mix. 

+  A 

955E 

I 

39 

I 

1055 

50 

1115 

60 

1155 

70  f 

Solic 

state 

Mix. 

+  A 

900 

36 

800 

30 

700 

24 

500 

13 

300 

5 

B(«)  +  B(/S) 

234 

0 

224 

3-70 

*  Possible  formation  c 

b3a. 

t  Decompn.  ol 

above  70  IV 

%. 

B  = 

k2so4 

(48,  49,  94) 

Mix. 

1071 

0 

0 

1080 

5 

1063 

(9) 

15 

1005 

(18) 

30 

Mix.  +  A2B(cc) 

970E 

|  22 

37 

A*B(«)  +  A(0) 

980U 

41 

.5 

AOS) 

1075 

50 

A(d)  +  A(a 

1152 

60 

A  (a) 

1605 

100 

Solid  state 

B(a)  +  B(fi) 

588 

0 

560 

|  5-66 

.7 

A2B(oO  +  A2B(/3) 
775  |  20-60 

Mix.  +  A2B(a) 
900  |  21.5 

800  20.5 


B  =  KoS04.— 

( Continued ) 

t,  °C  | 

M  %  A 

Mix.  +  A2B(/3) 

700 

15 

600 

8 

SrCO.) 

B  =  NaCl*  (22i)  (A.) 

B 

802 

0 

794 

1.27 

787 

2.51 

776 

3.77 

772 

5.05 

*  Reciprocal  salt  mix- 

tures. 

BaO 

B  = 

BaCl2 

(19,  222)  (A.) 

B 

960 

0 

938 

2.03 

920 

5.14 

905 

8.57 

892 

13.04 

870* 

32.08 

*  Minimum  £l. 

BaF2 

B  = 

BaCl2 

(201 

1 

270) 

968 

0 

895 

10 

B  +  BA 

844E 

19.5 

BA 

948 

30 

995 

40 

1008 

50 

995 

60 

955 

70 

BA 

+  A 

936E 

1 

73 

V 

1018 

80 

1289 

100 

B  =  Bal2 

(2 1 9)  (A.) 

t,  °C 

I  M  %  B 

(?) 

1280 

0 

670* 

92.5 

*  Minimum  2l. 

B  =  Ba3(P04)2  (270 

A 

1289 

0 

1150 

10 

A  -|-  AB3 

1092E 

1  13 

ab3 

1195 

20 

1300 

30 

1380 

40 

1670 

75 

B  =  KF  (203) 


t,  °c  | 

M  %  A 

B 

885 

0 

867 

10 

847 

20 

825 

30 

800 

40 

770 

50 

B  +  A 

750E  i 

55 

A 

790 

60 

885 

70 

1000 

80 

1130 

90 

1280 

100 

BaCl2 

B  =  BaBr2 

(219)  (A.) 

t,  °c 

M  %  B 

Mix.  (?) 

960 

0 

870* 

90 

880 

100 

*  Minimum  II. 

B  =  Bal2 

(219)  (A.) 

Mix.  (?) 

960 

0 

700* 

90 

740 

100 

*  Minimum  tjj. 

B  =  BaS04 

(22  A 

(A.) 

7 

960 

0 

943 

2.04 

926 

4.38 

908 

7.81 

897 

10.74 

B  =  Ba3(P04)2  (270) 

A 

958 

0 

A  +  B 

898E 

I 

4.5 

3 

1015 

7.5 

1065 

10 

1215 

20 

1584 

100 

B  = 

BaC03 

(221 

)  (A.) 

4 

960 

0 

907 

6.97 

900 

9.43 

888 

13.41 

B  =  BaSi03  (261) 

t,  °C 

|  M  %  A 

B 

1464 

0 

1370 

10 

1265 

20 

1180 

30 

B  =  BaSi03.- 

(■ Continued ) 


t,  °C  I 

M  %  A 

B 

1120 

40 

1070 

50 

1035 

60 

1000 

70 

965 

80 

920 

90 

B  +  A 

902 E  | 
A 

92.5 

L 

942 

95 

968 

100 

B  =  BaCr04 

(2 1 9)  (A.) 

t,  °C 

M  %  B 

A 

L 

960 

0 

940 

3.03 

920 

5.70 

902 

8.92 

894 

11.36 

B  =  LiCl  (229) 

t,  °c 

M  %  A 

B 

602 

0 

584 

10 

560 

20 

530 

30 

B  +  A(/3) 

510E 

35 

AOS) 

560 

40 

650 

50 

715 

60 

775 

70 

830 

80 

880 

90 

A  03)  +  A  (a) 

923 

97 

A(«) 

960 

100 

B  =  NaCl  (87) 

B 

798 

0 

764 

10 

755 

20 

693 

30 

B  +  A(/3) 

654E 

40 

AOS) 

715 

50 

770 

60 

817 

70 

861 

80 

900 

90 

A(0) 

+  A(a) 

930 

I  96.5 

A  (a) 

955 

1  100 

fcB  =  22.0  (1.2) 

(221)  (A.). 
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INTERNATIONAL  CRITICAL  TABLES 


BaCl2. — 

B  =  KBr  (129) 

(■ Continued ) 

t,  °C 

|  M  %  A 

B  = 

KCl 

B 

(87,  154,  262) 

730 

0 

t,  °C 

|  M  %  A 

693 

10 

B 

647 

20 

776 

0 

B  -f-  B2A 

735 

10 

633E 

I  22.5 

685 

20 

B2A 

B  -J-  B2A 

634 

30 

66oe 

24.5 

635 

33.3 

b2a 

630 

40 

662 

30 

616 

50 

663 

33.3 

B2A  -f-  A 

660 

40 

612E 

53 

B2A  HP) 

4. 

652E 

45 

655 

60 

HP) 

712 

70 

690 

50 

770 

80 

760 

60 

814 

90 

820 

70 

847 

100 

870 

80 

910 

90 

BaS 

HP)  +  A  (a) 

B  =  BaSi03  (261) 

930 

96 

1 

3 

Hoc) 

1464 

0 

955 

100 

1420 

10 

Ba(C103)2 

1360 

B  4 

20 

-  A(?) 

B  =  NaC103 

1325E 

25 

(78)  (A.) 

A  (?) 

1375 

30 

255.0 

0 

1475 

40 

254.2 

0.81 

252.9 

2.02 

BaS04 

251.2 

3.56 

B  =  Li2S04  (si) 

kB  =  10.9  (0.35). 

B(«) 

BaBr2 

866 

0 

B  =  LiBr  (129) 

801 

5 

R 

B  (a) 

+  A 

552 

0 

760E 

9 

525 

10 

7 

1 

497 

20 

835 

15 

B  +  A 

1010 

30 

484E 

25 

1095 

40 

A 

1125 

45 

509 

30 

(1350) 

100 

563 

40 

Solid  state 

670 

60 

B(a)  +  B(/3) 

760 

80 

585 

0-45 

847 

100 

>1000° 

A  decom- 

poses  considerably. 

B  =  NaBr  (129) 

B 

B  =  NaCL 

(219)  (A.) 

742 

0 

B 

709 

10 

802 

0 

674 

20 

784 

2.78 

635 

30 

775 

4.31 

B  +  A 

765 

5.84 

599E  | 

40 

*  Reciprocal  salt  mix- 

L 

tures. 

648 

50 

B  =  Na2S04  (48) 

693 

60 

Mix.  4-  liq. 

777 

80 

887 

0 

813 

90 

917 

10 

847 

100 

921 

15 

B  =  Na2S04.— 


( Continued ) 


t,  °C 

|  M  %  A 

Mix.  4-  A 

913E 

20 

4 

990 

30 

1050 

40 

1110 

50 

1160* 

58 

1345 

100 

Solid 

state 

B(«)  +  B(0) 

240 

0 

230 

2-60 

Mix.  +  A 

800 

15.5 

700 

10.5 

600 

7 

*  Decompn.  of  A 
above  1100°. 


B  =  KCl*  (221)  (A.) 
B 


771 

0 

752 

3.04 

736 

5.96 

727 

7.27 

Reciprocal  salt  mix- 

tures. 


B  =  K2S04 

(48,  49,  94) 


Mix. 

1071 

0 

0 

1081 

10 

10 

1060 

(16) 

20 

Mix.  4-  A 04 

1016E 

24 

30 

A(/3) 

1090  I  40 
A(/3)  +  A(«) 
1149  I  48 
A  (a) 

1265  60 

1580  100 

Solid  state 


B(«)  +  B(d) 
588  0 

572  2-100 

Mix.  +  A 


950 

19.5 

800 

10 

700 

5.5 

Ba(N03)2 

B  =  LiN03 
(107)  (A.) 

°n  I  AT  rrr 


t,  °C 

M  %  B 

] 

3 

436.6 

75.00 

403.6 

82.35 

364.4 

88.88 

303.2 

94.73 

264. 1 

100 

B  = 

NaNO 

3 

B  = 

LiCl  (237) 

(107 

)  (A.) 

t,  °C 

1  M 

%  A 

t,  °c 

I  M  %  A 

B 

B 

605 

0 

314. 1 

0 

540 

10 

296.6 

5 

.27 

500 

20 

B 

-f  A 

477 

30 

358. 3E 

11 

.11 

383 

40 

1 

\ 

B  -f  A2B3 

396.5 

17 

.65 

315U 

50 

435.3 

25 

.00 

A2B3 

463.0 

33 

.33 

298 

|  60 

484.2 

42 

.86 

A2B 

3  +  A 

492.6 

53 

.85 

290E 

1  63 

501.7 

66 

.66 

1 

529.6 

81 

.82 

325 

70 

695.  6 

100 

462 

100 

B  = 

KNOs 

B  = 

LiBr  (237) 

(107 

)  (A.) 

B 

B 

660 

0 

346.3 

0 

490 

10 

333.8 

5 

.27 

443 

20 

B  +  A 

384 

30 

311. 9E 

11 

.11 

315 

40 

1 

B  -}-  BA3 

350.0 

17 

.65 

275E 

45 

380.0 

25 

.00 

BAs 

434  0 

33 

.33 

302 

60 

474.3 

42 

.86 

ba3 

+  A 

493.9 

53 

.85 

310U 

65 

495.3 

66 

.66 

A 

514.4 

81 

.82 

332 

70 

695.5 

100 

380 

80 

423 

90 

462 

100 

BaC03 

B  =  Na2CO 

3 

B  = 

Lil  (237) 

(221)  (A.) 

B 

B 

440 

0 

860 

0 

370 

10 

843 

5.89 

305 

20 

837 

7.37 

250 

30 

828 

10.29 

203 

40 

823 

12.21 

B  + 

ba4 

ks  =  29.5  (1.3). 

180E 

1 

45 

.5 

ba4 

LiOH 

235 

50 

B  =  LiF  (237) 

295 

60 

Mix, 

320 

70 

840 

0 

0 

ba4 

+  A 

807 

(1) 

10 

330U 

1 

78 

770 

(2) 

20 

A 

L 

730 

(2) 

30 

405 

90 

683 

(3) 

40 

462 

100 

630 

(3) 

50 

565 

(3) 

60 

LiCl 

490 

(3) 

70 

B 

= 

NaCl 

Mixi  - 

-  Mix2 

(215, 

238,  278) 

430E  / 

3 

80 

t,  °c 

1 

M  %  B 

l 

90 

80 

Mix, 

Mix2 

614 

0 

0 

447 

96 

90 

587 

7 

10 

462 

100 

100 

566 

15 

20 

B  =  NaCl. — 


(Continued) 
t,°  C  |  M  %  B 
Mixx  +  Mix2 


552 

28 

28 

Mix2 

570 

42 

35 

582 

50 

40 

615 

62 

50 

655 

72 

60 

698 

83 

70 

738 

89 

80 

780 

95 

90 

819 

100 

100 

Solid  state 


Unmixing 


291 

22.5 

301 

25 

306 

30 

314 

35 

312 

40 

302 

50 

299 

55 

B  =  KCl  (238,  278) 

A 


614 

0 

569 

10 

510 

20 

443 

30 

A  +  B 

352E 

1  41 

B 

450 

50 

532 

60 

605 

70 

673 

80 

735 

90 

790 

100 

B  = 

RbCl 

(215 

278) 

A 

614 

0 

568 

10 

511 

20 

438 

30 

352 

40 

A  H 

-  B 

312E 

44.5 

B 

367 

50 

460 

60 

550 

70 

623 

80 

680 

90 

726 

100 

B  =  CsCl  (138) 

t,  °C 

M  %  A 

B  (a) 

635 

0 

605 

10 

520 

25 

B(«)  Hr  B(0) 

479  I 

30 

B(0) 

438 

35 
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B  =  CsCl. — 


{Continued) 
r  c  I  M  %  A 
B(0)  +  B2A(a) 
J80U  |  41 

B2A(a)  +  B2A((3) 

360  |  46 

B,A(0)  +  BA 
360UE  |  50 

BA  +  B 


332E 

57 

I 

3 

347 

60 

415 

70 

500 

80 

560 

90 

609 

100 

LiBr 

B  =  NaBr  (129) 

t,  °C 

M  %  B 

Mixj 

662 

0 

0 

535 

6 

10 

Mixi  +  Mix2 

525 

20 

20 

Mix2 

537 

41 

30 

595 

65 

50 

660 

82 

70 

715 

95 

90 

742 

100 

100 

B  =  KBr  (129) 

7 

1 

562 

0 

514 

10 

465 

20 

410 

30 

A  +  B 

348E 

40 

B 

445 

50 

535 

60 

608 

70 

663 

80 

702 

90 

730 

100 

Ii2S04 

B  =  LiNOa  (7) 

t,  °c 

M  %  A 

B 

266 

0 

B  +  A 

252E 

2 

1 

350 

5 

435 

10 

555* 

22 

860 

100 

*  Decompn. 

above 

600°. 

B  =  Li2C03  (2) 


732 

645 

610 


Mixi 
0 

(4) 

(5) 


0 

30 

40 


B  —  L12CO3. — 

( Continued ) 
t,° C  |  M  %  A 
Mixi  -I-  Mix2 


530E 

617 

860 


6 

90 
Mix2 
(92.5) 
100 


60.5 

60.5 


70 

100 


Solid  state 
A(«)  +  A(/3) 


550 

578 


92.5 

100 


B  =  Na2S04  (166) 
v.  Fig.  32 


B  =  K2S04  (166) 
v.  also  Fig.  33 
t,  °C  |  M  %  B 
B(«) 

899  80 

990  90 

1076  100 

At  420  and  435° 
there  is  a  transfor¬ 
mation  of  AB. 


LiN03 

B  -  Li2C03 
A 

265  | 

A  +  B 


(7) 


250E 

I 

2 

395 

5 

500 

10 

590 

20 

620* 

30 

732 

100 

*  Decompn.  above 

600°. 

B  =  NaNOs 

(62)  (A.) 

Mix.  (?) 

263 

0 

244 

8.28 

234 

16.87 

223 

25.81 

214 

35.12 

206 

44.80 

217 

54.91 

236 

65.46 

259 

76.46 

283 

87.96 

308 

100 

B  = 

KNOs 

(60,  107)  (A.) 

t,  °c 

M  %  A 

] 

3 

337 

0 

290 

14.00 

255 

20.46 

223 

26.80 

186 

32.80 

139 

38.56 

B  =  KN03.— 

(' Continued ) 


t,  °C 

1 

M  %  A 

143 

49.40 

174 

59.42 

200 

68.72 

224 

81.46 

242 

92.14 

263 

100 

Li2C03 
B  =  K2COs 
(64)  (A.) 


I 

3 

860 

0 

777 

9.0 

720 

16.5 

682 

20.0 

590 

31.0 

515 

39.5 

BA 

492m 

33.0 

500m 

39.5 

505 

44.2 

616 

50.0 

505 

54.5 

492 

62.0 

1 

V 

525 

66.6 

600 

77.0 

638 

83.5 

673 

91.0 

710 

100 

LiB02 

B  =  NaB02  (134) 
Mixi 


966 

0 

0 

910 

(1) 

15 

865 

(1) 

25 

810 

(2) 

35 

735 

(2) 

45 

Mixi  +  Mix 

639E  | 

3 

55 

95 

55 

Mix2 

725 

(97) 

75 

800 

(99) 

90 

843 

100 

100 

NaOH 

B  =  NaF  (236) 
Mixi 


1006 

0 

0 

950 

4 

20 

845 

10 

40 

670 

15 

60 

450 

18 

80 

Mixi  +  Mixi 

365U  | 

18 

90 

52 

90 

Mix2 

335 

67 

95 

310 

100 

100 

B  =  NaF  — 

( Continued ) 
t,° C  |  M  %  A 
Solid  state 
A(«)  +  A(0) 


282 

20-70 

285 

80 

290 

100 

B  =  NaCl  (2  3 

5) 

Mixi 

806 

0 

0 

785 

(1) 

10 

750 

(3) 

20 

705 

(6) 

30 

650 

(8) 

40 

575 

(10) 

50 

495 

(ID 

60 

410 

(12) 

70 

Mixi  +  Mix2 

360U  | 

12 

78 

49 

78 

Mix2 

350 

53 

85 

325 

74 

95 

310 

100 

100 

Solid 

state 

A(«)  +  A(/3) 


290 

100 

260 

90 

175 

75 

160 

10-100 

B  =  NaBr  (236) 

B 

766 

0 

728 

10 

683 

20 

568 

40 

497 

50 

420 

60 

340 

70 

B  +  A(0) 


260E 

79.5 

A(/3)  +  A  (a) 

290 

1  91 

A  (a) 

310 

|  100 

B  =  Nal  (236) 

B 

666 

0 

620 

15 

555 

30 

497 

40 

425 

50 

B  +  I 

33A2 

295U 

64 

B3A2 

285 

70 

265 

75 

B3A2  +  A  (/3) 


225E  1 

80.5 

A(0) 

275  I 

90 

A  (/3)  +  A  (a) 

290 

94 

A(a) 

310  I  100 


B  =  Nal. — 

{Continued) 
t,°  C  |  M  %  A 
Solid  state 
ACS) 

290  I  100 


B  =  Na2C03 

(171) 

(A.) 

t,  °C  I 

M  %  B 

Mix.  (?) 

296 

0 

290 

1.03 

284.7 

2.55 

280 

5.07 

283 

7.27 

297 

10.91 

B  = 

KOH 

(in, 

171) 

t,  °C 

Wt.  %  B 

Mix.* 

+  liq. 

290 

0 

278 

10 

262 

20 

215 

40 

184 

50 

168 

55 

167 

60 

185 

70 

220 

80 

346 

100 

*  Mix.  A 

=  97.3 

NaOH, 

2.55Na2C03, 

O.I5H2O. 

Mix.  B  = 

83.4KOH, 

2.9K2CO3, 

13.7H20. 

B  =  RbOH  (“I) 

v.  Fig.  34 

NaF 

B  = 

NaCl 

(201 

273) 

t,  °C 

M  %  A 

B 

797 

0 

760 

10 

724 

20 

B 

-P  A 

675E 

34.5 

706 

40 

765 

50 

820 

60 

867 

70 

909 

80 

950 

90 

986 

100 

B  =  NaClOs 

(78)  (A.) 

B 

266.0 

0 

254.1 

0.91 

253.9 

1.03 

253.5 

1.61 

*b  =  10.7  (0.15). 

B  =  Nal  (219)  (A.) 


t,  °C 

M  %  B 

(?) 

980 

0 

620* 

80 

675 

100 

*  Minimum  £L. 

=  Na2SQ4  (273) 

t,  °C 

M  %  A 

B(«) 

881 

0 

827 

10 

780 

20 

B(«)  - 

-  BA(a) 

743E 

30 

BA  (a) 

772 

40 

781 

50 

BA(a)  +  A 


772E 

60 

1 

832 

70 

986  , 

100 

Solid 

state 

B(a)  +  BOS) 

233 

0-50 

BA(a)  +  BA  03) 

105 

40-60 

B  = 

Na2C03  (8) 

I 

3 

854 

0 

730 

30 

B  +  A 

690E 

40 

1 

743 

50 

1000 

f 

100 

B  =  Na3AlF6 

(74,  153) 


B 

999 

0 

992 

25 

969 

55 

933 

70 

911 

75 

B  +  Mix. 


886E 

80 

78 

Mix. 

899 

82 

80 

951 

91 

90 

984 

100 

100 

B  =  KF  (142) 
B 


997 

0 

953 

10 

907 

20 

858 

30 

807 

40 

757 

50 

B  Mix. 

699E 

82  |60 

68 


INTERNATIONAL  CRITICAL  TABLES 


NaF.— 

( Continued ) 

B  =  KF.— 

( Continued ) 

t,°  C  |  M  %  A 
Mix. 


737 

773 

807 

837 


(86) 

(90) 

(95) 

100 


70 

80 

90 

100 


NaHF2 

B 

KHF 

2 

( 

161 

)  (A.) 

B 

227.0 

0 

217. 

5 

6 

.22 

213.0 

12 

.28 

175E(?) 

23 

.94 

NaCl 

B 

=  NaClQ3 

(78) 

(A.) 

B 

255.0 

0 

254 

5 

0 

53 

254 

2 

0 

87 

253 

4 

1 

56 

/cb 

=  10.5  (0.15). 

B  =  NaBr  (U 

241) 

Mix. 

+  liq 

748 

0 

746 

10 

744 

5 

20 

744 

30 

744 

5 

40 

747 

50 

754 

60 

765 

70 

777 

80 

791 

90 

808 

100 

B  =  Nal 

(7> 

241) 

Mix. 

662 

0 

0 

638 

3 

10 

615 

8 

20 

592 

15 

30 

Mix.  +  A 

578E 

24 

36 

L 

594 

40 

706  J 

70 

739 

80 

770 

90 

808 

100 

B  =  Na2SO< 

(125,  273) 


B  =  Na2S04. — 

{Continued) 
t,  °C  |  M  %  A 
A 


650 

728 

797 


60 

80 

100 


Solid  state 
233 
224 


0 

3-100 
kA  =  20.4  (5);  = 
23  (1.0).  kB  =  44 
(1.0)  (221)  (A.). 


B 

NaN02 

( 

157 

)  (A.) 

Mix. 

281.5 

0 

279 

0 

0.12 

283 

5 

0.30 

288 

5 

0.59 

291 

0 

0.82 

295 

0 

1.17 

309 

0 

3.46 

319 

0 

5.85 

334. 

5 

9.54 

B 

=  NaN03 

(1  96 

)  (A.) 

B 

312.0 

0 

308.0 

3.44 

B  +  A 

304.0  E 

|  6.82 

1 

V 

332.0 

8.35 

380.5 

12.58 

B  =  Na4P207  (63) 

t,  °C 

M  %  B 

1 

'l 

778 

0 

762 

10 

743 

20 

710 

30 

690 

40 

B  = 

Na2C03  (8) 

t,  °C 

M  %  A 

I 

1 

854 

0 

670 

50 

B  +  A 

636E 

58.5 

A 

L 

665 

65 

808  , 

100 

kA 

=  18.0  (1.1). 

kB  =  30.0  (1.5)  (221) 

(A.). 

B  =  NaCN  (256) 
t,  °C  |  M  %  B 
Mix. 


B(a) 

795 

0 

0 

881 

0 

776 

6 

10 

783 

20 

756 

13 

20 

737 

30 

735 

20 

30 

690 

40 

713 

27 

40 

B  +  A 

689 

37 

50 

623E  j 

55 

665 

46 

60 

B  =  NaCN.— 

( Continued ) 
t,  °C  |  M  %  B 
Mix. 


640 

56 

70 

614 

68 

80 

587 

82 

90 

662.3 

100 

100 

B  =  Na20rCL 

(221 

(A.) 

A 

802 

0 

788 

782 

779 


3.55 

4.84 

5.73 


kA  =  22  (1.0). 


B  =  KC1  (87,  142, 
169,  250,  255) 
Mix.  +  liq. 


798 

760 

697 

660 

665 

700 

775 


0 

15 

30 

50 

60 

80 

100 


Solid  state 
Unmixing 


373 

360 

340 


40 


21 

11 


66 

81 


B  =  K2S<V 
(221)  (A.) 
A  (?)  Mix. 


802 

785 

768 

756 


0 

2.06 

3.99 

5.32 


B  =  K2C03* 
(220,  221)  (A.) 

t,  °C  I  M  %  A 
B  (?)  Mix. 


909 

892 

858 

825 

810 


0 

3.39 

11.02 

15.95 

19.09 


A  (?)  Mix. 


763 

774 

789 

802 


94.68 

96.72 

98.39 

100 


B  =  RbCl  (215,  278) 

B 


726 

642 

602 


0 

20 

30 


B  +  A 

541E  |  45.5 

A 


565 

623 

701 

819 


50 

60 

75 

100 


*  Reciprocal  salt  mix- 
tures. 


B  =  CsCl  (278) 

t,  °C 

M  %  A 

B(a) 

646 

0 

600 

10 

553 

20 

505 

30 

B(«) 

+  A 

493E 

1 

34 

523 

40 

580 

50 

635 

60 

685 

70 

730 

80 

775 

90 

819 

100 

Solid  state 

B(a)  +  B(d) 

451 

0-100 

t,  °C 

M  %  B 

255.0 

0 

253.5 

1.36 

252.6 

2.23 

251.8 

3.95 

NaC103 

B  =  NaBr  (78)  (A.) 


kA  =  11.1  (0.39). 


B  =  NaNOs 

(78)  (A.) 

A 


255.0 

253.9 
253.3 
252.1 
kA  = 


10.6 


0 

1.11 

1.64 

2.82 

(0.33). 


B  =  Na2C03 


(78)  (A.) 

1 

V 

255.0 

0 

253.9 

1.01 

253.3 

1.53 

kA  =  1 

0.7  (0.15). 

B  =  Na2Cr04 
(78)  (A.) 

A 


255.0 

0 

254.5 

0.50 

254.1 

0.81 

252.2 

2.61 

kA  =  11.2  (0.25) 

=  KC1 

*  (78)  (A 

A  (?)  Mix. 

255.0 

0 

253.2 

0.93 

252.2 

1.43 

*  Reciprocal  salt  mix¬ 
tures. 


B  =  KCIO, 

(78 

(A.) 

t,  °C 

1  M  %  B 

Mix.  (?) 

255.0 

0 

253.8 

1.20 

252.4 

2.54 

251.1 

3.81 

B  = 

kno3* 

(78)  (A.) 

A  (?)  Mix. 

255.0 

0 

253.4 

0.76 

253.1 

0.95 

251.9 

1.51 

*  Reciprocal  salt  mix- 

tures. 

B  = 

CsC103 

(78)  (A.) 

4 

256.0 

0 

254.6 

0.39 

253.7 

1.15 

kA  =  11.8  (0.11). 

NaBr 

B  =  Nal  (i»  241) 

t,  °C 

M  %  A 

Mix. 

+  liq- 

662 

0 

653 

10 

648 

20 

645 

30 

648 

40 

656 

50 

668 

60 

684 

70 

703 

80 

725 

90 

748 

100 

B  =  NaNOz 

(157)  (A.) 

Mix. 

281.  5 

0 

277.5 

0.067 

278.5 

0.168 

280 

0.34 

282 

0.50 

283.5 

0.67 

293 

1.68 

302 

2.72 

(307)  (?) 

3.40 

B  =  KBr  (142) 

Mix.  +  liq. 

767  0 

730  10 

702  20 

675  30 

655  40 

644  50 

652  60 

675  70 

705  80 

739  90 

768  100 


Nal 

B  =  KI  (142) 

t,  °C  I  M  %  A 
Mix.  +  liq. 


693 

627 

607 

592 

586 

596 

613 

637 

660 


0 

30 

40 

50 

56 

70 

80 

90 

100 


Na2S04 
B  =  NaNOs 
B 

310  | 

B  +  A 
300E  | 

A 

380 
515 
625 

Decompn. 
above  600°. 


(7) 


10 

20 

30 

of 


B 


B  =  Na2C03  (2) 
Mix.  +  liq. 


854 

843 
835 
830 
827 
833 
849 
870 
892 
Solic 
200 
236 


0 

10 

20 

30 

40 

55 

70 

85 

100 

state 

95 

100 


B  =  Na2Cr04  (76) 
t,° C  |  M  %  A 
Mix. 


792 

0 

0 

792 

10 

795 

(30) 

20 

800 

(42) 

30 

808 

(53) 

40 

819 

(65) 

50 

836 

(75) 

60 

845 

(83) 

70 

858 

(90) 

80 

871 

(95) 

90 

885 

100 

100 

Solid  state 
A(«)  +  A(/3)  + 
B(«)  +  B(j3) 


413 

350 

300 

250 

235 


0 

18-25 

40-47 

75-79 

100 


B  =  Na2Mo04  (35) 
 v.  Fig.  35 


FREEZING  POINT— SOLUBILITY:  A  =  82-3  TO  82-48 


69 


B  =  Na2W04  (35) 
v.  Fig.  36 


B  =  KC1* 

(221)  (A.) 

t,  °c 

M  %  A 

b  (?: 

Mix. 

771 

0 

758 

1.68 

745 

3.25 

737 

4.42 

720 

5.96 

A  (? 

Mix. 

812 

88.54 

828 

89.56 

846 

92.62 

862 

95.26 

890 

100 

*  Reciprocal  salt  mix¬ 
tures. 


B  =  K2S04  (166) 
v.  Fig.  37 


Na2S207 

B  =  Na2H2S208 

(58)  (A.) 

B 

185.7 

0 

185.1 

2.44 

183.2 

4.21 

B  +  A 

183. 0E* 

4.71 

A 

185.0 

6.92 

221.5 

11.80 

245.0 

17.95 

326.5 

51.90 

374.2 

79.00 

392.7 

90.80 

400.9 

100 

*  All  mixtures  give  E 
at  183°. 


NaN02 


B  =  NaN03  (46) 
t,  °C  |  Wt.  %  B 
Mix. 


284 

0 

0 

270 

(5) 

10 

253 

(13) 

20 

236 

(22) 

30 

225 

40 

221 

50 

231 

(65) 

60 

248 

(77) 

70 

266 

(86) 

80 

287 

(92) 

90 

312 

100 

100 

B  =  KN02  (") 

t,°  C  I  M  %  B 


Mix. 

282 

260 

228 

219 

248 

322 

383 


+  liq. 

0 

10 

25 

35 

50 

70 

85 


B  =  KN02.- 

( Continued ) 


t,  °C 

M  %  B 

Mix. 

+  liq. 

440 

100 

Solid  state 

A(a)  +  A  (0) 

160 

0 

103 

10 

NaNOu 

B  =  Na2CO: 
A 

310  | 

A  +  B 
304E  | 

B 

465 
575 

ess* 


(7) 


10 

20 

30 


*  Decompn.  above 
600°. 


B  = 

kno3 

(45, 

I 

60,  112) 

vlixi 

310 

0 

0 

290 

(4) 

10 

270 

(10) 

20 

250 

(18) 

30 

228 

(32) 

40 

Mixi  -\-  Mix2 

219 

47 

47 

I 

VIix2 

230 

(71) 

60 

254 

(82) 

70 

282 

(89) 

80 

310 

(95) 

90 

336 

100 

100 

Solid  state 

B(«) 

+  B(/S) 

85 

50-94 

100 

94-96 

124 

100 

NaNH2 

B  =  KNH2 

(139)  (S.) 

A 

0 

6.4 
14.0 
18.2 
25.1 


206.4 

189.5 
155.0 
145.1 

120.5 
A  T"  AB2 


92 

(33) 

ab2 

100.3 

38 

110.5 

43.2 

118.5 

54.9 

ab2 

+  B 

120. 0U 

64.1 

B 

174.0 

72.0 

231.0 

82.4 

329.0 

100 

NaPOs 

B  =  Na4P207  (187) 


o 

o 

M  %  B 

L 

987 

0 

883 

10 

730 

20 

A  +  B  (?) 

612E 

25 

.5 

B  =  NaBO 

2 

(134)  (A.) 

t,  °C 

M  %  A 

B 

966 

0 

922 

6.6 

866 

13.8 

(864)  (?) 

21 

.5 

BA 

(774)  (?) 

39.0 

800 

49.0 

(796)  (?) 

59.9 

(608)  (?) 

71.9 

A 

610 

100 

Na4P207 

B  =  NaBO 

2 

(64)  (A.) 

B 

940 

0 

918 

7 

0 

910 

9. 

0 

b3a2 

932 

23 

0 

952 

33 

0 

960 

37 

5 

960 

41 

0 

950 

44 

0 

930 

50 

0 

850 

71 

5 

1 

V 

850 

71 

5 

925 

89 

5 

970 

100 

B  =  K4P207  (11) 

t,  °C 

M  %  B 

Mix. 

+  liq- 

994 

0 

943 

10 

905 

20 

885 

30 

875 

40 

892 

50 

925 

60 

963 

70 

1003 

80 

1047 

90 

1090 

100 

Solid  state 

Unmixing 

505* 

50 

500 

37 

55 

450 

25 

67 

375 

18 

75 

*  Probable  formation 
of  4B. 


B  =  K4P207.— 

( Continued ) 
t,  °C  |  M  %  B 
A  («)  +  A(/l) 
395  0 

180  4 

B(a)  +  B(j3) 
175  90 

275  100 

NaAs03 

B  =  KAs03  (15) 
Mix. 


615 

0 

0 

563 

(6) 

10 

526 

(10) 

20 

505 

(12) 

30 

496 

13 

40 

497 

50 

50 

510 

60 

60 

530 

70 

70 

562 

80 

80 

602 

90 

90 

650 

100 

100 

Solid  state 

B(«)  +  B  (d) 

380 

90 

450 

100 

Na3As04 

B  =  K3As04  (is) 
Mix.  +  liq. 


1260 

1212 

1178 

1160 

1156 

1185 

1210 

1236 

1260 

1285 

1310 


0 

10 

20 

30 

35 

50 

60 

70 

80 

90 

100 


Solid  state 
Unmixing 


464 

460 

450 

440 


50" 


34 

23 

5 


57 

70 

8 


A(«)  +  A(/3) 
410 
370 


0 

6-15 


*  Probable  comp,  for- 
mation. 

Na4As207 

B  =  K4As207  (15) 
v.  Fig.  38 

Na2C03 

B  =  Na2Cr04 
(220,  221)  (A.) 

A 


860 

0 

661.7 

0 

849 

3.34 

548 

5 

843 

5.38 

524 

14 

836 

7.15 

508 

28 

B  =  Na2Cr04. — - 

(■ Continued ) 


t,  °C 

M  %  B 

X 

826 

9.51 

820 

11.55 

kA  =  32  (1.2). 

B  = 

KC1* 

(221 

222) 

t,  °C 

M  %  A 

b  (?: 

Mix. 

771 

0 

758 

1.75 

745 

3.11 

731 

5.43 

A  (?) 

Mix. 

799 

89.11 

821 

92.13 

842 

96.61 

860 

100 

*  Reciprocal  salt  mix- 

tures. 

B  = 

K2C03 

(n, 

172) 

O 

o 

M  %  B 

Mix. 

+  liq- 

854 

0 

790 

10 

740 

20 

712 

30 

704 

40 

715 

50 

735 

60 

770 

70 

810 

80 

855 

90 

896 

100 

Solid 

state 

Unmixing 

480 

36 

490* 

50 

455 

60 

A(«)  +  A(/3) 

430 

0 

B(«)  +  B(/3) 

405 

100 

*  Probable  formation 

of  AB. 

B  =  K,Cr04* 

(220,  221)  (A.) 

A  (?)  Mix. 

860 

0 

839 

2.82 

831 

4.17 

811 

6.48 

*  Reciprocal  salt  mix- 

tures. 

NaCN 

B  =  KCN  (256) 
Mix! 

0 
10 
20 
30 


B  =  KCN.— 

( Continued ) 
t,°C  |  M  %  B 
Mixi  +  Mix2 


502 

40 

40 

Mix2 

510 

60 

50 

533 

79 

60 

555 

88 

76 

578 

94 

80 

600 

97 

90 

622 

100 

100 

At  260 

°  Mix. 

— > 

A  +  B. 


NaCNS 

B  =  KCNS  (264) 

t,° C  |  M  %  A 
B(«) 


179 

160 


0 

10 


B(«)  +  B(0) 
142  |  18 

B(/3)  +  A 


123 . 5E 

30 

A 

188 

40 

225 

50 

251 

60 

272 

70 

290 

80 

307 

90 

323 

100 

At  102°  AB3 

forms. 

Na2Cr04 

B  =  K2C03* 
(220,  221)  (A.) 

B  (?)  Mix. 


909 

889 

884 

854 

833 


0 

2.56 

3.51 

7.47 

9.96 


*  Reciprocal  salt  mix¬ 
tures. 


B  =  K2Cr04 

(11,  76) 

v.  Fig.  39 


Na2Mo04 

B  =  Na,W04  (35) 
v.  Fig.  41 


B  =  K2Mo04  (ii) 

v.  Fig.  40 


Na2W04 

B  =  K2W04 

(11,  149) 

v.  Fig.  42 
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NaB02 

B  =  KI  (235) 

B  =  K2S04.— 

B  =  KB02  (134) 

t,  °C 

M  %  A 

( Continued ) 

t,  °C 

M  %  A 

] 

3 

t,  °C 

M  %  A 

Mixi 

695 

0 

B(a)  +  BA(a) 

947 

0 

0 

655 

10 

883E 

42 

935 

4 

10 

583 

25 

BA  (a) 

920 

10 

20 

490 

40 

887 

50 

900 

16 

30 

379 

55 

878 

60 

875 

25 

40 

300 

65 

852 

70 

Mix 

”h  Mix2 

B  +  A(/3) 

BA(a 

)  +  A 

850 

55 

55 

250E 

72 

786E 

83 

Mix2 

A  (a)  +  A(/3) 

1 

865 

74 

65 

265 

74 

820 

90 

905 

88 

80 

A  (a) 

867 

100 

940 

95 

90 

303 

80 

Solid 

state 

966 

100 

100 

350 

90 

B(a)  +  B(0) 

Solid  state 

380 

100 

599 

0-50 

Unmixing 

15A(aJ  -j- 

553 

55 

B  =  RbOH 

578 

20-83 

530 

46 

64 

(in 

171) 

B  =  KPO3  (4) 

500 

42 

69 

v.  Fig.  44 

t,  °C 

M  %  B 

A 

KOH 

KF 

855 

0 

B  =  KF  (235) 

B  =  KC1  (201) 

802 

10 

Mix. 

B 

A  -f-  A2B(a) 

857 

0 

0 

772 

0 

740E 

17.5 

830 

4 

10 

745 

10 

A2B(a) 

797 

10 

20 

692 

25 

774 

25 

758 

18 

30 

650 

35 

A2B(a)  +  AB(a) 

714 

24 

40 

B  +  A 

793  UE 

33.3 

667 

39 

50 

605E 

45 

AB(a) 

617 

50 

60 

1 

847 

40 

566 

60 

70 

663 

55 

880 

50 

510 

71 

80 

713 

65 

845 

60 

450 

83 

90 

760 

75 

680 

75 

380 

100 

100 

800 

85 

AB(a)  +  B 

Solid  state 

859 

100 

604E 

82.5 

A(«)  +  A  (/3) 

] 

138 

30 

B  =  KBr  (143) 

685 

90 

153 

50 

B 

798 

100 

180 

70 

748 

0 

Solid  state 

227 

90 

720 

10 

A2B(<*)  -F  A2B(/3) 

265 

100 

682 

20 

540 

0-50 

B  =  KC1  (235) 

635 

30 

AB(a)  +  AB(/3) 

v.  Fig.  43 

B  +  A 

450 

34-100 

B  =  KBr  (235) 

UOUTj 

1 

V 

B  =  K3P04  (4) 

A 

B 

642 

50 

855 

0 

760 

0 

750 

70 

818 

10 

658 

10 

826 

90 

A  4-  B 

590 

20 

851 

100 

766E 

20 

Ol3 

35 

R 

418 

50 

B  =  KI  (219)  (A.) 

865 

30 

343 

60 

t,  °C 

M  %  B 

950 

40 

B  -f  Mix. 

(0 

1020 

50 

300E 

79 

65 

885 

0 

1085 

60 

Mix. 

580* 

70 

1200 

80 

319 

82 

70 

705 

100 

1340 

100 

350 

89 

80 

*  Minimum  tL. 

At  700 

370 

96 

90 

B  =  K2S04  (128) 

transformation  of  an 

380 

100 

100 

t,  °C 

M  %  A 

unstable 

undeter- 

Solid  state 

B(«) 

mined  comp. 

A(aJ  A(0) 

1074 

0 

B  =  KT>,CL  ('4', 

195 

0-93 

1033 

10 

220 

92- 

94 

987 

20 

865 

0 

265 

100 

939 

30 

793 

10 

B  =  K4P2O7.— 
( Continued ) 


t,  °C 

|  M  %  B 

A  - 

F  B 

730E 

1 

20 

3 

792 

30 

850 

40 

955 

60 

997 

70 

1050 

85 

1088 

100 

B  =  K,C03  (8) 

t,  °C 

M  %  A 

B 

896 

0 

858 

10 

815 

20 

770 

30 

720 

40 

B  +  BA 

688E 

46 

BA 

688 

50 

686 

55 

BA  +  A 

682E 

61.5 

A 

725 

70 

775 

80 

817 

90 

865 

100 

KC1 

B  =  KBr 

(17,  264) 

Mix. 

+  liq. 

740 

0 

736 

20 

735 

30 

734 

40 

736 

50 

738 

60 

744 

70 

752 

80 

762 

90 

771 

100 

B  =  KI  (17,  264) 

t,°  C  |  M  %  B 

Mixi 


780 

0 

0 

746 

7 

10 

705 

14 

20 

653 

24 

30 

600 

37 

40 

586 

47 

50 

Mixi  +  Mix- 

584 

55 

55 

Mix2 

587 

66 

60 

599 

74 

70 

638 

86 

80 

668 

96 

90 

680 

100 

100 

B  =  KI.— 

( Continued ) 
t,  °C  |  M  %  B 
Solid  state 
Unmixing 


595 

10 

577 

20 

547 

30 

512 

40 

496 

55 

498 

60 

505 

70 

512 

80 

B  =  K2S04  (124) 

t,  °C 

M  %  A 

B(«) 

1074 

0 

1005 

10 

882 

25 

720 

50 

B  +  A 

690E 

58 

1 

715 

70 

735 

80 

753 

90 

778 

100 

Solid  state 

B(a)  +  B(/3) 

587 

0-70 

kA  = 

27.0  (1.0) 

(221)  (A.) 

B  = 

KNO 

(200 

(A.) 

B 

344 

0 

343 

1. 

41 

341 

3. 

14 

336 

6. 

23 

B  +  A 

331. 5E 

7. 

44 

i 

339 

9. 

08 

357 

13. 

25 

371 

16. 

17 

B  = 

KPOs  (3) 

t,  °C 

1 

M  %  B 

Mixx 

774 

0 

0 

754 

(2) 

10 

740 

(3) 

20 

735 

(3) 

30 

724 

(4) 

40 

708 

(5) 

50 

683 

(7) 

60 

654 

(10) 

70 

Mixj 

+  Mix2 

620E  j 

13 

80 

l 

95 

80 

Mix2 

705 

(97) 

90 

798 

100 

100 

B  = 

k3po4  (3) 

t,  °C 

|  M  %  B 

A 

774 

0 

755 

10 

A  +  B 

720E 

15 

B 

795 

25 

900 

40 

975* 

50 

1340 

100 

*  Sublimation  above 

1100°. 

B  = 

K4P207  (3) 

1 

774 

0 

748 

10 

A  - 

F  B 

735E 

15 

] 

B 

810 

25 

895 

40 

945 

50 

980 

60 

1005 

70 

1045 

85 

1090 

100 

B  = 

k2co3  (8) 

t,  °C 

M  %  A 

B 

896 

0 

860 

10 

825 

20 

785 

30 

745 

40 

704 

50 

B  d 

-  A 

636E 

65 

A 

656 

70 

774 

100 

B  (220, 

221)  (A.) 

909 

0 

895 

4.07 

878 

9.52 

870 

11.90 

855 

15.54 

846 

18.35 

kA  = 

25  (1.2.) 

B  =  KCN  (256) 
t,  °C  |  M  %  B 
Mix. 


775 

0 

0 

753 

6 

10 

737 

12 

20 

720 

20 

30 

703 

28 

40 

687 

36 

50 

674 

44 

60 

660 

54 

70 

647 

65 

80 

635 

77 

90 

622 

100 

100 

FREEZING  POINT— SOLUBILITY:  A  =  82-54  TO  83-46 
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B  =  K  Cr04  (277) 


t,  °C  I 

M  %  B 

A 

790 

0 

745 

10 

703 

20 

665 

30 

A  + 

BO?) 

656E 

32.5 

BOS)  +  B(«) 

673 

37 

B(a) 

742 

50 

805 

60 

860 

70 

917 

80 

957 

90 

984 

100 

=  25.0  (1.2) 

(221)  (A.) 

B  =  K2Cr207  (277) 

t,  °C 

M  %  A 

Mix. 

+  liq. 

396 

0 

377 

10 

370 

20 

Mix.  +  A 

366E 

28 

1 

380 

30 

443 

40 

510 

50 

578 

60 

640 

70 

688 

80 

738 

90 

790 

100 

B  =  RbCl  (278) 
Mix. 


726 

0 

0 

729 

22 

10 

732 

40 

20 

735 

52 

30 

739 

62 

40 

743 

70 

50 

749 

77 

60 

756 

84 

70 

765 

90 

80 

776 

96 

90 

790 

100 

100 

B  =  CsCl  (278) 

Mixi 

646 

0 

0 

635 

5 

10 

625 

12 

20 

620 

18 

30 

Mixi  -f-  Mix2 


616 

34.5134.5 

Mix2 

622 

45 

40 

635 

56 

50 

655 

65 

60 

685 

75 

70 

720 

85 

80 

755 

93 

90 

790 

100 

100 

B  = 

CsCl. 

C Continued ) 

t,  °C 

M 

%  A 

Solid  state 

B(a) 

-BOS) 

456 

0 

447 

5 

440 

10 

KBr 

B  =  KI  (17, 

264) 

Mix4 

748 

0 

0 

722 

7 

10 

688 

15 

20 

640 

26 

30 

605 

36 

40 

Mixi 

+  Mix2 

589 

50 

50 

Mix2 

608 

67 

60 

632 

79 

70 

653 

83 

80 

668 

94 

90 

680 

100 

100 

KI 

B  = 

k2so4 

(21 

9 

(A.) 

t,  °C 

M  %  B 

(?) 

705 

0 

670* 

13 

1050 

100 

*  Minimum  <L 

k2so4 

B  =  KN03  (10)  (A.) 

t,  °C 

M  %  A 

B(«) 

336 

0 

B( 

«)  +  A 

332E 

3 

A 

410 

5 

530 

10 

665* 

20 

1066 

100 

Solid  state 

B(«)  +  BO?) 

124 

0 

-52 

*  Decomp,  at 

higher 

temps. 

B  =  K2C03 

(2) 

Mix. 

+  liq- 

896 

0 

903 

10 

912 

20 

922 

30 

933 

40 

946 

50 

966 

60 

992 

70 

1020 

80 

1045 

90 

1066 

100 

B  =  KoC03.— 

( Continued ) 
t,°  C  |  M  %  A 
Solid  state 
A(«)  +  A  ((?) 


635 

70 

608 

80 

592 

90 

583 

100 

B  =  K2Cr04  (93) 

(A.) 

Mix. 

+  liq- 

978 

0 

985 

20 

1000 

40 

1010 

50 

1025 

60 

1045 

80 

1066 

100 

Solid 

state 

Transition  curve 

A(ot)  +  B(a)  to 

AO?)  +  B(/S) 

666 

0 

655 

20 

640 

40 

625 

60 

602 

80 

585 

100 

B  =  K2Mo04  (5) 

Mix. 

+  liq- 

926 

0 

921 

15 

920 

25 

926 

40 

940 

50 

961 

60 

985 

70 

1024 

85 

1066 

100 

Solid 

state 

A  (at)  +  A(/3) 

462 

30 

503 

50 

555 

80 

583 

100 

B(a)  +  B(0) 

475 

0 

460 

7 

B  = 

k2wo4  (6) 

Mix. 

+  liq- 

894 

0 

888 

10 

884 

20 

895 

40 

912 

50 

935 

60 

993 

80 

1066 

100 

Solic 

state 

A(at)  +  AO?) 

483 

50 

583  , 

100 

B(at)  +  B(0) 

575 

0 

525 

14 

k2s2o7 

B  =  K2H2S2Os 

(58)  (A.) 

t,  °C 

M  %  A 

B 

213.8 

0 

213.2 

1.65 

212.0 

4.97 

211.5 

9.14 

B  +  A(7) 

201. 3E* 

12.42 

A(t) 

202.5 

14.53 

212.6 

17.28 

220 . 0 

21.66 

224.0 

25.15 

223.6 

26.40 

AO?) 

236.5 

32.80 

254.0 

39.97 

264.5 

45.34 

285.0 

55.36 

308.2 

69.60 

A(«) 

328.0 

78.82 

380.0 

92.00 

401.7 

97.19 

414.2 

100 

*  All  mixtures  give  E 

at  201°. 

kno2 

B  =  KNOs  (158) 

Mix. 

+  liq- 

336 

0 

323 

10 

320 

20 

328 

30 

353 

50 

386 

70 

421 

90 

(440) 

100 

Solid  state 

B(a)  +  BO?) 

120 

0 

95 

10 

90 

15 

KNO3 

B  =  K2C03  (7) 

t,  °c 

M  %  B 

A  (a) 

336 

0 

A(at)  +  B 

326E 

4 

B 

430 

10 

545 

20 

630 

30 

700* 

42 

(896) 

100 

Solid  state 

A(«)  +  A(/3) 

124 

0-42 

*  A  decomposes  above 

700°. 

B  =  K2Cr04 

(99)  (A.) 

t,  °C  |  M  %  A 
B 

971  |  0 

B  +  A 


295E  | 

A 

98 

320  I 

100 

B 


KP03 

K4P207  (187) 
Mix4 


823 

707 


700 

810 

890 

955 

1035 

1092 


0 

(6) 

Mix4  +  Mix2 
10 
61 

Mix2 
(65) 


615E 


(72) 

(79) 

(85) 

(93) 

100 


0 

10 

19 

19 

30 

40 

50 

60 

80 

100 


B  =  KBOs(i34)(A.) 
B 

947  0 

900  10 

825  20 


770E 


B  +  BA 


23 


BA 


835 

30 

875 

40 

886 

50 

860 

55 

BA  +  A 

680E 

86 

i 

4 

725 

90 

810 

100 

K2CO3 

B  =  K2Cr04 
(220,  221)  (A.) 


O 

O 

M  %  B 

Solic 

state 

A 

A(«)  +  A(/3) 

909 

0 

490 

40 

903 

2.35 

666 

100 

895 

5.94 

B  (a)  +  B(/?) 

886 

9.33 

595 

0 

879 

12.20 

530 

10 

KCN 

B  =  KCNO 

(!48)  (A.) 

A  +  B 

282E  1  82.44 

KCNS 

B  =  RbCNS  (264) 
v.  Fig.  45 


K2Cr04 

B  =  K2Cr20, 

(2,  93) 

t,°  C  I  M  %  B 
A  (a) 


971 

905 

798 


0 

30 

60 


A(«)  +  A03) 
666  |  81 
A(0) 

555  |  90 

AO?)  +  B 
393E  |  >99 

B 

396  I  100 


B  =  K2Mo04  («) 
t,°  C  |  M  %  A 
Mix.  +  liq. 


926 

925 

925 

926 
929 
935 
942 
950 
958 
969 
978 


0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 


Solid  state 
A  (a)  +  A(j3) 


470 

560 

620 

666 


35 

60 

80 

100 


B(«)  +  B(0) 
475  [  0 

465  I  5 


B  =  K2W04  (6) 
Mix.  +  liq. 


894 

898 

907 

923 

945 

978 


0 

20 

40 

60 

80 

100 


K2Cr207 

B  =  KjMoiOj  (6) 
t,°  C  |  M  %  B 
Mix.  +  liq. 


398 

0 

410 

20 

424 

40 

440 

60 

460 

80 

484 

100 

72 
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K2Cr207. — 

(' Continued ) 

B  =  K2W207  (6) 
t,°  C  |  M  %  B 
Mix.  +  liq. 


398 

0 

390 

10 

384 

15 

385 

20 

401 

30 

446 

50 

486 

70 

518 

85 

555 

100 

K2Mo04 


B  =  K2W04  (6) 


Mix. 

926 

920 

913 

901 


+  liq. 

0 

20 

40 

60 


K2W04.— 

( Continued ) 
t,  °C  |  M  %  B 
Mix.  +  liq. 


896  80 

894  100 


Solic 


state 


A(«)  +  A(/3) 
475  I  0-16 


B(«) 


B(/l) 


540  I  75 

575  !  100 


K2Mo20  7 

B  =  K2W,07  (6) 


Mix. 

+  liq. 

484 

0 

500 

20 

510 

40 

522 

60 

538 

80 

565 

100 

RbCl 

B  =  CsCl  (?-78) 


t,  °C 

M  %  A 

Mix. 

646 

0 

0 

640 

5 

635 

15 

640 

40 

25 

645 

47 

35 

658 

63 

50 

670 

73 

60 

684 

82 

70 

699 

89 

80 

715 

96 

90 

726 

100 

100 

Solid  state 

B(«)  +  B(/3) 

452 

0 

442 

5 

433 

10 

THREE-COMPONENT  SYSTEMS 


Standard  Arrangement  ( v .  Vol.  Ill,  p.  viii) 


A  =  NH4N03;  B  =  NH4CI ; 

M  % 

M  % 

M  % 

C  = 

LiN03 

(196)  (A.) 

M  °C 

A 

B 

C 

M  % 

M  % 

M  % 

A/C  =  92.99/7.01 

M  °C 

A 

B 

C 

B 

A./ 

C  =  96. 30/3. 7( 

) 

94.0 

67.51 

27.40 

5.09 

A(s) 

101.8 

64.16 

31.00 

4.84 

163.5 

96.30 

0 

3.70 

106.8 

61.53 

33.83 

4.64 

147.0 

90.73 

5.79 

3.48 

125.7 

56.32 

39.43 

4.25 

135.4 

87.26 

9.39 

3.35 

140.0 

53.24 

42.51 

4.01 

My) 

A/C  =  89.32/10.68 

118.1 

81.07 

15.82 

3.11 

MS) 

111.3 

77.28 

19.76 

2.96 

153.5 

89.32 

0 

10.68 

98.8 

72.17 

25.06 

2.77 

147.0 

87.62 

1.90 

10.48 

92.6 

70.01 

27.31 

2.68 

138.5 

84.75 

5.12 

10.13 

B 

129.3 

82.19 

7.98 

9.83 

98.0 

68.26 

29.12 

2.62 

A(y) 

105.0 

65.82 

31.66 

2.52 

120.7 

79.54 

10.95 

9.51 

112.5 

63.79 

33.76 

2.45 

113.6 

76.73 

14.10 

9.17 

A/C  =  94.25/5.75 

98.0 

70.38 

21.21 

8.41 

A  (5) 

89.3 

67.04 

24.94 

8.02 

154.0 

94.25 

0 

5.75 

B 

148.7 

90.39 

4.10 

5.51 

88.2 

66.10 

26.00 

7.90 

140.3 

85.17 

9.63 

5.20 

92.8 

64.67 

27.60 

7.73 

137.3 

83.09 

11.84 

5.07 

97.0 

62.34 

30.21 

7.45 

132.0 

79.23 

15.94 

4.83 

109.3 

57.97 

35.10 

6.93 

130.5 

78.38 

16.84 

4.78 

A/C  =  88.59/11.41 

B 

A(5) 

137.0 

76.28 

19.07 

4.65 

134.3 

88.59 

0 

11.41 

154.0 

73.91 

21.58 

4.51 

131.8 

86.65 

2.19 

11.16 

A/ 

C  =  92.99/7.0 

L 

129.4 

84.73 

4.35 

10.92 

Ms) 

123.9 

81.47 

8.03 

10.50 

158.9 

92.99 

0 

7.01 

My) 

147.5 

88.49 

4.84 

6.67 

118.8 

78.17 

11.75 

10.07 

128.0 

83.42 

10.29 

6.29 

116.2 

76.73 

13.39 

9.88 

A(y) 

Li  Cl 

117.0 

80.14 

13.81 

6.05 

121.8 

75.30 

15.00 

9.70 

106.8 

75.37 

18.94 

5.69 

130.7 

74.01 

16.46 

9.53 

98.0 

71.77 

22.82 

5.41 

149.0 

71.57 

19.21 

9.22 

92.9 

69.48 

25.28 

5.24 

157.0 

70.51 

20.53 

8.96 

M 

% 

M 

% 

M 

% 

M  % 

M  % 

M 

% 

<L, 

3C 

A 

B 

C 

<L, 

°C 

A 

B 

C 

A/C  = 

83. 

01/16.9 

9 

A/C  =  61. 

56/38.44 

My) 

C 

121 

0 

83 

01 

0 

16 

99 

124 

.7 

61.56 

0 

38 

44 

118 

3 

81 

57 

1 

74 

16 

69 

119 

5 

59.58 

3 

23 

37 

.19 

112 

1 

77 

56 

6 

58 

15 

86 

112 

3 

57.21 

7 

07 

35 

72 

108 

0 

75 

02 

9 

63 

15 

35 

110 

0 

56.54 

8 

16 

35 

30 

106 

0 

73 

88 

11 

00 

15 

12 

Li  Cl 

B 

110 

0 

56.21 

8 

70 

35 

09 

109 

0 

72 

75 

12 

36 

14 

89 

109 

0 

54.97 

10 

71 

34 

32 

119 

0 

71 

64 

13 

70 

14 

66 

109 

0 

53.75 

12 

69 

33 

56 

129 

8 

70 

21 

15 

43 

14 

36 

B 

138 

0 

68 

79 

17 

14 

14 

07 

113 

3 

53.11 

13 

74 

33 

15 

115 

0 

52.69 

14 

41 

32 

90 

A/C  = 

77. 

52/22.48 

134 

0 

50.80 

17 

48 

31 

72 

A(y) 

A/C  =  56. 

40/43.60 

108 

0 

77 

52 

0 

22 

48 

C 

105 

1 

75 

41 

2 

73 

21 

86 

137 

0 

56.40 

0 

43 

60 

102 

5 

73 

44 

5 

27 

21 

29 

132 

3 

53.90 

4 

44 

41 

66 

99 

8 

71 

50 

7 

78 

20 

72 

128 

7 

52.06 

7 

70 

40 

24 

96 

5 

69 

58 

10 

25 

20 

17 

126 

7 

50.71 

10 

10 

39 

19 

B 

LiCl 

98 

0 

69 

.16 

10 

79 

20 

05 

125 

5 

49.88 

11 

56 

38 

56 

103 

8 

68 

43 

11 

74 

19 

83 

123 

7 

49.07 

13 

00 

37 

93 

118 

8 

66 

67 

14 

01 

19 

32 

120 

7 

48.34 

14 

30 

37 

36 

136 

0 

64 

93 

16 

25 

18 

82 

B 

A/C  = 

72. 

12/27.88 

122 

3 

47.54 

15 

71 

36 

75 

My) 

129 

0 

46.89 

16 

86 

36 

25 

97 

0 

72 

12 

0 

27 

88 

142 

0 

45.40 

19 

51 

35 

09 

96 

1 

70 

68 

2 

00 

27 

32 

91 

0 

69 

26 

3 

98 

26 

76 

88 

0 

67 

95 

5 

79 

26 

26 

A  = 

NH4NO.1: 

B 

=  NH.C1: 

86 

2 

66 

65 

7 

59 

25 

76 

C  = 

NaCl  ( 

196 

)  (A 

■  ) 

B 

A/B  =  97 

31/2.69 

89 

5 

65 

17 

9 

64 

25 

19 

A 

101 

2 

64 

00 

11 

26 

24 

74 

165 

2 

97.31 

2 

69 

0 

118 

0 

62 

18 

13 

79 

24 

03 

B 

141 

1 

59 

18 

17 

95 

22 

87 

128 

3 

86.77 

2 

39 

10 

81 

155 

5 

57 

79 

19 

87 

22 

34 

133 

1 

85.05 

2 

34 

12 

61 

A/C  = 

66. 

80/33.20 

135 

7 

84.03 

2 

31 

13 

64 

C 

145 

1 

80.87 

2 

22 

16 

91 

110 

0 

66 

80 

0 

33 

20 

A/B  =  94 

00/6.00 

107 

8 

65 

76 

1 

56 

32 

68 

A 

101 

0 

62 

78 

6 

03 

31 

19 

164 

0 

94.00 

6 

00 

0 

97 

7 

61 

51 

8 

34 

30 

15 

148 

8 

91.50 

5 

84 

2 

66 

B 

137 

5 

89.03 

5 

68 

5 

29 

98 

3 

59 

60 

10 

78 

29 

62 

A  + 

B 

112 

0 

58 

10 

13 

03 

28 

87 

128 

8E 

86.59 

5 

53 

7 

88 

140 

0 

54 

89 

17 

84 

27 

27 

B 

150 

0 

53 

78 

19 

50 

26 

72 

135 

8 

84.19 

5 

37 

10 

44 

A/C  = 

64. 

18/35.82 

144 

9 

81.81 

5 

22 

12 

97 

C 

156 

2 

79.47 

5 

07 

15 

46 

116 

0 

64 

18 

0 

35 

82 

A/B  =  89. 

98/10.02 

108 

7 

61 

38 

4 

35 

34 

27 

A 

106 

2 

59 

88 

6 

69 

33 

43 

155 

4 

89.98 

10 

02 

0 

Li  Cl 

142 

4 

87.63 

9 

74 

2 

63 

103 

7 

58 

.92 

8 

19 

32 

89 

131 

4 

85.30 

9 

48 

5 

22 

104 

0 

58 

.48 

8 

86 

32 

66 

A  + 

B 

102 

5 

57 

.71 

10 

08 

32 

21 

130 

0E 

(?) 

(?) 

(?) 

101 

8 

57 

.03 

11 

14 

31 

83 

B 

B 

138 

0 

82.98 

9 

22 

7 

79 

109 

3 

56 

.09 

12 

60 

31 

31 

144 

0 

81.83 

9 

11 

9 

06 

123 

0 

54 

.08 

15 

73 

30 

19 

155 

7 

79.59 

8 

84 

11 

57 

129 

3 

53 

.26 

17 

02 

29 

72 

163 

0 

78.45 

8 

73 

12 

82 

FREEZING  POINT— SOLUBILITY :  THREE  COMPONENTS,  INORGANIC  73 


A  =  NH4N03;  B  =  NH4C1; 


c  = 

NaN03 

(163)  (A.) 

M  % 

M  % 

M  % 

tu  °C 

A 

B 

C 

A/I 

3  =  82. 

91/17.0 

9 

A  +  B 

141. OE 

82.91  17.09 

0 

B 

138.1* 

81.43 

16.79 

1.78 

135. 7f 

79.65 

16.42 

3.93 

133.01 

77.87 

16.05 

6.08 

133. 0§ 

76.70 

15.81 

9.49 

134.5|| 

73.95 

15.25 

10.80 

134.7 

70.22  14.48 

15.30 

134.0H 

67.08  13.82 

19.10 

133.4 

65.06  13.40 

21.54 

NaCl 

133.5 

64.52 

13.30 

22.18 

140.4 

62.41 

12.86 

24.73 

147.8 

60.13 

12.40 

27.47 

165.4 

56.02 

11.53 

32.45 

A/C  =  80.85/19.15 

A  +  C 

121. OE 

80 . 85]  0 

19.15 

A 

117.5 

78.42 

3.00 

18.58 

114.21f 

76.04 

5.94 

18.02 

A  +  B  +  C 

112. 5E 

74.76 

7.53 

17.71 

B 

122.5«f 

72.85 

9.88 

17.27 

131.51f 

70.40 

12.92 

16.68 

139.5 

67.03 

17.09 

15.88 

148.5 

65.34 

19.18 

15.48 

159.5 

63.80 

21.10 

15.10 

*  This  mixture  gives  E(A  +  B)  at 

137.0°C. 

t  At  132. 2°C. 

t  At  129. 4°C. 

§  at  127. 6°C. 

||  Ternary  E(A 

“h  B  H-  C)  at 

112.2°C. 

If  This 

mixture 

gives 

ternary 

E(A  +  B  +  C)  at  112.5°C. 


A  =  NH4NO3 ;  B  =  NH4CI ; 
C  =  KC1  (200)  (A.) 

A/B  =  97.36/2.64 
A 


165.3 

97.36 

2.64 

155.7 

94.04 

2.54 

147.1 

90.91 

2.47 

138.1 

88.00 

2.39 

Mix.  (NH4NO3  +  KN03) 
134.7  |  86.54|  2.36  [11.10 

B 


142.1* 

85.23 

2.31 

12.46 

155. Of 

84.40 

2.29 

13.31 

165. 7f 

83.90 

2.28 

13.82 

A/B  =  94.13/5.87 

A 

159.3 

94.13 

5.87 

0 

150.0 

90.94 

5.68 

3.38 

140.9 

87.96 

5.47 

6.57 

137.2 

86.52 

5.41 

8.07 

M  % 

M  % 

M  % 

O 

o 

A 

B 

C 

A/B  =  94.13/5.87 

B 

135.1 

85.45§ 

5.33 

9.22 

137.4 

85.15 

5.31 

9.54 

147.2 

84.46 

5.27 

10.27 

160.1 

83.30 

5.19 

11.51 

168.0 

82.50 

5.15 

12.35 

A/B  =  89.88/10.12 

A 

152.8 

89.88 

10.12 

0 

146.3 

87.60 

9.86 

2.54 

139.5 

85.44 

B 

9.63 

4.93 

146.6|| 

83.58 

9.41 

7.01 

158. Ilf 

82.70 

9.34 

7.96 

166.8** 

82.00 

9.24 

8.76 

177.0ft 

81.24 

9.15 

9.61 

A/] 

3  =  86.42/13.58 

A 

147.2 

86.42 

13.58 

0 

142.0 

84.69 

13.31 

2.00 

139.6 

83.86 

B 

13.17 

2.97 

144.8ft 

83.03 

13.04 

3.93 

148. 2§§ 

82.62 

12.98 

4.40 

158.7H  || 

81.83 

12.85 

5.32 

165. 51f  If 

81.43 

12.79 

5.78 

A/I 

i  =  85.74/14.26 

A 

146.3 

85.74 

14.26 

0 

141.9 

81.63 

13.59 

4.78 

137.2 

77.90 

12.96 

9.14 

I 

tfix.  (A  +  C) 

135.8 

76.17 

12.68 

11.15 

139.1 

74.51 

12.39 

13.10 

146.1 

71.36 

11.87 

16.77 

168.5 

66.60 

11.08 

22.32 

A/B  =  82.91/17.09 

A  +  B 

141. IE 

82.91 

B 

17.09 

0 

145.9*** 

82.08 

16.92 

1.00 

1 54 . 6  f  f  f 

81.28 

16.74 

1.98 

165. Of ff 

80.48 

16.59 

2.93 

173 . 7  §  §  § 

79.68 

16.43 

3.89 

*  This  mixture  gives  E  [B  -f-  Mix. 
(NH4N03  +  KNOj)]  at  134.7°C. 
f  At  137.0°C. 
t  At  139. 4°C. 

§  Mixtures  85.45—82.50  M  %  A  give 
a  ternary  E[A  +  B  +  Mix.  (NHt- 
NOs  +  KNOa)]  at  134.5°C. 

||  This  mixture  gives  E(A  +  B)  at 
136.6°C. 

If  At  137.0°C. 

**  At  136.8°C. 
ft  At  135. 4°C. 

Jt  This  mixture  gives  E(A  +  B)  at 
138.8°C. 

§§  At  137.2°C. 

||  ||  At  138.2°C 
Hlf  At  137. 4°C. 

***  This  mixture  gives  E(A  +  B) 
at  141. 0°C. 

fft  At  140. 0°C. 
ttt  At  138.4°C. 

§§§  At  137.4°C. 


A  =  NH4N03;  B  =  NH4C1 ; 


C  = 

kno3 

(200)  (A.) 

M  % 

M  % 

M  % 

tu  °C 

A 

B 

C 

A/B  =  82.91/17.09 

A  +  B 

141. IE 

|  82.91)17.09 
B 

0 

138.0 

79.94 

16.47 

3.59 

139.0* 

78.51 

16.19 

5.30 

142. 7f 

75.86 

15.62 

8.52 

146. 6f 

73.32 

15.12 

11.56 

151. 8§ 

69.87 

14.40 

15.73 

156.8|| 

67.73 

13.95 

18.32 

160.81f 

66.38 

13.69 

19.93 

A/C  =  88.92/11.08 

A  +  Mix.  (A  +  C) 

157. 5Ei 

O 

GO 

GO 

11.08 

153.0 

86.91 

2.26 

10.83 

143.7 

81.99 

7.80 

10.21 

139.6 

79.17 

10.97 

9.86 

A  +  Mix.  (A  +  C)  +  B 

134. 5E 

76.54|  13. 92 

B 

9.54 

139.8** 

75.55 

15.04 

9.41 

149.5** 

74.57 

16.14 

9.29 

154.6** 

74.09 

16.68 

9.23 

A/C  =  86.90/13.10 

Mix.  (A  +  C) 

160.0 

86.90 

0 

13.10 

153.4 

83.74 

3.64 

12.62 

149.7 

82.07 

5.56 

12.37 

144.4 

79.90 

8.06 

12.04 

136.8** 

76.24 

B 

12.26 

11.50 

135.9** 

75.59 

13.01 

11.40 

143.6** 

74.14 

14.68 

11.18 

156.6** 

72.93 

16.07 

11.00 

161.9 

72.29 

16.81 

10.90 

166.2 

71.68 

17.52 

10.80 

A/C  =  84.34/15.66 

Mix.  (A  +  C) 

167.9 

84.34 

0 

15.66 

164.8 

83.05 

1.53 

15.42 

157.0 

80.90 

4.08 

15.02 

147.9 

77.14 

8.54 

14.32 

143.8 

75.70 

B 

10.25 

14.05 

141.7** 

74.30 

11.90 

13.80 

142.8** 

73.62 

12.72 

13.66 

145.9** 

72.32 

14.26 

13.42 

*  This  mixture  gives  E(A  +  B)  at 
136. 8°C. 

t  At  134. 5°C. 

%  This  mixture  gives  Ei[B  +  Mix. 
(A  +  C)]  at  134.0°C. 

§  At  142. 0°C. 

||  At  146. 2°C. 
t  At  152.8°C. 

**  This  mixture  gives  ternary 
E[  A  +  Mix.  (A  +  B)  +  C]  at  134.5°C. 


A  =  NH4N03;  B  =  (NH4)2- 
S04;  C  =  NaN03  (197)  (A.) 


M  % 

M  % 

tu  °C 

A 

B 

A/C  =  95.28/4.72 

A 

156.1 

95.28 

o  1 

Mix.  (A  +  B) 

158.5 

94.76 

0.55 

164.6 

93.29 

2.09 

168.1 

92.22 

3.22 

A/C  =  90.54/9.46 
A 

145.0  |  90.54]  0  I  9-46 


Mix.  (A  +  B) 


147.3 

90.04 

0.55 

152.1 

88.81 

1.91 

156.0 

87.90 

2.91 

157.2 

87.27 

3.61 

A/C  =  85.76/14.24 
A 


132 

1 

00 

76 

0 

14 

24 

Mix. 

(A 

+ 

B) 

134 

8 

85 

18 

0 

67 

14 

15 

139 

0 

84 

06 

1 

98 

13 

96 

140 

0 

83 

47 

2 

67 

13 

86 

140 

4 

83 

25 

2 

92 

13 

83 

A/C  =  83.36/16.64 
A 

125.8  |  83.36|  0  116.64 


Mix.  (A  +  B) 


128.6 

82.85 

0.61 

132.8 

81.86 

1.79 

139.0 

80.49 

3.44 

144.9 

79.05 

5.18 

A/C  =  80.95/19.05 
A 


121 

6 

80 

95 

0 

121 

0 

80 

74 

0 

to 

I 

ilix. 

(A 

+ 

B) 

122 

9 

o 

00 

51 

0 

55 

123 

7 

so 

30 

0 

80 

126 

1 

79 

25 

2 

11 

129 

2 

78 

27 

3 

31 

A/C  =  76.12/23.88 
C 


134 

0 

76 

12 

0 

to 

CO 

88 

131 

6 

75 

65 

0 

62 

23 

73 

127 

8 

74 

61 

1 

99 

23 

40 

122 

5 

73 

64 

3 

26 

CO 

(N 

10 

119 

9 

73 

34 

3 

65 

23 

01 

Na2S04 

119 

0 

72 

90 

4 

23 

22 

87 

123 

0 

72 

40 

4 

88 

22 

72 

134 

0 

71 

94 

5 

49 

22 

57 

A/C  =  71.26/28.74 
C 


147 

7 

71 

26 

0 

28 

74 

144 

7 

70 

47 

1 

11 

28 

42 

138 

4 

69 

58 

2 

35 

28 

07 

132 

0 

68 

43 

3 

98 

27 

59 

Na2S04 

126 

0 

67 

52 

5 

25 

27 

23 

132 

1 

67 

12 

5 

81 

27 

07 

74 


INTERNATIONAL  CRITICAL  TABLES 


A  =  NH4NO3 ;  B  =  (NH4)2- 

~~  "  .  (A.) 


S04 ;  C 

=  KN( 

3a  0") 

M  % 

M  % 

tL,  °C 

A 

B 

M% 

C 


A/C  =  96.81/3.19 
A 


166.1 

96.81 

0 

3.19 

Mix.  (A  +  B) 

168.4 

96.43 

0.39 

3.18 

170.1 

95.84 

1.00 

3.16 

173.9 

94.87 

2.01 

3.12 

176.1 

93.80 

3.11 

3.09 

177.0 

93.02 

3.92 

3.06 

178.2 

92.36 

4.60 

3.04 

A/C  =  93.57/6.43 
A 

162.6  |  93 . 57|  0  [ 

Mix.  (A  +  B) 


164 

6 

93 

22 

0 

CO 

<1 

167 

2 

92 

67 

0 

96 

171 

0 

91 

62 

2 

08 

173 

7 

90 

52 

3 

25 

175 

0 

89 

18 

4 

69 

6.43 

6.41 

6.37 

6.30 

6.23 

6.13 


A/C  =  91.09/8.91 
A 

159.8  |  91.09|  0  | 

Mix.  (A  +  B) 


163.4  90.55  0.60 

168.6  89.27  2.01 

171.1  88.33  3.03 

172.6  87.60  4.32 

A/C  =  88.93/11.07 
A  +  Mix.  (A  +  C) 


8.91 

8.85 

8.72 

8.64 

8.52 


157 

2 

00 

00 

CO 

CO 

0 

11 

07 

Mix.  [(NH4)2S< 

34 

+  K 

2S04] 

159 

3 

88.70 

0 

25 

11 

05 

162 

2 

88.30 

0 

72 

10 

98 

164 

9 

87.70 

1 

38 

10 

92 

166 

6 

87.06 

2 

10 

10 

84 

169 

9 

85.75 

4 

23 

10 

68 

A/C  =  86.05/13.95 
Mix.  (A  +  C) 


162.8 

162.1 


86.05 

85.69 


0 

0.42 


13.95 

13.89 


Mix.  (A  +  C)  +  Mix. 
[(NH4)2S04  +  K2SO4] 


160 

4E 

85 

28 

0 

.90 

13 

82 

Mix.  [(NH4 

)2so4 

+  K 

2S04] 

161 

1 

85 

07 

1 

.14 

13 

79 

162 

8 

84 

61 

1 

.68 

13 

71 

165 

6 

83 

80 

2 

62 

13 

58 

168 

0 

82 

97 

3 

58 

13 

45 

169 

3 

82 

11 

4 

58 

13 

31 

A/C  = 

84. 

34/15.66 

Mix. 

(A 

+ 

C) 

167 

4 

84 

34 

0 

15 

66 

166 

1 

84 

06 

0 

34 

15 

60 

165 

2 

83 

75 

0 

71 

15 

54 

162 

9 

82 

90 

1 

72 

15 

38 

Mix.  [(NH4 

)2S04 

+  K 

2S04] 

162 

7 

82 

68 

1 

98 

15 

34 

163 

0 

82 

56 

2 

12 

15 

32 

164 

3 

82 

14 

2 

62 

15 

24 

166 

2 

81 

55 

3 

32 

15 

13 

167 

5 

81 

14 

3 

80 

15 

06 

M  %  M  %  M  % 
tL,  °C  A  B  C 
A/C  =  83.05/16.95 
Mix.  (A  +  C) 


171.4 
170.1 
167.8 

164.5 
163.7 


83.05 

82.70 

82.14 

81.33 

80.85 


0 

0.42 

1.10 

2.08 

2.65 


16.95 

16.88 

16.76 

16.59 

16.50 


Mix.  [(NH4)2S04  +  K2S04] 

163.7  80.72  2.81  16.47 

164.4  80.32  3.29  16.39 

166.7  79.67  4.08  16.25 

A/C  =  81.75/18.25 

Mix.  (A  +  C) 


18.25 

18.11 

17.91 

17.73 

17.65 


174.5  81.75  0 

172.1  81.16  0.73 

168.0  80.23  1.86 

165.7  79.43  2.84 

165.0  79.11  3.24 

Mix.  (A  +  C)  +  Mix. 

[(NH4)2S04  +  K2S04] 
164. 9E  |  78 . 75|  3.68  |l7 . 57 
Mix.  [(NH4)2S04  +  K2S04] 
165.7  |  78.42[  4.08  |17.50 

A  =  NH4N03;  B  =  NaCl ; 
C  =  NaNOa  (196)  (A.) 
A/C  =  95.00/5.00 
A 

156.0  95.00  0 

145.3  92.42  2.72 

134.6  89.86  5.40 

123.3  87.34  8.06 


NH4N03  +  NH4C1 


120. 0E  |  (?) 


5.00 

4.86 

4.74 

4.60 


(?)  I  (?) 


NH4C1 


124.0 

132.5 

140.4 


84.89 

82.42 

80.01 

B 


10.65 

13.24 

15.78 


4.46 

4.34 

4.21 

4.19 

4.14 

4.12 

4.09 


146.4  79.40  16.41 

154.5  78.83  17.03 

160.0  78.24  17.64 

171.3  77.64  18.27 

A/C  =  91.00/9.00 
A 

146.0  91.00  0  9.00 

135.5  88.52  2.74  8.74 

124.5  86.08  5.42  8.50 

NH4N03  +  NH4C1 

114. 7E  |  83 . 66|  8.09  |  8.25 
NELC1 


124.0 

133.5 

136.5 


81.27 

78.93 

78.35 

B 


10.70 

13.27 

13.91 


142.2  77.75  14.55 

157.7  76.62  15.81 

A/C  =  87.38/12.62 
A 


8.03 

7.80 

7.74 

7.70 

7.57 


136.5 
130.0 
123.0 

113.5 
NH4NO; 


87.38 

86.02 

84.43 

81.83 


0 

1.55 

3.37 

6.36 


12.62 

12.43 

12.20 

11.81 


+  NaN03  +  NH4C1 


M  % 

M  % 

M  % 

M  % 

M  % 

M  % 

tL,  °C 

A 

B 

C 

O 

O 

A 

B 

C 

A/C  =  87.38/12.6 

2 

A/C  =  84.90/15.10 

C 

11.70 

Mix.  (NH4N03 

+  (NH4)2S04) 

115.0 

80.98 

7.32 

120.2 

83.00 

2.23 

14.77 

128.0 

77.76 

11.00 

12.24 

119.2 

82.28 

3.08 

14.64 

134.5 

76.06 

12.96 

10.98 

120.0 

81.97 

3.44 

14.59 

B 

123.0 

81.39 

4.24 

14.46 

144.0 

75.54 

13.55 

10.91 

147.0 

75.26 

13.87 

10.87 

A/C  =  80.95/19.05 

164.5 

74.34 

14.92 

10.74 

A 

A/C  =  83.83/16.17 

121.5 

80.95 

0 

19.05 

A 

120.1 

80.72 

0.29 

18.99 

127.0 

83.83 

0 

16.17 

118.6 

80.49 

0.57 

18.94 

119.3 

81.54 

2.74 

15.72 

117.5 

80.02 

1.15 

18.83 

A  +  C 

C 

116. 0E 

(?) 

(?) 

(?) 

119.0 

79.55 

1.73 

18.72 

C 

123.9 

78.89 

2.55 

18.56 

118.2 

79.19 

5.54 

15.27 

127.1 

78.31 

3.27 

18.42 

127.4 

77.03 

8.11 

14.86 

131.3 

77.34 

4.47 

18.19 

133.8 

74.84 

10.73 

14.43 

A/C  =  80.42/19.58 

B 

C 

158.1 

72.67 

13.32 

14.01 

125.0 

80.42 

0 

19.58 

167.3 

72.13 

13.96 

13.91 

126.0 

80.10 

0.40 

19.50 

A/C  =  80.85/19.1 

5 

128.0 

79.62 

0.99 

19.39 

A  +  C 

129.9 

78.96 

1.81 

19.23 

121. 0E 

80.85 

0 

19.15 

133.0 

78.04 

2.95 

19.01 

120.7 

119. 5E 

121.5* 
126. Of 
133.2J 
140. 4t 
153.01 
164  .  4f 
176.21 
A/C 

132.0 
138.4 
144.9 

151.2 

160.2 


A 

80.30]  0.69 
A  +  C 
79 . 50|  1.68 
C 


|19.01 


118.82 


78.67 

77.64 
75.61 
73.72 
71.11 
70.59 

69.64 


2.69 
3.98 
6.48 
8.83 
12.05 
12.69 
13.86 
=  76.02/23.98 
C 


18.64 

18.38 

17.91 

17.45 

16.84 

16.72 

16.50 


76.02 

73.92 

71.85 

69.82 

68.04 


0 

2.75 

5.47 

8.14 

10.49 


23.98 

23.33 

22.68 

22.04 

21.47 


113. 0E  !  81.461  6.77  11.77 


*  This  mixture  gives  E(A  +  C)  at 
118. 0°C. 

t  At  115. 5°C. 

t  E(A  +  B  +  C)  at  112. 2°C. 

A  =  NH4N03;  B  =  Na2S04 ; 
C  =  NaNOs  (196)  (A.) 

A/C  =  85.76/14.24 
A 

132.0  |  85.76]  0  I 14 . 24 

Mix.  (NH4N03  +  (NH4)2S04) 
131.0  85.27  0.57  14.16 

128.5  84.28  1.72  14.00 

123.8  82.86  3.38  13.76 

121.5  82.14  4.22  13.64 

A/C  =  84.90/15.10 

A 

125.8  |  84.90|  0  |15 . 10 

Mix.  (NH4N03  +  (NH4)2S04) 


124.2 

121.3 


84.26 

83.30 


0.75 

1.88 


14.99 

14.82 


A  =  NH4N03;  B 


KC1; 

C  =  KNOa  (200)  (A.) 
A/C  =  96.81/3.19 
A 


166.0 

159.4 

152.7 

143.9 
142.9* 

142.9 

143. Of 
149.7| 
154. 4§ 
160.811 


96.81 

94.76 

92.16 


0 

2.12 

4.80 


Mix.  (A  +  C) 


89.11 

86.10 

84.56 


7.96 

11.06 

12.65 


NH4C1 


84.10 

83.54 

83.02 

82.50 


13.13 

13.71 

14.25 

14.78 


162.8 

158.3 

149.1 

148.61 

148.1** 


A/C  =  93.56/6.44 
A 

93.56  0 
92.09  1.58 
88.91  4.98 
87.70  6.27 
86.50  7.55 


147.7 

147.6ft 

148.0 


Mix.  (A  +  C) 
8.78 
9.53 
11.90 


85.35 
84.65 
82.43 
NH4C1 


3.19 

3.12 

3.04 

2.93 

2.84 

2.79 

2.77 

2.75 

2.73 

2.72 


6.44 

6.33 

6.11 

6.03 

5.95 

5.87 

5.82 

5.67 


149.4ft  81.54  12.85  5.61 

151.6§§  81.15  13.26  5.59 

158.7||  ||  80.36  14.11  5.53 

166.0  79.54  14.99  5.47 

A/C  =  88.92/11.08 
A  +  Mix.  (A  +  C) 

157. 5E  |  88.92,  0  ill .08 


FREEZING  POINT — SOLUBILITY:  THREE  COMPONENTS.  INORGANIC  75 


M  % 

M  % 

«L,  °C 

A 

B 

A/C  =  88.92/11.08 
Mix.  (A  +  C) 


156 

3 

86 

54 

2 

68 

10 

78 

155 

6 

84 

28 

5 

22 

10 

50 

157 

0 

84 

00 

5 

55 

10 

45 

158 

0 

82 

10 

7 

67 

10 

23 

162 

9 

80 

17 

9 

85 

9 

98 

*  This  mixture  gives  ternary  E 
[Mix.  (A  +  C)  +  A  +  NHiCl]  at 
134. 5°C. 


t  This  mixture  gives  Ei  [Mix. 
(A  +  C)  +  NH4CI]  at  142. 9°C. 

J  At  143. 9°C. 

§  At  144. 7°C. 

||  At  146. 1°C. 

1  This  mixture  gives  Ei[A  +  Mix. 
(A  +  C)]  at  145. 4°C. 

**  At  140. 3°C. 

ft  This  mixture  gives  ternary 
E[A  -[■  NH4CI  -f-  Mix.  (A  -f"  C)]  at 
134. 5°C. 

tt  This  mixture  gives  E2[NHiCl  + 
Mix.  (A  +  C)]  at  147. 4°C. 

§§  At  148.0°C. 

1111  At  150.5°C. 

A  =  NH4NO3 ;  B  =  K2S04; 


C  =  KN03  (199)  (A.) 
A/C  =  88.93/11.07 
A  +  Mix.  (A  +  C) 


157 

2E 

88 

93 

0 

11 

07 

Mix.  (P 

:2so 

4  +  (NH<) 

2SO4) 

158 

3 

88 

76 

0 

19 

11 

05 

160 

8 

88 

08 

0 

95 

10 

97 

163 

2 

87 

44 

1 

67 

10 

89 

164 

0 

87 

16 

1 

98 

10 

86 

164 

5 

86 

71 

2 

50 

10 

79 

A  =  NH4CI;  B  =  NaCl; 
C  =  NaNO,  (196)  (A.) 
C/A  =  82.04/17.96 
NH4NO3  +  NH4CI 


141. 0E 

17.96 

A 

0 

82.04 

141.0* 

17.93 

0.17 

81.90 

145. 5f 

17.74 

1.19 

81.07 

155.0$ 

17.43 

3.00 

79.57 

164.5 

17.14 

4.58 

78.28 

C/A  =  85.70/14.30 


nh4no3 

148.0 

14.30 

0 

85.70 

143.5 

14.14 

1.15 

84.71 

140.5 

14.02 

1.95 

84.03 

nh4no3  h 

-  NH4CI 

137. 0E 

(?) 

(?) 

(?) 

A 

140. 0§ 

13.71 

4.20 

82.09 

142.5|| 

13.60 

4.86 

81.54 

153.0 

13.28 

7.16 

79.56 

166.5 

12.95 

9.45 

77.60 

*  This  mixture  gives  E(NH4NC>3  + 
NH4CI)  at  140. 5°C. 
f  At  138. 5°C. 

}  At  134. 5°C. 

§  This  mixture  gives  E(NH4NC>3  4- 
NH4CI)  at  133. 0°C. 

||  At  132. 5°C. 

A  =  PbCl2;  B  =  PbBr2; 

C  =  Pbl2  (is9);  Fig.  46 

A  =  PbCl2 ;  B  =  NaCl; 

C  =  KC1  (255);  Fig.  47 


A  =  Pb(N03)2;  B  =  NaN03; 
C  =  KN03  (")  (A.) 
t,° C  |  M  %  A  |  M  %  B 
A  +  B  +  C 

186E  I  18.04  |  30.18 


A  : 

=  CdCl2 ;  B 

=  NaCl; 

C 

=  KC1  (42); 

;  Fig.  48 

A  = 

=  CdBr2 ;  B 

=  NaBr ; 

C 

=  KBr  (44); 

;  Fig.  49 

A 

=  AgCl ;  B 

=  AgBr; 

C 

=  Agl  (155) 

;  Fig.  50 

A 

=  A1F3 ;  B  : 

=  CaF2; 

C 

=  NaF  (75) 

;  Fig.  51 

A  =  MgO  ;  B  =  NaF;  C  =  KF 


(28)  (A.) 

tjjj  °c 

M  %  A 

M  %  B 

B/C 

=  39.98/60.02 

(?) 

702* 

0 

39 

98 

709 

1.26 

39 

47 

701 

3.73 

37 

56 

695.5 

6.04 

36 

68 

677 

11.40 

35 

42 

951 

16.14 

33 

52 

*  E  for  B 

+  C. 

A  =  MgF2 ;  B  = 

CaF  2 

> 

C  = 

BaF2  (28) 

(A.) 

A/B 

=  55.63/44.37 

(?) 

954* 

55.63 

44 

37 

926 

53.29 

42 

50 

935 

50.62 

40 

38 

935 

47.56 

37 

94 

905 

44.02 

35 

16 

886 

39.86 

31 

80 

835 

34.91 

27 

84 

790 

28.93 

23 

07 

935 

21.54 

17 

19 

1120 

12.20 

9 

73 

(1288) 

0 

0 

All  these  mixtur 

es  give  a 

halting  pt 

.  at  790-810°. 

*  E  for  A 

+  B. 

A  =  MgCl2;  B  = 

BaCl 

2  y 

C  = 

KC1  (154) 

(A.) 

tL,  °C 

M  %  A 

M  %  B 

B/C  =  33.33/66.67 

bc2 

660 

0 

33 

33 

645 

11 

26 

BC2  +  AC 

* 

445E 

45 

3 

AC 

465 

48 

1 

486 

50 

0 

A/C  =  50/50 

AC 

486 

50 

0 

460 

48 

2 

5 

AC  +  BC2 

440E, 

46 

7 

bc2 

445 

43.5 

12 

*  BCa  4  AC  =  pseudobinary  sys¬ 
tem.  All  mixtures  give  the  E  at  445°. 


<L,  °c  I  M  %  A  I  M  %  B 
A/C  =  50/50 


440E2 

BC2  +  B 

B 

460 

40.5 

17.5 

650 

34 

28 

720 

32 

35 

810 

26.5 

46.5 

870 

15 

69.5 

922 

0 

10C 

AC  +  B  —  pseudobinary 

system 

0-12%  BaCl2  give  Ei  at  440° 
12-100%  BaCl2  give  E2  at  440° 
All  mixtures  give  a  ternary  E 
(AC  +  BC2  4-  B)  at  435° 
C/B  =  66.7/33.3 


bc2 

660 

0 

33.3 

650 

11.5 

29.5 

630 

22.5 

26 

540 

28.5 

24 

34 

BC2  +  B 

22 

445Ei 

B 

470 

39 

20.5 

470 

45 

18.5 

475 

51.5 

B  +  A 

16.5 

450E2 

56.5 

14.5 

A 

490 

63 

12.5 

540 

68 

11 

620 

79 

7 

770 

100 

0 

bc2  + 

A  =  pscudobinary 

system.  Mixtures  of  0-51.5% 
A  give  Ei  at  445°  and  a  ternary 
E(AC  4-  BC2  4-  B)  at  432°. 


Mixtures  of  51.5-100%  A  give 
E2  at  450°  and  a  ternary 
E  (AC  +  B  4-  A)  at  440°. 

A  =  MgCl2 ;  B  =  NaCl; 

C  =  KC1  (2  43);  Fig.  52 

A  =  CaO ;  B  =  CaF2; 

C  =  CaCl2  (is)  (A.) 
tL,  °C  |  M  %  A  |  M  %  B 
A 

ca.  800  I  13.26  I  12.30 


A  =  CaO  ;  B  =  BaO  ; 
C  =  BaCl2  (222)  (A.) 
A 


921 

3.22 

0 

931 

2.22 

0.22 

940 

0.91 

2.02 

938 

0.57 

6.03 

A  =  CaCl2 ;  B  =  SrCl2; 
C  =  BaCl2  (239);  Fig.  54 


A  =  CaCl2;  B  =  NaCl; 

C  =  KC1  (145.  243);  Ejg,  55 

A  =  Ca(N03)2;  B  =  NaN03; 
C  =  KNO3  (i60);  Fig.  53 
A  =  CaC03 ;  B  =  Na2C03; 
C  =  K2C03  (I73);  Fig.  56 


A  =  SrCl2 ;  B  =  BaCl2 ; 
C  =  NaCl  (263);  Fig.  57 


A  =  SrCl2;  B  =  BaCl2; 

C  =  KC1  (263);  Fig.  58 

A  =  SrCl2 ;  B  = 

NaCl; 

C  =  KC1  (2  43);  Fig.  59 

A  =  Sr(N03)2 ;  B  = 

=  NaNO,; 

C  =  KN03  (I97 

)  (A.) 

tL,  °C 

M  %  A 

M  %  B 

254.2 

(?) 

8.12 

43.25 

221.8 

5.25 

52.64 

210.0 

5.26 

43.13 

209.5 

5.26 

42.11 

210.5 

5.26 

41.04 

226.8 

5.26 

31.58 

209.0 

4.71 

43.97 

208.4 

4.71 

42.94 

209.2 

4.71 

41.89 

210.0 

4.16 

43.76 

211.2 

4.16 

42.71 

213.8 

2.57 

46.15 

A  =  BaCl2;  B  = 

NaCl; 

C  =  KC1  (87,  263) 

Fig.  60 

A  =  Ba(N03)2;  B 

=  LiN03 ; 

C  = 

KNOa  (91)  (A.) 

O 

O 

M  %  A 

M  %  B 

299.1 

(?) 

5.26 

84.22 

310.4 

5.26 

73.70 

317.4 

5.26 

63.17 

303.7 

5.26 

52.65 

A  =  Ba(N03)2 ;  B  = 

NaN03 ; 

C  =  KNOs  (107); 

Fig.  61 

A  =  LiCl ;  B  = 

NaCl; 

C  =  KC1  (215,  239 

;  Fig.  62 

A  =  LiCl ;  B  = 

NaCl; 

C  = 

RbCl  (215)  (A.) 

tL,  °C 

M  %  A 

M  %  B 

320* 

(?) 

58.3 

0 

318 

56.6 

2.4 

328 

54.1 

6.7 

460 

45.5 

21.3 

545 

37.6 

34.9 

*  E  for  A  +  C. 

A  =  LiCl ;  B  = 

NaCl; 

C  = 

CsCl  (215)  (A.) 

Jp 

0 

O 

M  %  A 

M  %  B 

325* 

(?) 

59.0 

0 

323 

58.3 

1.1 

320 

58.0 

1.7 

326 

55  0 

6.8 

354 

53.6 

9.0 

431 

49.4 

16.3 

493 

44.7 

24.1 

*  E  for  A  +  C. 

A  =  LiN03 ;  B  = 

NaN03 ; 

C  =  KNOa  (60),  Fig.  63 
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A  =  NaOH;  B  =  Na2COj; 

C  -  KOH  (171)  (A.) 

<L,  °C  I  M  %  A  |  M  %  B 


A/C  -  50/50 

(?) 


167 

50.00 

0 

183 

48.93 

2.14 

199 

47.35 

5.30 

214 

45.53 

8.94 

219.5 

44.63 

10.74 

A  =  NaOH;  B  =  Na2C03; 
C  =  K2CO3  (171)  (A.) 
B/C  =  55.25/44.75 


(?) 


290.0 

100 

0 

275.5 

96.90 

1.91 

265.0 

91.90 

5.00 

266.0 

89.64 

6.39 

267.5 

87.63 

7.62 

A  =  NaF;  B  =  NaCl; 

C  =  Na2S04  (2  73);  Fig.  64 


Ai  =  Sn02 ;  A2  =  PbO  ; 

A3  =  ZnS ;  A4  =  CuO ; 

A5  =  ZnO 

B  =  Sea  salt  (98.14  Wt.  % 
NaCl;  0.23%  MgCl2;  0.24% 
MgS04;  0.19%  K2S04;  0.71% 


CaS04;  0.24%  H20;  0.24% 
insol.)  (ii4)  (A.) 


t,  °C 

Wt.  %  Ai* 

890 

0.006 

880 

0.014 

1150 

0.016 

t,  °C 

wt.  %  a2* 

900 

0.153 

870 

0.194 

920 

0.272 

1220 

0.431 

t,  °C 

Wt.  %  a3* 

870 

0.099 

865 

0.121 

900 

0.135 

900 

0.152 

920 

0.318 

1220 

0.540 

1190 

0.702 

t,  °C 

Wt.  %  a4* 

900 

0.281 

910 

0.361 

920 

0.790 

t,  °C 

wt.  %  a6* 

890 

0.32 

870 

0.221 

1250 

0.52 

*  Dissolved  in  B. 
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SYSTEMS  CONTAINING  REFRACTORY  SUBSTANCES 

John  Bright  Ferguson* 


Introduction 

Scope. — The  substances  in¬ 
cluded  in  this  section  are  boron 
nitride,  the  oxides  of  Al,  Fe,  Si, 
Ti,  Th,  Ce,  Zr,  the  alkaline 
earths  and  the  rare  earths. 
The  systems  covered  consist  of 
these  substances  alone,  asso¬ 
ciated  with  one  another,  or 
associated  with  any  metallic 
oxide,  exclusive  of  tungstates, 
vanadates,  and  molybdates. 


Introduction 

Champ. — Lcs  substances  com¬ 
prises  dans  cette  section  sont: 
le  nitrure  de  bore,  les  oxydes 
d’Al,  Fe,  Si,  Ti,  Th,  Ce,  Zr, 
les  terres  alcalines  et  les  terres 
rares.  Les  systemes  mentionnes 
consistent  en  ces  substances  seu- 
les,  associ6es  I’uneavecl’autreou 
associees  4  un  oxyde  m6tallique, 
^  l’exclusion  des  tungstates, 
vanadates  et  molybdates. 


Einleitung 

Umfang. — Die  in  diesem  Ab- 
schnitt  enthaltenden  Stoffe  sind, 
Bornitrid,  die  Oxyde  des  Al, 
Fe,  Si,  Ti,  Th,  Ce,  Zr,  der  alka- 
lischen  und  seltenen  Erden. 
Die  dargestellten  Systeme  be- 
handeln  diese  Stoffe  allein  oder 
in  Verbindung  mit  einander, 
oder  in  Verbindung  mit  irgend 
einem  Metalloxyd.  Ausgenom- 
men  sind  Wolframate,  Vana¬ 
date  und  Molybdate. 


Introduzione 

Contenuto. — Le  sostanze  con¬ 
siderate  in  questa  sezione  sono: 
azoturo  di  boro,  gli  ossidi  di  Al, 
Fe,  Si,  Ti,  Th,  Ce,  Zr,  quelb 
dei  metalli  alcalino-terrosi  e 
delle  terre  rare.  I  sistemi 
presi  in  considerazione  con  un 
ossido  metallico  qualunque. 
Sono  eccettuati  i  tungstati,  i 
vanadati  ed  i  molibdati. 


*  Data  marked  Ed.  added  by  editorial  office. 
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Bibliography. — See  (7>  8>  52). 

Temperature  Scale. — T  h  e 
temperature  scale  employed  is 
the  I.  C.  T.  scale  ( see  Vol.  I,  p. 
53)  with  slightly  different  values 
for  certain  fixed  points  as  fol¬ 
lows:  diopside,  1391°;  Pd,  1550°. 


Bibliographie. — -Voir  (7*  8» 
52). 

ftchelle  de  temperature. — L’ 
6c hello  de  temperature  employee 
est  l’6chelle  des  T.  C.  I.  (voir, 
Vol.  I,  p.  53)  avec  des  valeurs 
legerement  differentes  pour  les 
points  fixes  suivants:  diopside, 
1391°;  Pd,  1550°. 


ONE-COMPONENT  SYSTEMS 


Standard  Arrangement;  v.  Vol.  I,  p.  96 


Melting  Points  (m),  Boiling  Points,  under  1  Atm.  (b), 
Transition  Temperatures  (tr.),  and  Decomposition 
Temperatures  (d) 


18 

Si02;  v.  p.  19 

19 

Ti02 

Several  forms  (l°6);  decomposes  into 
2Ti203.3Ti02  (i 22) ;  for  M.  P.  of  Ti20,  v. 

(54) 

2Ti203.3Ti02 

rn,  1640  (122) 

Zr02 

Several  forms  (i°6);  m,  2700  (146)( 
3000  (i"),  2550-2600  (120,  122,  142); 
yield  point  of  fused  material  2950  (23) 

Zr02.Si02 

m,  2550  f94,  146) 

PbO 

m,  888  +  10  (30) 

PbO.SiOj 

m,  766  ±  10  (29.  30) 

2Pb0.Si02 

m,  746  ±  10  (29,  30) 

ThOi 

m,  >2790  (120,  142) 

5 

ZnO 

m,  1975  (I37)  (Ed.) 

ZnO.Si02 

m,  1437  +  2  (80,  81) 

2Zn0.Si02 

m,  1509  ±  3  (80>  8 1 ) 

CdO.Si02 

m,  1242  ±  2  (80,  81) 

2Cd0.Si02 

m,  1242  +  2  (80,  81) 

MnO 

m,  >1650  in  vacuo  O42) 

MnO.SiO, 

m,  1273  +  5;  heat  effects  at  1208  and 
1120°;  interpretation  not  clear  (40,  56, 
80,  81) 

2MnO.SiO 

Probably  decomposes  into  MnO  +  liq., 
1323  (40,  so) 

hi 

FeO 

Stability  range  >570;  relations  un¬ 
certain;  see  binary  system  FeO-Fe3Oi; 
magnetic  form  (47);  M.  P.  of  a  ferrous 
oxide,  1419  (58,  118) 

F62O3 

tr.,  678,  probable  tr.,  755-85  (H°>  i37); 
magnetic  tr.,  40  (73);  cf.  (140);  in  air 
d,  1100;  poi  =  ca.  1  atm.  at  1200  (67> 
74,  117,  144);  mj  1548-65d  (58,  89, 
11 8);  see  binary  system  Fe203-Fe304 

Fe80< 

Magnetic  tr.,  530  (6>  31,  124,  135,  136, 
149,  155);  mf  1538d  (58,  118);  p02) 

1100°  <0.005  mm  (74);  1200°  <0.04 
mm  (4 37);  see  binary  system  Fe203- 
Fe304 

2FeO.SiOj 

(87) 

Cr203 

m,  1990  +  20  (58,  86,  118) 

3  a2Ofi 

Dissociates  into  lower  oxide  which  melts 
about  1460-80  (142) 

BN 

d,  1222-1240;  pN2>9.4  mm  (130,  131); 
probably  two  forms  (53) 

AI2O3 

Two  forms;  probably  monotropic  (Hi); 
rn,  a,  2050  ±  10  (86,  118,  120,  142);  b, 
2210  (Ar)  (121) 

(For  borates,  v.  (62i 

63) 

Al203.SiO2 

Unstable  forms  (22,  59) 

3Al203.2SiQ2 

Mullite;  d  (into  liq.  +  aAl203)  1810  ± 
10  (20,  59,  60);  see  binary  system 

Bibliographie. — -Siehe  (7>  8| 

52). 

Temper  at  urskala. — Die  zu- 
grunde  liegende  Skala  ist  die 
der  I.  C.  T.  (siehe  Band  I, 
S.  53)  mit  etwas  geringer 
Abweichung  fur  die  Fixpunkte: 
Diopsid,  1391°;  Pd,  1550°. 


Bibliografica. — Vedi  (7>  s»  52). 

Scala  della  temperatura. — Ls 
scala  adottata  6  quella  delle 
I.  C.  T.  (vedi  Vol.  I,  p.  53), 
salvo  piccole  variazioni  per 
quanto  riguarda  i  punti  fissi : 
diopside,  1391°;  Pd,  1550°. 


57 

Yt2Oj 

La2Oj 

Ce203 

BeO 

BeO.SiO, 

76 

MgO 

MgO.SiCL 

2Mg0.Si02 

MgO.Al2Oj 

2Mg0.2Al203.5Si02 

77 

CaO 

CaO.SiO, 

2Ca0.Si02 

3Ca0.Si02 

3Ca0.2Si02 

Ca0.Fe203 

2CaO.Fe2Oj 

2CaO.B2Oj 

CaO.Al2Oj 

3Ca0.Al20, 

3Ca0.5Al20j 

5Ca0.3Al203 

Ca0.Al203.2Si02 

2Ca0.Al203.Si02 

3Ca0.Al203.Si02 

CaO.MgO.SiO, 

Ca0.Mg0.2Si02 

2Ca0.Mg0.2Si02 

5Ca0.2Mg0.6Si02 

78 

SrO 

SrO.SiOi 

2Sr0.Si02 

Sr0.Al203.2Si02 

79 

BaO 

BaO.Si02 

2Ba0.Si02 

m,  2410  (120) 
m,  >2000  (142) 
m,  1692  (54) 

m,  2400  +  50  (H9>  122,  142) 
m,  >  1755  (80>  8i) 

m,  2800  +  20  (86>  120);  b,  2800  (neutral 
atm.)  (121);  b,  2029  at  7  mm  (U8); 
one  form  only  (i°8) 

Clinoenstatite  stable  high  temp,  form; 
d  (into  2Mg0.Si02  +  liq.)  1557  +  2:3 
unstable  forms  (i»  3>  l9>  37,  38>  15®) 
m,  1890  ±  20  (I9) 
m,  2135  ±  20  (m>  128) 

Two  forms,  monotropic;  d  (H2);  see 
ternary  system 

Two  forms — tr.,  ca.  420  (i35>  138);  m, 
2572  +  10  (86>  125);  b,  2850  (H8>  121) 
a  (pseudowollastonite) ;  /3  (wollastonite) ; 
a^±l3  1200  ±  2  (i»  113);  m,  1540  ±  2 

(2,  37,  38,  113) 

Stable  system — a  (3  1420  +  2;  PT^-y 
675  ±  5;  am,  2130  +  20;  for  labile  sys¬ 
tem,  V.  (33>  34,  35,  37,  38,  113) 

d  (into  CaO  +  a2Ca0.Si02)  1900  ±  20 

(113,  129);  see  binary  system 
d  (into  2Ca0.Si02  +  liq.)  1475  +  5 
(H3);  see  binary  system 
d  (into  2Ca0.Fe203  +  liq.)  1216  ±  5 
(I39);  see  binary  system 
d  (into  CaO  +  liq.)  1436  +  5  (I39); 

see  binary  system 
m,  1304  +  5  (63,  ns) 
m,  1600  ±  5  (38»  113,  128) 
d  (into  CaO  +  liq.)  1535  ±  5  (38,  H3» 
128);  See  binary  system 
Two  forms,  monotropic,  stable  form  m, 
1720  +  10  (38>  ns.  128) 

Two  forms,  monotropic,  stable  form  rn 
1455  +  5  (38,  113,  128) 
m,  1550  +  2  (9>  10,  32,  36,  37,  38,  11H, 
m,  1590  +  2  (48,  113) 

Pure  compound  not  obtained  (H3) 
d  (into  2Ca0.Si02  +  solid  soln.)  1498 
+  5  (50);  see  ternary  system 
m,  1391  +  2  (i>  12,  36,  37,  38) 
m,  1458  ±  2  (48,  50) 

Existence  probable  but  not  certain;  d, 
1365  +  5  (50);  see  ternary  system 
m,  2430  ±  10  (125);  <2570  (42,  97) 
m,  1580  ±  4  (42,  80,  145) 
m,  >1634  (42);  probably,  >1755  (8®) 
m,  >1700  (42) 
m,  1923  ±  10  (125) 
m,  1604  +  5  (42,  so,  81) 
m,  >1755  (42,  80) 
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Ba0.2Si0s 

2Ba0.3Si02 

Ba0.Al203.2Si02 

Ba0.2Ca0.3Si02 


31 


Li  20 


m,  1420  ±  4  (15,  16,  42) 
m,  1450  ±  2  (42) 
m,  >1700  (42) 

d  (into  CaO.Si02  +  liq.)  1320  ±  4  (42) ; 
see  binary  system 

m,  ca.  17oo;  in  02  forms  Li202  which  at- 


Li20.Si02 
Li  20.2Si02 

2Li20.Si02 

2Li2Si03.3ZrSi0s 
Li20.Al203 
Li  20.Al203.2Si02 

Li20.Al203.4Si02 

32  Na20.Si02 
Na20.2Si02 
Na2O.Al203 
Na20.AI203.2Si02 


Na20.Al203.6Si02 

Na20.2Ca0.3Si02 

Na20.3Ca0.6Si02 

2Na20.Ca0.3Si02 


83  K20.Si02 
K20.2Si02 
K20  2Ti02 
K20.Al203.2Si02 

K20.Al203.6Si02 


tacks  platinum ;  volatile  above  1000°  (79) 
m,  1201  ±  2  (39,  78,  79) 
d  (into  Li20.Si02  +  liq.)  1032  ±  5  (79); 
see  binary  system 

m,  or  (probably  tr.)  1256  +  3  (79,  126); 
see  binary  system 
(126) 

m,  >1625  (83) 

Two  forms;  stable  form  probably  pseu- 
doeucryptite,  m,  1388  ±  5  (5>  57,  82) 
Two  forms;  stable  form  /3  spodumene, 
m,  1400  ±  3  (5,  82,  83,  96) 
m,  1088  ±  2  (78,  101,  145) 
m,  874  +  2  (ioi) 
m,  1650  (04) 

Two  forms,  nephelite  carnegieite,  tr., 
1248  ±  5;  carnegieite,  m,  1526  +  2 
(9,  14);  unstable  tr.,  654—692  and 
possibly  226.5  (21) 
m,  1100  ±  10  (10) 
m,  1284  +  5  (ioo) 

d,  at  1047  into  CaO.Si02  +  liq.  of  com¬ 
position  14CaO,  19Na20,  67Si02  (i°°) 
d,  at  1141  ±5  into  Na20.2Ca0.3Si02  + 
liq.  of  composition  11.5CaO,  38.5Na20, 
50SiO2  (ioo) 
m,  976  (102) 

m,  1041  (98,  102,  103,  104) 
m,  980  (105) 

Two  forms:  tr.,  1550  +  10;  m,  >1755 

(14) 

d  (into  K20.Al203.4Si02  +  liq.)  1170  ±30 
(");  see  binary  system 


TWO-COMPONENT  SYSTEMS 

Standard  Arrangement,  v.  Vol.  Ill,  p.  viii 

Both  Components  Simple  Oxides 

B 

Fig. 

Lit.  and  remarks 

A  =  Si02 

Zr02 

1 

(146) 

PbO 

2 

(29,  30,  70,  71,  116,  148) 

ZnO 

2K 

(157)  (Ed.) 

Cu20 

(l 0 7) ;  not  a  true  binary  (i34) 

MnO 

(25,  40,  61) 

FeO 

At  1690°C:  Li,  3.1%,  L2,  40.0%,  FeO  (6i);  for  phase 

relations,  v.  (87) 

CoO 

Two  liquids  (61) 

NiO 

Two  liquids  in  high  silica  melts  (61) 

AI2O3 

3 

(20) 

MgO 

4 

(19,  61) 

CaO 

5 

(2,  35,  51,  61,  113,  129) 

SrO 

6 

(42,  61,  80,  92,  133,  141,  145) 

BaO 

7 

(42,  61,  80) 

Li20 

8 

(79) 

Na20 

9 

(101) 

Iy20 

(102,  114) 

A 

B 

Fig. 

Lit.  and  remarks 

TiOj 

MnO 

(25) 

PbO 

Fe203 

(90) 

FeO 

Fe304 

Part  of  system  Fe-O.  FeO  phase  stable  above 

570°  ±  10;  probably  partial  solid  solution 
FeO  to  24  Wt.  %  02  and  Fe304  to  27  Wt.  % 

02  (27,  41,  45,  46,  68,  72,  95,  127,  153,  154) 

Fe203 

Fe304 

10 

Part  of  system  Fe-0  (74,  90,  132,  137) 

Fe203 

AI2O3 

(26) 

Fe203 

CaO 

11 

Not  a  true  binary  (26>  69»  139) 

CoO 

A1203 

(65) 

NiO 

MgO 

(66) 

B2O3 

CaO  1 

b2o3 

SrO 

(63) 

B203 

BaO  J 

ABOS 

MgO 

12 

(111,  128) 

A1203 

CaO 

13 

(37,  113,  128) 

A1203 

Li20 

(5) 

MgO 

CaO 

Simple  eutectic,  ca.  33  Wt.  %  MgO  and 

2300°  (”i) 

CaO 

SrO 

X-ray  pattern  by  Wyckoff  indicates  complete 

isomorphism  (42) 

One  Simple  Oxide  +  A  Binary  Compound  Of  Two  Oxides 


Mg0-5Ca0.3Al203,  simple  eutectic  system;  eutectic  (Wt.  %) 
44.7  CaO,  48.8  A1203,  6.5  MgO  at  1380°  ±  5(1”). 

Si02-Li20.Al203  (5). 

One  Simple  Oxide  +  A  Ternary  Compound 
Si02-Ca0.Al203.2Si02  (4,  113);  y.  Fig.  14. 

SiO^CaO. Mg0.2Si02  (12,  so,  6i);  V;  Fig.  15. 
Si02-K20.Al203.4Si02  (")»  v.  Fig.  16. 

Al203-Ca0.Al203.2Si02;  aAl203  melts  at  2050°  +  10,  Ca0.Al203. 
2Si02  at  1550°  +  2;  simple  eutectic  at  1547  deg.  and  19.3  CaO 
39.3  A1203,  41.4  Si02,  Wt.  %  ("3). 


Two  Binary  Compounds 


A 

B 

Lit. 

Zr02.Si02 

2Li20.Si02 

(126) 

ZnO.Si02 

CdO.Si02 

(88) 

ZnO.Si02 

Li20.Si02 

(88) 

MnO.Si02 

MnO.TiO, 

(133) 

MnO.Si02 

MgO.SiO, 

(92) 

2Mn0.Si02 

2Mg0.Si02 

(84) 

MnO.Si02 

CaO.Si02 

(56) 

2Mn0.Si02 

2Ca0.Si02 

(84) 

FeO.Si02 

CaO.Si02 

(91) 

2Ca0.Si02 

5Ca0.3Al203 

(413);  y.  Fig.  17 

2Ca0.Si02 

2Li20.Si02 

f1  26) 

CaO.Si02 

SrO.Si02 

(42);  y.  Fig.  18 

CaO.Si02 

BaO.Si02 

(42);  y.  Fig.  19 

Ba0.2Si02 

2Ba0.3Si02 

(42);  y.  Fig.  20 

Li20.Si02 

Li  2O.B2O3 

(88) 

f 

CaO.Si02 

(iOO) 

Na20.Si02 

Na20.W03 

(88) 

J 

Na20.B203 

(88) 

One  Binary'  +  One  Ternary  Compound 


Binary 

Ternary 

Lit. 

MgO.Si02 . 

2MgO.SiOs . 

CaO.Si02 . 

* 

Ca0.Al203.2Si02 
Ca0.Mg0.2Si02 
CaO.  Al203.2Si02 
Ca0.Mg0.2Si02 
Ca0.Al203.2Si02 
2Ca0.Al203.Si02 
Ca0.Mg0.2Si02 
2Ca0.Mg0.2Si02 

(4);  v.  Fig.  21 
(12);  V.  Fig.  22 
(4);  y.  Fig.  23 
(12);  v.  Fig.  24 
( 1 1  3 ) ;  y.  Fig.  25 
( 1 1  3) ;  y.  Fig.  26 
(50,51);y.  Fig.  27 
(50);  v.  Fig.  28 

Continued  or  *■  9Q 
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-2130120 

jZI00*£''*^, 


2000 


Fig.  29 

2CaO-SiOa-2CaO  AI203Si02 


|I900 


Solid  solution  shown 
jjoOO  by  inversion  temp-only. 
No  optical  evidence 

ll700 


i|600 


1500 


49.6C30,23.7AI;03,26.7Si02  154515 


159012-.. 


’H 


i 

-jl42012 


139515 


I  |I0  ,20  ,30  ,40  ,50  1 60  ,70  ,80  ,90 

‘<?Ca0-Si02  Wt  Percent  2CaO- AljOySiOj-1 


CaO  MgO-2SiO  Wt  Percent  2CaOMgO-2SiOz 
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9k 


One  Binary  +  One  Ternary  Compound.— (Continued) 


Binary 

Ternary 

Lit. 

2Ca0.Si02 . | 

2Ca0.Al203.Si02 

2Ca0.Mg0.2Si02 

(H3);  v.  Fig.  29 
(5°);  v.  Fig.  30 

Ca0.Al203  . 

3Ca0.5Al203  . 

2Ca0.Al203.Si02 

2Ca0.Al203.Si02 

(H3);  v.  Fig.  31 
(H3);  v.  Fig.  32 

Na20.2Si02 . 

Na20.2Ca0.3Si02 

(10°) 

Two 

Ternary  Compounds 

A  | 

B  |  Lit.  and  remarks 

MgO.CaO.2SiO 


{ 


MgO,2Ca0.2Si02  < 


Mg0.Ca0.2Si02  < 

Ca0.Al203.2Si02 .  . 
2Ca0.Al203.Si02 .  . 


Mg0.2Ca0.2Si02 

Ca0.Al203.2Si02 

2Ca0.Al203.Si02 

3Ca0.Al203.3Si02 

[10(3Na2O.Al2O3.3SiO2) 

90(3CaO.Al2O3.3SiO2)] 

Na20.Al203.2Si02 

Na20.Al203.6Si02 

2CaO.Al  203.Si02 

3Ca0.Al203.3Si02 


(50);  v.  Fig.  33 
(13);  v.  Fig.  34 
(48);  v.  Fig.  35 
(2  4);  Fig.  36 
Not  a  true  binary 
(24) 

(17);  v.  Fig.  37 
(13);  v.  Fig.  38 
(n3);  v.  Fig.  39 
(2  4);  v.  Fig.  40 


A 

Ca0.Al203.2Si02  « 

2Ca0.Al203.Si02 j 
Na20.Al203.2Si02 


B 

Sr0.Al203.2Si02 

Na20.Al203.2Si02 
Na20.Al203.6Si02 
I0(3Na2O.Al2O3.3SiO2) 
90(3CaO.Al2O3.3SiO2) 
K20.A1 203.2Si02 


Lit.  and  remarks 
Probably  complete 
solid  solution  (42) 
(9);  v.  Fig.  41 
(io,  li);  V'  Fig.  42 
1  Not  a  true  binary 

J  (24) 

(i 4) ;  v.  Fig.  43 


THREE-COMPONENT  SYSTEMS 


Si02-0-Fe  (isi) 

Si02-Al203-Ba0  (147) 

SiOyTiO^MnO  (25) 

Si02-Al203-Li20  (5) 

Si02-Ti02-Ca0  (13  3) 

Si02-Al203-Na20  (”4) 

fei02-Zr02“Li20  (^^6) 

Si02-Al203-Iv20  (H4) 

Si02-Mn0-Fe0  (84) 

Si02-Ca0-Li20  (126) 

Si02-Mn0-Al203  (2  5) 

Ti02-Mn0-Al203  (25) 

SiOj-FeO-MgO*  (61) 

Fe 20 3- A1 20 3- C aO  (26) 

Si02-Fe0-Ca0  (91) 

*  Immiscibility  extends  across  ternary  system.  Li  =  20MgO,  loFeO,  65SiO>, 
Wt.  %. 


* 
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THREE  -CO  MPONENT  SYSTEMS  —  ( Continued ) 
2Ca0.Al203.Si02-3Ca0.Al203.3Si02-2Ca0.Mg0.2Si02  (24);  v. 
Fig.  50 

For  other  systems,  v.  (24);  Figs.  52,  53. 

Si02-Al203-Mg0  (20,  61,  112);  Fig.  44 

Ternary  compound 

2Mg0.2Al203.5Si02  forms  solid  solutions  and  melts  incon- 
gruently. 


Eutectics  and  quadruple  points 


\Wt.  % 

A, 

B, 

c, 

t,  °c 

Solid  phases 

Point^ 

Si02 

AI2O3 

MgO 

1345  +  5 

A6.B2.C2(mix.)  +  AC  +  A 

E 

61.4 

18.3 

20.3 

1700  +  25 

AC2  +  bc  +  c 

E 

28 

16 

56 

1358  ±  5 

A&B2C2  4~  AC  4~  AC2 

E 

54 

21 

25 

1425  ±  5 

A&B2C2  4*  A2B3  ~b  A 

Q 

66.5 

23.5 

10 

1460  ±  5 

AsB2C2  +  BC  +  A2B, 

Q 

49.1 

34.8 

16. 1 

1370  +  5 

A6B2C2  BC  -f*  AC2 

Q 

51.5 

22.8 

25.7 

1575  +  5 

A2B3  -|-  BC  4"  B 

Q 

42.8 

42 

15.2 

Points  on  field  boundaries,  Wt.  % 


Field  1 

Field  2 

A, 

Si02 

B, 

AhOa 

c, 

MgO 

f 

Si02 . 

77 

18 

5 

3Al2C>3.2Si02 . . 

2Mg0.2Ah03.5Si02. . . . 

86 

12 

2 

1 

AhOs.MgO . 

57 

29 

14 

39 

16 

2Mg0.2Al20».5Si02 . 

Si02 . 

42 

21 

37 

f 

Si02 . 

64 

20 

16 

MgO.Si02 . < 

2MgO.Si02 . 

64 

12 

24 

A12Oj . 

65 

5 

30 

3Al203.2Si02 . 

2Mg0.2Ah03.5Si02 _ 

58.2 

10 

31.8 

2MgO.2AhOs.5SiO, . 

MgO.Si02 . 

24 

63 

13 

Max.  temps,  occur  but  not  well  defined. 


Immiscibility  curves 


T.  / 

85.0 

4.5 

10.5 

1^2 . S 

75.0 

4.5 

20.5 

The  silica  liquidus  is  discontinuous  (61);  see  the  one-  and  two-component 
systems;  for  solid  solution,  v.  (112). 
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Si02-A1203-Ca0  (18>  20,  61,  75,  76,  77,  113,  129);  Fig.  45 
Ternary  compounds 

Ca0.Al203.2Si02:  m,  1550  +  2;  2Ca0.Al203.Si02:  m,  1590  ± 
2;  3Ca0.Al203.Si02:  d,  1335  ±  5  into  /32CaO.Si02  +  Ca0.Al203; 
see  one-component  system. 

Eutectics  and  quadruple  points 


t,  °c 

Solid  phases 

\  W  .  % 
Point^''---^ 

A, 

Si02 

B, 

AI2O3 

c, 

CaO 

1170+5 

A2BC  4~  A  4~  AC 

E 

62.0 

14.7 

23.3 

1345  +  5 

A2BC  -f-  A  -f-  A2B3 

E 

70.4 

19.8 

9.8 

1265  +  5 

A2BC  +  ABCs  +  aAC 

E 

42 

20 

38 

1310  ±  5 

ABC2  +  A2C3  +  aAC 

E 

41 

11.8 

47.2 

1505  ±  5 

ABC2  +  BC  +  BsCs 

E 

9.25 

53.25 

37.5 

1380  +  5 

A2BC  -f  ABC2  +  aB 

E 

31.8 

39 

29.2 

1335  +  5 

/3AC2  +  BC  +  B3C6 

E 

6.8 

43.7 

49.5 

1335  +  5 

/3AC2  +  BC3  +  B3C6 

E 

6.8 

41.2 

52 

1512  +  5 

A2BC  -j-  aB  -f-  A2B3 

Q 

47.9 

36.5 

15.6 

1380  +  5 

ABC2  +  /3AC2  +  BC 

Q 

9.7 

42 

48.3 

1475  ±  5 

ABC2  B6C3  +  aB 

Q 

24.3 

44.5 

31.2 

1335  ±  5 

ABC2  “h  A2C3  /3AC2 

Q 

39.9 

11.9 

48.2 

1455  ±  5 

AC3  +  BC3  +  aAC, 

Q 

8.7 

33 

58.3 

1470  ±  5 

c  +  ac3  +  bc3 

Q 

7.5 

32.8 

59.7 

1900  ±  20 

C  -f-  aAC2  4"  AC3 

Q 

22.4 

9.2 

68.4 

Field  1 

Field  2 

A, 

Si02 

B, 

A1203 

C, 

CaO 

3Al203.2Si02 .  < 

39 

40 

21 

l 

34.7 

40.3 

25 

/82Ca0.Si02 . 

5Ca0.3Al203 

7 

42 

51 

2Ca0.Si02 . 

2CaO.Al2O3.SiO2  .  .  .  < 

16.8 

34 

49.2 

33 

17.5 

49.5 

Immiscibility  ( 6 1 )  Li  =  . 

85 

2.5 

12.5 

The  silica  liquidus  is  discontinuous  (18>  61);  see  the  two-component  systems 


Si02-MgO-CaO  (12,  50,  51,  61);  Fig.  46 
Ternary  compounds 

Ca0.Mg0.2Si02:  m,  1391  ±  2;  2Ca0.Mg0.2Si02:  m,  1458  +  2; 
Ca0.Mg0.Si02:  solid  solution  extends  to  CaO,  33;  MgO,  28; 
Si02,  39;  pure  compound  not  stable  in  presence  of  melt;  5CaO.« 
2Mg0.6Si02(?) :  d,  1365  ±  5  into  aCaO.Si02  +  liquid. 
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Si02-Mg0-Ca0. — ( Continued ) 


Eutectics  and  quadruple  points 


t ,  °c 

Solid  phases 

\tvt.  % 

Point^\ 

A, 

Si02 

B, 

MgO 

c, 

CaO 

1320  ±  5 

A2BC  ~b  A6B2C5  -b  A 

E 

61.4 

8 

30.6 

1350  +  5 

AsBoCc  +  A2BC  4  A2BC2 

E 

51.4 

12.6 

36 

1357  ±  5 

A2BC2  +  A2BC  +  AB2 

E 

50 

20.2 

29.8 

1377  +  5 

A2BC2  +  AC  +  A2C3 

E 

44.5 

6.3 

49.2 

1436  +  5 

A2BC2  4  ABC(mix.)  +  AC2 

E 

42.7 

18.3 

39 

? 

ACa  +  B  +  C 

E 

? 

? 

7 

1330  +  5 

/9AC(mix.)  +A6B2C6(mix.)+A 

Q 

61.4 

7.6 

30.9 

1335  +  5 

<*AC(mix.)  4  /SAC(mix.)  4  A 

Q 

61.5 

7.2 

31.3 

1340  ±  5 

«AC(mix.)  +  /3AC(mix)  +  A6- 
B2C5(mix.) 

Q 

61 

7.6 

31.4 

1365  ±  5 

«AC(mix.)  4  A6B2C5  +  A2BC2 

Q 

51 

12.3 

36.7 

1387  +  5 

18AC2  +  A2C3  4  A2BC2 

Q 

44.3 

6.2 

49.5 

1436  +  5 

A2BC2  +  ABC(mix.)  -j-  AB2 

Q 

44.4 

22.3 

33.3 

1498  +  5 

ABC(mix.)  +  «AC2  +  B 

Q 

40.4 

22.3 

37.3 

1502  +  5 

ABC(mix.)  4  AB2  4-  B 

Q 

41.5 

26.4 

32. 1 

Points  on  field  boundaries,  Wt.  % 


Field  1 

Field  2 

A, 

Si02 

B, 

MgO 

c, 

CaO 

Si02 . 

CaO. SKA . 

63 

3 

34 

Ca0.Mg0.2Si02 . 

SiO-2 . 

62.4 

15.6 

22 

62 

10 

28 

Ca0.Mg0.2SiC>2(mix.).  .  . 

2MgO.SiC>2 . 

54.3 

22.7 

23.0 

57 

24 

19 

59 

30 

11 

Immiscibility  (61)  Li  =  .  . 

70 

17 

13 

The  extensive  solid  solutions  found  in  this  system  cannot  properly  be  given 
here;  see  (12>  50>  51 )  for  details;  refer  to  the  one-component  and  two-component 
systems  involved,  and  also  the  ternary  system,  CaO.MgO.2SiO2-2MgO.SiO2- 
Si02.  The  silica  liquidus  is  discontinuous  (18>  61). 


Si02-Ca0-Na20  (loo);  see  also  Vol.  II,  p.  97 
Ternary  eutectics  and  quadruple  points 


t,  °C 

Solid  phases 

\wt.  % 

Point 

A, 

SiOs 

B, 

CaO 

c, 

Na20 

725  ±  5 

A2C  4  A6B3C  +  quartz 

E 

73.5 

5.2 

21.3 

821  ±  5 

AC  +  A2C  +  A3BC2 

E 

60.7 

1.8 

37.5 

827  ±  5 

A2C  4-  A3BC2  4  A3B2C 

Q 

61.4 

2.0 

36.6 

740  ±  5 

A2C  ~b  A3B2C  ~b  AuBaC 

Q 

70.7 

5.2 

24.1 

1030  +  10 

A3B2C  +  AeBsC  4  /SAB 

Q 

66.5 

14.5 

19 

ca.  1030 

A6B3C  /3AB  4  tridymite 

Q 

73 

13 

14 

ca.  1118 

aAB  +  /3AB  +  tridymite 

Q 

73 

15.5 

11.5 

ca.  1118 

aAB  4  /SAB  4  A3B2C 

Q 

63 

19 

18 

The  region  of  immiscibility  probably  extends  slightly  from  the  Ca0-Si02 
binary  system  into  the  ternary  system.  The  a-/ 3  inversion  of  Ca0.Si02  takes 
place  in  the  pure  materials  at  1200°.  The  lowered  inversion  (1118)  must 
indicate  solid  solutions  but  these  have  not  been  investigated. 


Si02-2Mg0.Si02-Ca0.Al203.2Si02  (*);  v.  Fig.  48 
A  =  Si02;  B  =  2Mg0.Si02;  C  =  Ca0.Al203.2Si02. 

Eutectics  and  quadruple  points 


t,  °C 

Solid  phases 

\^Wt.  % 

Point^\ 

A 

B 

C 

1222  ±  5 

Ca0.Al203.2Si02  4  MgO.SiOa- 
4  Si02 

E 

33 

16.5 

50 . 5 

1260  +  5 

Ca0.Al203.2Si02  4  MgO.SiOa- 
4  2Mg0.Si02 

Q 

19.5 

25.5 

55 

1320  +  5 

Ca0.Al203.2Si02  4  MgO.AlaOa 
42Mg0.Si02 

Q* 

9.5 

29.5 

61 

*  This  point  is  unlike  the  other  two  in  that  a  phase  (MgO.AEOa)  appears 
which  cannot  be  considered  as  part  of  the  ternary  system.  The  boundaries  of 
the  Mg0.Al203  field  are  not  true  crystallization  lines  like  the  other  boundaries 
in  the  system,  but  indicate  the  primary  phases  and  the  temperatures  of  compl  ete 
melting. 

Points  on  field  boundaries,  Wt.  % 

Field  1 

MgO.Si02 . 

MgO.SiOa . 

The  silica  liquidus  may  be  discontinuous  (61). 

Si02-2Mg0.Si02-Ca0.Mg0.2Si02  (12,  6i);  Fig.  49 

A  =  Si02;  B  =  2Mg0.Si02;  C  =  Ca0.Mg0.2Si02. 

This  system  is  one  in  which  a  complete  series  of  solid  solution  t 
of  Ca0.Mg0.2Si02  and  MgO.Si02  occur.  Most  of  these  solutions 
(pyroxenes)  melt  incongruently  though  the  series  has  a  stabb 
minimum  melting  point.  For  details  (12)  should  be  consulted. 
See  also  one-  and  two-component  systems  involved.  The  silica 
liquidus  may  be  discontinuous  (18>  61 ). 


Points  on  curved  boundaries,  Wt.  % 


Boundary 

%  a|%  b|  %  c 

Boundary 

%  A 

%  B 

%  c 

2Mg0.Si02 

I 

79 

15 

6 

Si02 

I 

61 

18 

21 

i 

Pyroxenes 

60 

26 

14 

4- 

Pyroxenes 

41 

31 

28 

30 

46 

24 

15 

50 

3.r 

Ca0.Al203.2Si02-Ca0.Mg0.2Si02-Na20.Al203.6Si02  (13);  v.  Fig. 

51 


A  =  Ca0.Al203.2Si02;  B  =  Ca0.Mg0.2Si02;  C  =  Na20.Al203.- 
6Si02. 

Since  in  one  binary  system  complete  isomorphism  occurs,  the 
liquidus-solidus  relations  are  complicated  and  the  original  should 
be  consulted. 


Points  on  boundary,  Wt.  % 


%  A . 

34 

35 

13 

%  B . 

46 

25 

20 

%  c . 

20 

40 

67 

Field  2 

%  A 

%  B 

%  c 

Si02 . 

r 

37 

27 

36 

38 

37 

25 

2MgO.Si02 . 

29 

54 

17 

23 

33 

44 

Al203-Mg0-Ca0  (ni);  v.  Fig.  47 
Eutectics  and  quadruple  points 


'\Wt.  % 

A, 

AhOa 

B, 

MgO 

c, 

CaO 

t,  °c 

Solid  phases 

Point^\ 

1345  ±  5 

AC  4  B  4  A3C5 

E 

51.8 

6.7 

41.5 

1345  +  5 

A3C6  4  ACa  4  B 

E 

47.7 

6.3 

46 

1680  ±  20 

aA  ~b  AB(mix.)  +  A6C3 

Q 

74 

5 

21 

1550  +  5 

AsCs  4  AB(mix.)  4  AC 

Q 

63.2 

3.5 

33.3 

1370  +  5 

AC  4  B  4  AB(mix.) 

Q 

52.4 

6.9 

40.7 

1450  ±  5 

C  4  B  4  ACa 

Q 

42.5 

6.0 

51.5 

Points  on  the  field  boundaries,  Wt.  % 


Field  1 

Field  2 

A, 

AI2O3 

B, 

MgO 

c, 

CaO 

CaO . 

42 

2 

56 

5Ca0.3Al203  . 

CaO.AEOa . 

51.8 

3.2 

45 

Owing  to  the  chance  formation  of  a  or  /SAI2O3  the  limits  of  the  field  of  AI2O3 
are  not  entirely  definite;  see  also  the  one-  and  two-comnonent  systems  involved. 
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Abbreviations  and  symbols.— 

For  most  of  these,  v.  p.  4. 

The  following  additional  ones 

should  be  noted: 

Trp.  Triple  point. 

Crit.  Temperature  of  complete 
miscibility  of  two 
liquid  phases. 

d  When  following  a  temper¬ 
ature  datum  indicates 
“  decomposition.” 

m,s  {e.g.  in  Am,  Bs,  etc.)  are 
used  to  distinguish 
metastable  from  stable 
forms. 


*  With  acknowledgments  to  Dr. 
H.  L.  Ward  for  the  critical  evaluation 
of  the  data  for  certain  binary  systems 
and  to  Mr.  Ned  Guthrie  for  typing  and 
proof-reading. 


MATURES 

Abreviations  et  symboles. 
Arrangement. 

Systemes  a  deux  constituants. 
Systemes  k  trois  constituants. 
Equations  de  tempdrature. 
Donnces  cryoscopiques. 

Abreviations  et  symboles. — 

Pour  la  plupart  de  ceux-ci,  v.  p. 
4.  On  notera  en  plus  les 
suivants : 

Trp.  Point  triple. 

Crit.  Temperature  de  miscibi- 
lit6  complete  de  deux 
phases  liquides. 

d  Lorsqu’il  suit  une  tem¬ 
perature,  indique  “de¬ 
composition.” 

m,s  (par.  ex.  dans  Am,  Bs, 
etc.)  sont  utilises  pour 
distinguer  la  forme 
metastable  de  la  forme 
stable. 

*  Avec  remerciements  ft  Dr.  H.  L. 
Ward  pour  revaluation  critique  des 
donn£es  pour  certains  systemes 
binaires  et  h  Mr.  Ned  Guthrie  pour 
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Abkurzungen  und  Zeichen. 
Anordnung. 

Zweikomponenten-Systeme. 
Dreikomponenten-Systeme. 
Temperatur  Gleichungen. 
Ivryoskopische  Daten. 

Abkurzungen  und  Zeich¬ 
en. — Der  grosste  Teil  davon 
ist  S.  4  zu  finden.  Ergan- 
zend  werden  noch  angeftihrt: 
Trp.  Tripl-Punkt. 

Crit.  Temperatur  vollstandiger 
Mischbarkeit  zweier 
fliissiger  Phasen. 
d  Einer  Temperaturangabe 
folgend,  bedeutet  dies 
“Zersetzung.” 

m,s  {e.g.  in  Am,  Ba,  u.s.w.) 

werden  zur  Unter- 
scheidung  der  meta- 
stabilen  Formen  von 
den  stabilen  verwen- 
det. 

*  Herrn  H.  L.  Ward  fur  die  lcritische 
Verwertung  von  Daten  einiger  bestim- 
mter  binarer  Systems  und  Herrn  Ned 
Guthrio  fur  die  Niederschnft  und 
Korrektur  ist  schuldiger  Dank  aus- 
rusprechen. 
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Disposizione .  98 

Sistemi  a  due  componenti.  98 
Sistemi  a  tre  componenti.  .  167 
Equazioni  di  temperatura.  172 
Dati  crioscopici .  183 


Abbreviazioni  e  simboli.— 

Per  la  maggior  parte  di  essi,  vedi 
p.  4.  Inoltre: 

Trp.  Punto  triplo. 

Crit.  Temperatura  di  misci- 
bilita  completa  delle 
due  fasi  liquide. 
d  Quando  seque  i  dati  di 
temperatura  indica 
“  scomposizione.” 
m,s  (es.  in  Am,  Bs,  ecc.) 

vengono  usati  per  di- 
stinguere  le  forme  sta- 
bili  da  quelle  meta- 
stabili. 

*  I  dati  di  alcuni  sistemi  binari  sono 
stati  vagliati  dal  Dott.  LI.  L.  Ward, 
e  Mr.  Ned  Guthrie  li  ha  scntto  e 
corrette  le  bozze. 
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t  Continuous  series  of 
mixed  crystals  with  a 
minimum  at  the  tem¬ 
perature  and  the  com¬ 
position  given. 

Arrangement. — The  (T- 

arrangement  ( v .  Vol.  Ill,  p.  viii) 
is  followed  throughout,  and  the 
systems  are  numbered  serially. 
For  convenience  in  locating  all 
the  systems  in  which  a  given 
component  occurs,  cross-refer¬ 
ences  are  given  by  means  of  the 
serial  numbers.  The  reference 

expression  “v.  also  p.  - ” 

refers  to  the  equations  on  p.  172. 


f  Series  continues  de  cristaux 
mixtes  avec  un  mini¬ 
mum  4  la  temperature 
et  pour  la  composition 
donnees. 

Arrangement. — L’a  rrange- 
ment  <L  ( v .  Vol.  Ill,  p.  viii)  est 
utilise  partout,  et  les  systemes 
sont  nun+rotes  en  s6rie.  Pour 
faciliter  la  determination  de  la 
place  de  tous  les  systemes  dans 
lesquels  se  trouve  un  compos6 
donnc,  les  renvois  sont  donnds 
au  moyen  des  numeros  des 
series.  L’expression  de  refe¬ 
rence  “v.  also  p. - ”  renvoie 

aux  equations  de  la  p.  172. 


PART  I 

TWO-COMPONENT  SYSTEMS 


CC14 

1.  (207.5) 

B  =  CHCL 


°C 


Wt.  %  A 


-23.4 

100 

-43.5 

90 

-54.5 

80 

-63.7 

70 

-72.4 

60 

-81.0 

50 

A  - 

b  B 

-81. 4E 

49.4 

B 

-78.6 

40 

-75.0 

30 

-71.2 

20 

-67.5 

10 

-63.7 

0 

4. 

(477) 

B  = 

C4H4O4 

Fumaric  acid 

g  B  per 

°C 

100  g  A 

25.0 

0.027 

5. 

(477) 

B  = 

C4H4O4 

Maleic  acid 

25.0 

0.002 

6. 

(79) 

B  =  C4H8C12S 

P,  /3-Dichlorodiethyl 

sulfide 

°C 

Wt.  %  A 

13.9 

0 

10.5 

10 

7.2 

20 

3.8 

30 

0.5 

40 

7.  v.  p.  172 
B  =  Cf,H4Br2 
p-  Dibrom  o  b  e  n  z  en  e 


7.1.  07) 
B  =  C6H6 


°C  I  Mol  %  A 


-24.2 
-30.0 
-35.4 
-44.8 
A  - 
-47. 0E 

AB 

-40.8 
-35.3 

AB  +  B 
—34 . 0U  | 

B 

-32.3 
-24.0 
-15.9 

-  8.5 

-  1.5 
+  5.5 


100 

95 

90 

80 

AB 

72 

70 
60 


52 

50 

40 

30 

20 

10 

0 


8.  (443) 

B  =  C7H6N608 
Trinitrophenyl- 
methylnitroamine 
(Tetryl) 


°C 

g  B  per 
100  g  A 

0 

0.007 

10 

0.015 

20 

0.025 

30 

0.039 

40 

0.058 

50 

0.095 

60 

0.154 

70 

0.241 

9.  v.  p.  172 
B  =  C7H602 
Benzoic  acid 


10. 

B  =  C8H10N4O2 
Caffeine 

v.  Seidell,  p.  186 


11.  v.  p.  172 
B  =  CioH8 
Naphthalene 

11.1.  (7i-i) 
B  =  C10H14O 
Thymol 


g  B  per 

°C 

100  g  A 

0.0 

32.0 

25.0 

96.3 

38.5 

376.0 

12.  v. 

p.  172 

B  =  C12H9N 
Carbazole 

13.  v.  p.  172 
B  -  C12H10 

Acenaphthene 

14.  v.  p.  172 
B  =  C„H10 

Fluorene 

15.  v.  p.  172 
B  =  C14H10 
Anthracene 

16.  v.  p.  172 
B  =  ChHio 

Phenanthrene 

CO~2 

17.  B  =  CH40 
See  Fig.  IS,  p.  213 

18.  (447.1) 

B  =  C2H6C1 


°C 

Mol  %  A 

-78.95 

32.2(satd. 

soln.) 

99.70 

(satd. 

vapor) 

19.  B  =  C2H60 
Methyl  ether 
See  Fig.  19,  p.  213 


t  Vollstandige  Folge  von 
Mischkristallen  mit 
einem  Minimum  bei 
der  angegebenen  Tem- 
peratur  und  Zusam- 
mensetzung. 

Anordnung. — Die  d-Anord- 
nung  (Bd.  Ill,  S.  viii)  ist  durch- 
wegs  verwendet.  Die  Systeme 
sind  nach  Serien  numeriert. 
Zur  bequemen  Auffindung  all 
der  Systeme  in  welcher  eine 
gegebene  Ivomponente  sich  vor- 
findet,  werden  Hinweise  durch 
die  Serienzahlen  angefiihrt. 
Die  Bezeichnung  im  Hinweise 

“v.  also  p. - ”  bezieht  sich  auf 

die  Seite  172  befindliche 
Gleichung. 


f  Serie  continua  di  cristalli 
misti  con  un  minimo 
alia  temperatura  e  alia 
composizione  indicate. 


Disposizione. — L’o  rdina- 
mento  adottato  e  sempre  quello 
<L,  e  i  sistemi  sono  numerati  in 
serie  ( vedi  Vol.  Ill,  p.  viii).  Per 
comodita,  per  indicare  tutti  i 
sistemi  con  un  dato  componente, 
il  riferimento  e  fatto  a  mezzo  dei 
numeri  della  serie.  L’espres- 

sione  “v.  also  p. - ”  si  riferisce 

all’equazione  a  p.  172. 


20. 

(49) 

13  —  C4H10O 

Ethy 

ether 

°C 

Mol  %  A 

-78.62 

47.4 

-83.5 

45.4 

-92.5 

36.6 

-98.0 

30.6 

9.935  % 

in  the  satd. 

vapor 

cs2 

21. 

(385) 

B  =  C2H402 

Acetic  acid 

16.7 

0 

12.2 

10 

9.6 

20 

8.6 

30 

8.0 

40 

7.9 

50 

22.  v. 

p.  172 

B  =  C6H4Br2 

p-Dibromobenzene 

23. 

(430) 

B  =  C6H6N02 

°C 

Wt.  %  B 

5.22 

100 

3.85 

98 

2.62 

96 

1.53 

94 

+0.54 

92 

-0.46 

90 

24. 

(385) 

B  = 

c6h6 

°C 

Mol  %  A 

+  5.5 

0 

-  1.0 

10 

-  7.2 

20 

-14.1 

30 

-21.1 

40 

-28.5 

50 

-36.5 

60 

-46.1 

70 

-58.4 

80 

-72.7 

90 

25.  (443) 

B  =  C7H6N608 
Trinitrophenyl- 
methylnitroamine 
(Tetryl) 


°C 

g  B  per 
100  g  A 

0 

0 . 0090 

10 

0.0146 

20 

0 . 0208 

30 

0.0296 

40 

0.0557 

26. 

B  =  CsH403 
Phthalic  anhydride 
v.  Seidell,  p.  491 


27.  (2,112) 

B  =  C10H8 
Naphthalene 


°C 

Mol  %  B 

0.0 

13.0 

10.0 

18.3 

20.0 

25.2 

30.0 

33.8 

40.0 

44.1 

50.0 

54.4 

60.0 

69.3 

70.0 

84.5 

80.1 

100.0 

28.  v.  p.  172 
B  =  C12HsN 

Carbazole 

29.  v.  p.  172 
B  =  C12H10 

Acenaphthene 

30.  v.  p.  172 
B  =  C14H10 
Anthracene 

31.  v.  p.  172 
B  =  C14H10 

Phenanthrene 


32. 

B  =  C19H16 
Triphenylmethane 
v.  Seidell,  p.  434 


CHBr.3 

33.  v.  p.  172 
B  =  C6H6 


34.  v.  p.  172 
B  =  C7Hs 
Toluene 


CHCI3 

35.  (207.5) 

B  =  CH2C12 
Methylene  chloride 


°c 

1 

Wt.  %  A 

-  63.7 

100 

-68.5 

90 

-  73.8 

80 

-  79.5 

70 

-  85.5 

60 

-  92.4 

50 

-100.0 

40 

-108.0 

30 

A  - 

f-  B 

-108.4E 

29.5 

' 

3 

-105.0 

20 

-101.7 

10 

-  98.3 

0 

36.  (207.5) 

B  =  C2HC13 
Trichloroethylene 
A 


-  63.7 

100 

-  68.0 

90 

-  72.2 

80 

-  76.5 

70 

-  81.3 

60 

-  87.2 

50 

-  93.8 

4P 
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36. — ( Continued ) 


°C  I 

Wt.  %  A 

A  +  B 

— 100. 2E| 
B 

31.2 

-  99.8 

30 

-  95.6 

20 

-  91.5 

10 

-  87.6 

0 

37.  (436) 

B  =  C2H3C1302 

Chloral  hydrate 

°C 

Mol  %  A 

51.5 

0 

45.0 

10 

39.5 

20 

36.0 

30 

34.0 

40 

32.0 

50 

30.0 

60 

27.5 

70 

24.0 

80 

17.0 

90 

39.  v. 

p.  172 

B  =  C3H7N02 

Urethane 

40. 

(477) 

B  =  C4H404 

Fumaric  acid 

°C 

g  B  per 

100  g  A 

25.0 

0.02 

41. 

(477) 

B  —  C4H4O4 

Maleic  acid 

25.0 

0.011 

42. 

(43S) 

B  —  C4H10O 

Ethyl  ether 

°C 

1  Mol  %  A 

A 

-  66.5 

100 

A  -f"  A2B 

-  95. 0E 

70 

A2B 

-  93.3 

66 

A2B  -(-  AB 

-  97. 4E 

59.5 

AB 

-  94.4 

50 

AB 

■p  AB2 

-113. 8U1  28 

AB 

+  B 

-121.7E]  15 

B 

-116.4 

0 

43. 

B  =  C6H4N204 

m-Dinitrobenzene 
v.  Seidell,  p.  131 


44.  (482) 

B  = 

C6H6 

°C 

Mol  %  A 

I 

1 

-63.5 

100 

-68.5 

90 

-76.5 

80 

A  +  B 

— S0.0E 
I 

76 

3 

-69.5 

70 

-53.0 

60 

-38.5 

50 

-27.0 

40 

-17.5 

30 

-  9.5 

20 

-  1.7 

10 

+  5.0 

0 

45.  v.  p.  172 
B  =  C6H7N 
Aniline 


46. 

B  =  C7H5N04 
o-Nitrobenzoic  acid 
v.  Seidell,  p.  141 

47. 

B  =  C7H5N04 

m-Nitrobenzoic  acid 
v.  Seidell,  p.  141 

48. 

B  =  C,H5N04 
p-Nitrobenzoic  acid 
v.  Seidell,  p.  141 
49.  (443) 

B  =  C7H5N608 
Trinitrophenyl- 
metbylnitro  amine 
(Tetryl) 


°C 

g  B  per 
100  g  A 

0 

0.28 

10 

0.39 

20 

0.57 

30 

0.79 

40 

1.20 

50 

1.78 

60 

2.65 

50. 

B  =  C8H10N4O2 
Caffeine 

v.  Seidell,  p.  186 


51.  v.  p.  172 

B  =  C10H8 
Naphthalene 

51.1. 

(47S) 

B  = 

C,oH9N 

a-N  aphthylamine 

°C 

Mol  %  A 

-11.0 

70 

+  5.0 

60 

14.0 

50 

21.8 

40 

28.8 

30 

35.6 

20 

51.1 . — ( Continued ) 


°C 

Mol  %  A 

42.0 

10 

45.5 

5 

49.4 

0 

51.2. 

(7i.i) 

B  =  C 

loHieO 

Camphor 

g  B  per 

°C 

100  g  A 

0.4 

200.0 

25.0 

220.0 

59.2 

289.0 

52.  v. 

p.  172 

B  —  Ci2H10 

Acenaphthene 

53.  v. 

p.  172 

B  =  C 

44H802 

Anthraquinone 

54.  v. 

p.  172 

B  = 

:hHio 

Phenanthrene 

v.  also  1 

CH2C12 

Methylene  chloride 

V. 

35 

ch2n2 

Cyanamide 

55. 

(391) 

B  =  CH4N20 

Urea 

°C 

Wt.  %  A 

7 

1 

42.9 

100 

38.5 

90 

32.5 

80 

24.2 

70 

A  H 

-  B 

17. 4E 

63.9 

I 

3 

32.5 

60 

54.7 

50 

73.0 

40 

89.5 

30 

132.0 

0 

56. 

(391) 

B  =  C2H4N4 

Dicyandiamide 

A 

42.9 

100 

40.7 

95 

38.5 

90 

37.5 

85 

A 

P  B 

35. 6E 

85 

B 

67.0 

80 

85.0 

75 

205.0 

0 

ch2o2 

Formic  acid 
57.  (I") 

B  =  CHjNO 
Formamide 


°C 

A 

Mol  %  A 

7.77 

100 

+  0.2 

90 

-  9.7 

80 

A  4 

AB 

-16. 8E 

75 

AB 

-10.7 

70 

-  2.0 

60 

+  1.1 

50 

-  1.0 

40 

-  9.3 

30 

AB  +  B 

-18. 3E 

23.25 

I 

3 

-14.8 

20 

-  5.2 

10 

4-2.05 

0 

58. 

(41) 

B  =  CH6N02 

Ammonium  formate 

°C 

Mol  %  B 

A 

8.47 

0.0 

7.0 

1.53 

4.5 

3.70 

+  0.6 

6.28 

-  2.8 

8.19 

-  6.9 

10.14 

-12.6 

12.43 

-19.8 

14.86 

-26.9 

17.11 

A  A3B 

-33.8E]  18.95 

a3b 

-31.3 

20.43 

-30.0 

21.73 

A3B  - 

-  a-AB 

-29. 5U 

23.0 

a-AB  (Needles) 

-13.7 

26.64 

-  8.7 

27.90 

4-  0.7 

30.11 

10.4 

33.25 

17.3 

36.29 

22.2 

39.30 

24.9 

41.90 

25.8 

42.94 

a-AB  +  B 

29. 3U 

46 

B 

37.5 

47.87 

53.1 

51.88 

74.3 

59.98 

89.5 

68.23 

96.5 

74.32 

98.5 

76.20 

103.7 

83.46 

108.5 

88.41 

111.7 

91.64 

117.3 

100.0 

58. — ( Continued ) 
°C  |  Mol  %  B 
A3B 


-29 

3m 

23. 

33 

A 

3B  (3- AB 

-29. 

OUm 

[  24 

0-AB  (Prisms) 

-32 

5m 

23 

33 

-26 

0m 

24 

80 

-23 

5m 

25 

41 

-18 

7  m 

26 

64 

-14 

0m 

27 

90 

+  1 

3m 

33 

25 

7 

4m 

36 

29 

11 

3m 

39 

30 

13 

8m 

41 

90 

15 

0m 

44 

38 

/3-AB  +  B 

14 

.  3mU]  43 

B 

20 

,4m 

44 

38 

59. 

(2°) 

B  =  C2H402 

Acetic  acid 

°C 

Mol  %  A 

A 

8.4 

100 

+  2.8 

90 

-  2.9 

80 

-  9.3 

70 

-16.6 

60 

A  H 

b  B 

-22. 5E 
I 

53.5 

3 

-19.5 

50 

—  11.0 

40 

-  3.1 

30 

+  4.0 

20 

10.7 

10 

16.7 

0 

60. 

(56) 

B  =  C6H4C1N02 

o-Chloronitro- 

benzene 

A 

7.1 

100 

A  +  B 

5.5E 

97 

B 

32.1 

0 

61.  (208) 

B  =  C7H802 


Dimethylpyrone 

A 


8.5 

100 

+  3.8 

95 

-  2.5 

80 

A  -p  A2B 

—  6 . 6E 

87 

A2B 

-  1.4 

85 

+  8.6 

80 

15.2 

75 

18.4 

70 

19 

66 

61. — ( Continued ) 
°C  '  |  Mol  %  A 
A2B 

18.8  |  65 

A2B  -j-  A3B2 

18.5E|  64 

A3B2 

19.  6  |  60 

A3B2  -p  B 


19. 0E 

57 

B 

29.5 

55 

54.3 

50 

72.2 

45 

85.8 

40 

96.0 

35 

104.3 

30 

111.2 

25 

117.0 

20 

126.0 

10 

132.1 

0 

CHiCl 

62. 

(2  4) 

B  = 

ch4o 

°C 

Mol  % 

A 

-93 

100 

A  +  B 

-112. 0E 

24.2 

B 

-94 

0 

63.  (23) 

B  =  C2H60 
Methyl  ether 

A 

-  94.5  |  100 

A  +  B 

-154E  |  27.0 

B 

-138.5]  0 

ch3no 

Formamide 

64.  (in) 

B  =  C2H402 

Acetic  acid 
A 


+  2.05 

100 

-  4.9 

90 

-14.8 

80 

-26.2 

70 

A  + 

ab2 

-29. 5E 

67.5 

ab2 

-21.2 

60 

-12.9 

50 

-  8.7 

40 

-8.1 

33 

ab2 

+  B 

-  8.2E 
I 

32 

3 

-  6.4 

30 

+  2.9 

20 

10.4 

10 

16.6 

0 

100 


INTERNATIONAL  CRITICAL  TABLES 


CH3NO. — 

(Continued) 


65.  (I") 

B  =  C3H602 

Propionic  acid 

°C  | 

Mol  %  A 

A 

L 

+  2.07 

100 

-  4.4 

90 

-12.6 

80 

A  -t~  A2B 

— 17.3EI 

75 

A2B 

-12.2 

70 

-11.6 

66 

-12.8 

60 

A2B  T  AB 

-21. 8E 

50 

AB 

-21.8 

60 

-29.0 

40 

AB  +  B 

-39. 5E 

36 

] 

3 

-35.0 

30 

-28.9 

20 

-24.6 

10 

-20.71 

0 

66. 

(Ul) 

13  —  C4H8O2 

n- Butyric  acid 

1 

\ 

+  2.05 

100 

-  3.7 

90 

-10.1 

80 

A  +  A2B 

—  14.3E|  74 

A2B 

-12.8 

70 

-12.2 

66.6 

-13.2 

60 

-21.5 

50 

A2B  -b  AB 


-24. 5U 

48.5 

AB  +  B 

-24. 9E 

43.0 

B 

-22.7 

40 

-16.9 

30 

-12.3 

20 

-  8.3 

10 

-4.67 

0 

v.  also  57 


ch4n2o 

Urea 

67.  B  =  CH40 
v.  Seidell,  p.  737 

68.  B  =  C2H60 
Ethyl  alcohol 

v.  Seidell,  p.  737 

69.  B  =  C3H80 
Propyl  alcohol 

v.  Seidell,  p.  737 


70.  B  =  C3HsO 

Isopropyl  alcohol 
v.  Seidell,  p.  737 


71.  B  —  C4Hi„0 
Isobutyl  alcohol 
v.  Seidell,  p.  737 

72.  B  = 

C5H12O 

Isoamyl  alcohol 

v.  Seidell,  p.  737 

73. 

256) 

B  =  C6H4N204 

o-Dinitrobenzene 

°C  | 

Wt.  %  A 

L 

131.5 

100 

129.5 

98.5 

immis- 

cible 

to 

liquids 

129.5 

1.0 

A  +  B 

114. IE 

0.5 

B 

114.8 

0 

74. 

(256) 

B  =  C6H4N204 

m-Dinitrobenzene 

1 

131.5 

100 

129.0 

98 

immis- 

cible 

to 

liquids 

129.0 

2 

A  - 

b  B 

88. 8E 

0.2 

B 

89 

0 

75. 

(256) 

B  =  C6H4N204 

p-Dinitrobenzene 

1 

1 

131.5 

100 

A  - 

b  B 

125.0 

95 

164.0 

91 

immis- 

cible 

to 

liquids 

164.0 

3 

169.5 

B 

1  0 

76.  (259,  381) 

B  = 

CeHeO 

Phenol 

°C 

I  Mol  %  A 

A 

131.5 

100 

125.2 

90 

118.8 

80 

111.5 

70 

102.4 

60 

76. — ( Continued ) 


°C  | 

Mol  %  A 

A 

90.0 

50 

74.0 

40 

A  -f-  AB2 

60. 6E  | 

33.4 

ab2 

60.6 

33.4 

60.4 

30 

55.3 

20 

49.8 

15 

42.0 

10 

ab2 

+  B 

35E  | 

6.5 

B 

36.3 

5 

40.5 

0 

77. 

(255) 

B  =  C7H6N2O4 

2,  4-Dinitrotoluene 

°C 

Wt.  %  A 

A 

131.3 

100 

130.0 

99 

immis- 

cible 

to 

liquids 

130.0 

1.0 

A  - 

b  B 

69. 4E 

0.1 

B 

69.5 

0 

78. 

(226) 

B  = 

c7h8o 

o-C  resol 

°C 

Mol  %  A 

131.5 

100 

127.3 

90 

124.4 

80 

121.1 

70 

116.2 

60 

108.4 

50 

95.0 

40 

69.0 

30 

A  +  AB 

60U 

27.8 

AB 

52.5 

20 

43.0 

15 

28.5 

10 

AB  +  B 

25E 

9 

B 

27.7 

5 

31.0 

0 

79. 

(226) 

B  = 

c7h8o 

m-Cresol 

A 

131.5 

100 

126.6 

90 

123.8 

80 

120.5 

70 

116.2 

60 

79. — ( Continued ) 


°C 

1 

Mol  %  A 

108.0 

50 

92.5 

40 

69.0 

30 

A  +  AB 

66. 0U 

29 

AB 

56.7 

20 

47.0 

15 

33.0 

10 

AB  +  B 

ca.  2 . 5E 

ca.  2 

B 

4 

0 

80.  (226) 
B  =  C7H80 
p-Cresol 
A 


131.5 

100 

126.5 

90 

122.6 

80 

118.8 

70 

114.3 

60 

108.0 

50 

93.0 

40 

66.5 

30 

A  +  AB 

25. 5U 

21 

AB 

25.2 

20 

AB  +  B 

20. 5E 

I 

16 

3 

21.5 

15 

26.5 

10 

31.0 

5 

34.5 

0 

81. 

B  =  C8H180 
Octyl  alcohol 
v.  Seidell,  p.  737 
v.  also  55 

CH4N0S 

Ammonium 

thiocyanate 

81.5. 

b=ch4n2s 

Thiourea 

See  Fig.  20,  p.  213. 

CH^O 

82.  (385) 

B  =  C2H402 
Acetic  acid 


°C 

Mol  %  A 

16.7 

0 

11.0 

10 

+  4.6 

20 

-  3.0 

30 

-12.7 

40 

-24.7 

50 

-39.2 

60 

-63.2 

70 

83.  (28) 

B  =  C3H602 

Propionic  acid 
°C  |  Mol  %  A 
A 

-94.5  |  100 

A  +  B 

—  97.7E|  96 

B 

-19.5  1  0 

84.  (28) 

B  =  C3H7C102 
Propionic  acid 
hydrochloride 

A 

-  94.8  |  100 

A  +  AB 
— 105. 0E|  ca.  95 
AB 

-  36  |  50 

AB  +  B 

—  46E  |  ca.  36.0 

B 

—  40  ca.  |  0 

v.  also  Fig.  21,  p.  213 

85.  v.  p.  172 
B  =  C3H7N02 
Urethane 

86. 

B  =  C3H„N02 
Betaine 


v.  Seidell,  p.  149 


87. 

(385) 

B  = 

c6h6 

°C 

Mol  %  A 

5.5 

0 

3.8 

10 

2.4 

20 

1.5 

30 

0.9 

40 

+  0.1 

50 

-  1.55 

60 

-  4.9 

70 

-11.7 

80 

-30.7 

90 

-40.8 

92.5 

-53.5 

95 

-70.0 

97.5 

88. 

B  =  C7H5N04 
o-Nitrobenzoic  acid 
v.  Seidell,  p.  141, 
143 

89. 

B  =  C7H6N04 
w-Nitrobenzoic  acid 
v.  Seidell,  p.  141, 
_ 143 _ 

90. 

B  =  C7H6N04 
p-Nitrobenzoic  acid 
v.  Seidell,  p.  141, 
144 


91.  B  =  C7He02 

Benzoic  acid 
v.  Seidell,  p.  135 

92.  B  =  C7H603 
Salicylic  acid 

v.  Seidell,  p.  591 

93.  B  =  C8H604 
o-Phthalic  acid 

v.  Seidell,  p.  490 

94.  B  =  C8H802 
Phenylacetic  acid 
v.  Seidell,  p.  12 

95.  B  =  CbH803 
dZ-Mandelic  acid 
v.  Seidell,  p.  399 

96.  v.  p.  173 
B  =  C8H9NO 

Acetanilide 

97. 

B  —  C9H10O2 
Hydrocinnamic  acid 
v.  Seidell,  p.  570 

98.  (436,  452,  475) 
B  =  C,„H8 
Naphthalene 


°C 

Mol  %  B 

0.0 

0.9 

10.0 

1.4 

20.0 

2.0 

30.0 

2.8 

40.0 

4.3 

50.0 

7.0 

60.0 

13.0 

98.1. 

(475) 

B  =  C10H9N 

j3-Naphthylamine 

°C 

Mol  %  A 

10.0 

97.5 

42.0 

95 

58.5 

90 

71.0 

80 

77.4 

70 

82.2 

60 

87.5 

50 

92.0 

40 

110.6 

0 

99. 


B  —  C  10H  1  6  O  4 
Camphoric  acid 
v.  Seidell,  p.  225 


100. 

(436) 

B  = 

Ci*Hi„ 

Acenaphthene 

°C 

Mol  %  B 

0.0 

0.26 

10.0 

0.35 

20.0 

0.49 

30.0 

0.71 

40.0 

1.07 

50.0 

1.74 

FREEZING  POINT— SOLUBILITY:  A  =  CH3  TO  C2H 


101 


101. 

B  =  C12H10N2 
Azobenzene 
v.  Seidell,  p.  103 

102. 

B  -  C12H24O2 
Laurie  acid 
v.  Seidell,  p.  349 

103.  (345) 

B  =  ClH.0 
Fluorene 


°c 

Mol  %  B 

10.0 

0.27 

20.0 

0.35 

30.0 

0.46 

40.0 

0.58 

50.0 

0.74 

60.0 

1.10 

104. 

B  =  C13H10O 
Benzophenone 
v.  Seidell,  p.  146 

105.  v.  p.  173 
B  =  C14H802 

Anthraquinone 

106.  v.  p.  173 
B  =  C14H10 
Anthracene 


107.  (153,475) 

B  =  C14H10 
Phenanthrene 


°C 

g  B  per 
100  g  A 

20.0 

2.3 

30.0 

3.3 

40.0 

5.0 

50.0 

7.5 

60.0 

10.9 

108 

B  =  C14H2802 
Myristic  acid 
v.  Seidell,  p.  443 

109. 

B  =  C16H32O2 
Palmitic  acid 
v.  Seidell,  p.  474 

v.  also  17,  62,  67 

CHaCIO 

Methyl  alcohol 
hydrochloride 
110.  (28) 

B  =  C3H6O2 
Propionic  acid 
°C  |  Mol  %  A 
A 

—65.2  |  100 

A  -p  AB2 
—  72E  |  ca.  80 

B 

-19.7  |  0 


ch5no2 

Ammonium 
formate 
v.  58 


C2C16 

Hexachloroethane 
111.  (362) 

B  =  C]0H3 
Naphthalene 
°C  |  Wt.  %  A 
aA 

187.0  |  100 

aA  +  /3A 

125. 0U  |  78.0 

/3  A  +  7A 
71.6U  |  61.0 

7  A  -(-  B 
56 . 5E  |  52.5 

B 

80.0  I  0 


112.  (362) 

B  =  C14H10 
Phenanthrene 
aA 

187.0  |  100 

aA  +  |3A 
125. 0U  |  82.0 

/3A  +  7A 
71. 6U  |  55.0 

7A  +  B 
65 . 6E  |  48.0 

B 

99.0  I  0 


C2HC13 

Trichloroethylene 

113. 

B  =  C7H602 
Benzoic  acid 
v.  Seidell,  p.  136 

v.  also  36 


C2HC130 

Chloral 
114.  (299) 

B  =  C2H60 
Ethyl  alcohol 
°C  |  Mol  %  A 
A 


-  57.5  I  100 
A  +  AB 


-  55.5E| 

98.5 

AB 

46.6  | 

60 

AB  +  B 

?E  | 

? 

B 

-130.5  I 

0 

c2hci3o2 

Trichloroacetic  acid 
115.  (209) 

B  =  C2H2LI2O2 
Dichloroacetic  acid 


115. — ( Continued ) 


°C 

Mol  %  A 

i 

57.3 

100 

50.8 

90 

47.2 

85 

43.3 

80 

39.2 

75 

34.8 

70 

29.2 

65 

23.2 

60 

16.6 

55 

9.4 

50 

+  2.2 

45 

-  5.2 

40 

A  +  B 

-11. 0E 

] 

36.0 

3 

-  6.9 

30 

-  0.4 

20 

+  5.2 

10 

9.7 

0 

116. 

(209) 

B  =  C2H3CIO2 

Chloroacetic  acid 

A 

57.3 

100 

50.7 

90 

46.9 

85 

43.0 

80 

39.0 

75 

34.8 

70 

30.3 

65 

25.7 

60 

20.9 

55 

A  +  B 

17. 5E 

51.5 

B 

20.1 

50 

26.9 

45 

33.0 

40 

42.8 

30 

50.3 

20 

56.6 

10 

61.4 

0 

117. 

(209) 

B  —  C2H4O2 

Acetic  acid 

57.3 

100 

49.6 

90 

45.2 

85 

40.4 

80 

35.0 

75 

28.7 

70 

21.5 

65 

12.7 

60 

+  2.5 

55 

-10.5 

50 

-27.0 

45 

? 

40 

-22.7 

30 

-  3.2 

20 

+  8.7 

10 

16.4 

0 

118.  (209) 

B  =  C4H602 
Crotonic  acid 


°c 

1 

Mol  %  A 
V 

57.3 

100 

49.7 

90 

45.2 

85 

39.5 

80 

32.7 

75 

25.0 

70 

15.6 

65 

+  3.0 

60 

-12.0 

55 

A  +  B 

—  19E 

ca.  53 

B 

-  9.5 

50 

+  4.3 

45 

16.1 

40 

35.2 

30 

50.3 

20 

62.5 

10 

71.0 

0 

119. 

(212) 

B  =  C4H604 


Dimethyl  oxalate 
A 


58.0 

100 

49.4 

90 

37.9 

80 

30.6 

75 

22.5 

70 

13.3 

65 

+  2.5 

60 

A  +  B 

-  3.5E 

ca.  57.5 

B 

+  1.7 

55 

10.4 

50 

17.8 

45 

24.1 

40 

29.7 

35 

34.5 

30 

38.7 

25 

42.5 

20 

45.8 

15 

48.7 

10 

51.2 

5 

53.3 

0 

120. 

(212) 

B  —  C4H8O2 

Ethyl  acetate 

A 

58.0 

100 

50.4 

90 

38.8 

80 

30.0 

75 

18.3 

70 

+  2.5 

65 

-18.2 

60 

A  +  AB 

— 30E 

58 

120. — ( Continued ) 


°C 

Mol  %  A 

AB 

-29.2 

55 

-27.5 

60 

-29.5 

45 

-32.6 

40 

-36.7 

35 

-41.5 

30 

-47.5 

25 

-55.8 

20 

-66.0 

15 

-78.2 

10 

AB  +  B 

—  90E 

6 

B 

-89.1 

5 

-83.0 

0 

121. 

(212) 

B  =  C6H804 

Dimethyl  malonate 

1 

V 

58.0 

100 

48.0 

90 

30.7 

80 

19.0 

75 

+  4.1 

70 

-15.0 

65 

A  -f-  A2B 

-30. 0U 

60 

A2B 

-33.4 

55 

-39.0 

50 

-47.2 

45 

-58.0 

40 

] 

3 

-62.0 

0 

123. 

(213) 

13  —  C6H4O2 

Benzoquinone 

A 

58.0 

100 

50.7 

90 

38.7 

80 

30.5 

75 

20.9 

70 

9.9 

65 

A  +  B 

1.0E 

ca.  61 . 5 

B 

6.1 

60 

24.6 

55 

40.2 

50 

52.8 

45 

63.6 

40 

72.8 

35 

81.3 

30 

88.8 

25 

95.5 

20 

101.3 

15 

106.3 

10 

114.6 

0 

124.  (210) 

B  =  CeELNCb 
o-Nitrophenol 


124. — ( Continued ) 

°C 

|  Mol  %  A 

A 

58.0 

100 

51.3 

90 

43.8 

80 

39.8 

75 

35.5 

70 

30.9 

65 

26.3 

60 

21.4 

55 

A  +  B 

16. 8E 

50 

B 

20.2 

45 

23.5 

40 

26.7 

35 

29.7 

30 

32.5 

25 

35.3 

20 

37.8 

15 

40.3 

10 

42.6 

5 

44.7 

0 

125. 

(210) 

B  =  C6H6N03 

m-Nitrophenol 

A 

58.0 

100 

51.8 

90 

45.7 

80 

42.8 

75 

A  +  B 

41. 5E 

ca.  73 

B 

44.8 

70 

49.9 

65 

54.7 

60 

59.3 

55 

63.6 

50 

67.5 

45 

71.3 

40 

74.8 

35 

78.2 

30 

81.3 

25 

84.5 

20 

87.3 

15 

90.1 

10 

92.7 

5 

95.3 

0 

126. 

(210) 

B  =  C6H6N03 

p-Nitrophenol 

A 

58.0 

100 

52.6 

90 

46.7 

80 

A  +  B 

44. 0E 

ca.  76 

B 

45.5 

75 

51.6 

70 

57.6 

65 

63.6 

60 

69.5 

55 

75.0 

50 

102 


INTERNATIONAL  CRITICAL  TABLES 


C2HC1302.— 

(' Continued ) 

126. — ( Continued ) 
°C  |  Mol  %  A 
B 


80.1 

45 

84.7 

40 

89.0 

35 

93.0 

30 

96.8 

25 

100.4 

20 

104.3 

15 

107.7 

10 

110.8 

5 

113.8 

0 

127. 

(212) 

B  =  C6H 


A 


58.0 

100 

51.3 

90 

44.4 

80 

40.7 

75 

36.9 

70 

33.0 

65 

29.1 

60 

24.9 

55 

20.6 

50 

16.3 

45 

11.8 

40 

7.2 

35 

+2.5 

30 

-2.5 

25 

A  +  B 

-4.0E 

23.5 

B 

-2.4 

20 

-0.4 

15 

+  1.7 

10 

3.7 

5 

5.4 

0 

128. 

(210) 

B  =  C6H60 
Phenol 
A 


58.0 

100 

51.1 

90 

42.8 

80 

38.2 

75 

33.4 

70 

A  +  AB 

32. 0E 

68.5 

AB 

34.0 

65 

35.8 

60 

37.2 

55 

37.6 

50 

37.2 

45 

35.8 

40 

33.8 

35 

31.2 

30 

28.2 

25 

25.0 

20 

AB  +  B 

24. 8E 

19.7 

128. — ( Continued ) 

°C 

Mol  %  A 

] 

3 

29.6 

15 

34.4 

10 

38.8 

5 

42.4 

0 

129. 

(212) 

B  —  C6H10O4 

Dimethyl  succinate 

1 

V 

58.0 

100 

47.6 

90 

26.6 

80 

11.7 

75 

A  +  A2B 
5.0E|  73 


A2B 


6.8 

70 

8.0 

66 

7.8 

65 

5.7 

60 

+  1.7 

55 

-  3.7 

50 

-10.5 

45 

A2B 

+  B 

-14. 0E 

43 

I 

3 

-10.0 

40 

-  4.0 

35 

+  1.7 

30 

6.1 

25 

9.5 

20 

12.5 

15 

14.8 

10 

16.7 

5 

18.2 

0 

130. 

(212) 

B  —  CeHioO* 


Diethyl  oxalate 
A 


58.0 

100 

48.3 

90 

33.3 

80 

23.3 

75 

11.0 

70 

A  -f-  A2B 

3.3E 

67.2 

A2B 

3.4 

66.7 

3.3 

65 

+  1.7 

60 

-  1.4 

55 

-  5.8 

50 

-11.7 

45 

-18.7 

40 

-27.1 

35 

-36.6 

30 

-47.2 

25 

A2B 

+  B 

-50. 0E 

I 

23.5 

3 

-48.0 

20 

-45.3 

15 

-43.4 

10 

-42.0 

5 

-41.0 

0 

131. 

(213) 

133 . — ( Continued ) 

136.  B  =C7H,;02(213 

139. 

(21°) 

B  =  C7HsNOs 

°C 

|  Mol  %  A 

o-Hydroxy- 

B  =  C7H80 

o-Nitro- 

B 

benzaldehyde 

o-Cresol 

benzaldehyde 

34.6 

65 

°C 

Mol  %  A 

°C 

|  Mol  %  A 

°C 

|  Mol  %  A 

44.5 

60 

58.0 

100 

A 

A. 

53.3 

55 

50.5 

90 

58.0 

100 

58.0 

100 

61.2 

50 

40.2 

80 

50.7 

90 

52.5 

90 

67.5 

45 

33.5 

75 

41.9 

80 

44.5 

80 

73.3 

40 

26.0 

70 

37.2 

75 

39.7 

75 

78.7 

35 

16.8 

65 

31.8 

70 

33.8 

70 

83.8 

30 

+5.8 

60 

26.1 

65 

27.6 

65 

88.3 

25 

-7.0 

55 

A  +  AB 

20.7 

60 

92.1 

20 

24. 3E 

I  63.5 

13.3 

55 

95.4 

15 

AB 

A  +  B 

98.6 

10 

137.  B  =C7Hc02(2i3) 

25.5 

60 

5.5E 

1  50 

104.4 

0 

TO-IIydroxy- 

26.6 

55 

B 

benzaldehyde 

27.0 

50 

11.6 

45 

V 

26.6 

45 

17.8 

40 

134. 

(213) 

58.0 

100 

25.3 

40 

23.1 

35 

B  = 

c7h6o 

50.4 

90 

23.4 

35 

27.3 

30 

Benzaldehyde 

40.2 

80 

20.7 

30 

30.6 

25 

1 

A. 

33.8 

75 

17.8 

25 

33.4 

20 

58.0 

100 

27.2 

70 

AB  +  B 

36.0 

15 

50.1 

90 

A 

f  B 

16. 0E 

1  22 

38.5 

10 

40.2 

80 

22. 5E 

66.5 

B 

42.9 

0 

32.8 

75 

1 

26.3 

3 

17.6 

20 

23.5 

70 

DO 

21.1 

15 

132. 

(213) 

8.4 

65 

38.4 

60 

24.5 

10 

B  =  C7H,N03 

A  +  AB 

48.7 

55 

27.6 

5 

w-Nitro- 

1.5E 

63 

57.8 

50 

30.4 

0 

benzaldehyde 

AB 

65.6 

45 

V 

4.3 

60 

72.8 

40 

140. 

(2  1  °) 

58.0 

100 

7.3 

55 

79.1 

35 

B  =  C7H80 

50.8 

90 

8.4 

50 

84.8 

30 

m-Cresol 

42.3 

80 

7.1 

45 

89.8 

25 

1 

A 

37.0 

75 

+4.4 

40 

94.3 

20 

58.0 

100 

31.3 

70 

-0.2 

35 

98.4 

15 

51.0 

90 

24.6 

65 

-6.1 

30 

101. S 

10 

42.5 

80 

16.4 

60 

107.4 

0 

37.6 

75 

A 

f  B 

32.3 

70 

11. 0E 

57 

135. 

(209) 

138.  B  =C7Hr,02(2i3) 

26.7 

65 

B 

B  =  C7H602 

p- Hydroxy- 

20.7 

60 

13.1 

55 

Benzoic  acid 

benzaldehyde 

14.4 

55 

18.5 

50 

A 

L 

A 

A  +  AB 

23.0 

45 

57.3 

100 

58.0 

100 

13. 6E 

54.5 

29.0 

40 

49.8 

90 

51.7 

90 

A 

B 

33.6 

35 

45.4 

85 

A  +  AB 

14.  5 

50 

38.1 

30 

40.2 

80 

45 . 5E  |  83 

A 

13.9 

45 

42.2 

25 

34.6 

75 

49.3 

80 

12.7 

40 

45.5 

20 

28.3 

70 

55  0 

75 

10.7 

35 

48.3 

15 

A  +  AB 

60  0 

70 

7.6 

30 

51.0 

10 

26. 5E  | 

68.5 

63.5 

65 

+3.5 

25 

55.7 

0 

AB 

65.9 

60 

—  1.5 

20 

29.7 

65 

67.3 

55 

A±5  +  D 

133. 

(213) 

33.2 

60 

67.  8 

50 

-2.0E  | 

18.5 

B  =  C,HsNO, 

AB  +  B 

AB  +  B 

E 

p-Nitro- 

35. 0U  | 

56 

67. 7E  1 

45 

-0.2 

15 

benzaldehyde 

E 

B 

+3.6 

10 

A 

L 

37.5 

55 

76.3 

40 

7.3 

5 

58.0 

100 

50.3 

50 

83.9 

35 

10.9 

0 

51.2 

90 

62.3 

45 

90.7 

30 

141. 

(210) 

41.9 

80 

73.8 

40 

96.4 

25 

B  =  C7H30 

36.8 

75 

92.6 

30 

101.8 

20 

p-Cresol 

31.4 

70 

105 . 5 

20 

106.0 

15 

A 

A  +  B 

114.5 

10 

109.6 

10 

58.0 

100 

29. 0E  | 

67.5 

121.0 

0 

115.6 

0 

50.8 

90 

* 
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141. — ( Continued ) 

143. — ( Continued ) 

145. — (Continued) 

(J 

Mol  %  A 

°C 

Mol  %  A 

°C 

Mol  %  A 

A 

AB 

42.2 

80 

37.7 

75 

17.1 

65 

37.5 

75 

32.5 

70 

20.8 

60 

32.3 

70 

A  +  B 

23.9 

55 

A  4 

AB 

30. 7E 

68.5 

26.0 

60 

31. 5E 

69.5 

B 

24.5 

45 

A 

lB 

35.4 

65 

21.3 

40 

33.9 

65 

42.2 

60 

16.5 

35 

35.8 

60 

48.4 

55 

10.6 

30 

37.2 

55 

54.0 

50 

3.7 

25 

37.6 

60 

59.2 

45 

AB  +  B 

37.1 

45 

64.4 

40 

1.5E 

23.5 

35.7 

40 

69.2 

35 

I 

I 

33.3 

35 

73.7 

30 

5.0 

20 

30.2 

30 

77.9 

25 

9.7 

15 

26.2 

25 

81.8 

20 

13.4 

10 

21.5 

20 

85.2 

15 

18.7 

0 

AB  +  B 

88.4 

10 

146. 

(213) 

19. 5E 

18 

D 

94.1 

0 

B  =  C8H802 

i 

22  2 

3 

15 

Anisaldehyde 

144. 

(•213) 

7 

26.7 

q  n  o 

10 

B  =  C8H603 

58.0 

100 

ou .  y 

34.5 

0 

0 

Piperonal 

49.8 

90 

A 

36.1 

80 

142.  (208,  386) 

58.0 

100 

26.5 

75 

B  =  C7H802 

49.7 

90 

A  +  AB 

Dimethylpyrone 

36.2 

80 

14. 5E 

70 

A 

A  4 

-  AB 

AB 

58.0 

100 

30. 0E 

77 

20.6 

65 

54.0 

95 

A2B 

26.1 

60 

47.6 

90 

32.7 

75 

29.6 

55 

34.7 

85 

37.1 

70 

30.9 

60 

A  -|-  A2B 

37.4 

66 

29.3 

45 

15. 0E 

81.5 

37.1 

65 

26.3 

40 

A2B 

34.0 

60 

22.0 

35 

36.5 

80 

A2B  -j-  AB 

16.2 

30 

53.0 

75 

30. 5E 

56 

9.5 

25 

63.6 

70 

AB 

+2.2 

20 

66.7 

66.  7 

31.5 

55 

-6.1 

15 

65.9 

65 

36.0 

60 

AB  +  B 

57.8 

60 

33.6 

45 

-9.0E 

13.5 

A2B  -f-  AB 

30.3 

40 

B 

40. 0E 

55 

26.6 

35 

-6.8 

10 

AB 

22.3 

30 

-0.9 

0 

44.  8 

60 

AB 

+  B 

147. 

(209) 

AB  +  B 

18. 3E 

25.5 

B  —  C8H802 

41E 

46 

I 

I 

Phenylacetic  acid 

B 

18.7 

25 

A 

49.0 

45 

22.6 

20 

57.3 

100 

79.2 

40 

26.3 

15 

50.8 

90 

96.0 

35 

29.8 

10 

46.7 

85 

107.8 

30 

35.5 

0 

41.8 

80 

115.4 

25 

36.0 

75 

120.7 

20 

145. 

(2 1  3) 

29.2 

70 

124.5 

15 

B  = 

CeHsO 

21.2 

65 

127.3 

10 

Acetophenone 

12.6 

60 

132.1 

0 

A 

A  +  B 

143. 

(213) 

58.0 

100 

1.5E 

55 

B  =  C8H6N06 

49.2 

90 

] 

B 

Nitropiperonal 

36.7 

80 

14.0 

50 

i 

V 

27.7 

75 

25.1 

45 

58  0 

100 

16.5 

70 

34.9 

40 

51.5 

90 

A  +  AB 

50.5 

30 

42.7 

80 

14. 0E 

69 

61  .8 

20 

147. — ( Continued ) 


°C 

I 

Mol  %  A 
i 

70.3 

10 

76.7 

0 

148. 

(209) 

B  =  C8H802 

o-Toluic  acid 

A 

57.3 

100 

49.9 

90 

45.5 

85 

A  +  AB 

37. 7E 

77.8 

AB 

41.1 

75 

46.0 

70 

49.3 

65 

51.3 

60 

52.5 

55 

63.0 

60 

AB  +  B 

52. 9E 

I 

49 

3 

59.3 

45 

67.0 

40 

80.0 

30 

90.0 

20 

97.6 

10 

103.4 

0 

149. 

(209) 

B  —  C8H802 

ra-Toluic  acid 

A 

57.3 

100 

49.7 

90 

45.2 

85 

39.8 

80 

34.2 

75 

28.0 

70 

A  +  AB 

26. 0E 

68.5 

AB 

29.6 

65 

33.4 

60 

36.0 

55 

AB  +  B 

37. 3U 

I 

50.5 

3 

55.0 

45 

65.9 

40 

80.9 

30 

91.7 

20 

100.7 

10 

107.6 

0 

150.  (209) 

B  =  C8H802 
p-Toluic  acid 
A 

57.3  100 

49.3  90 


150. — ( Continued ) 

152. — ( Continued ) 

°C 

Mol  %  A 

°C 

Mol  %  A 

A  +  AB 

AB  -f-  AB2 

42. 0E 

83.5 

22. 8U 

51.2 

AB 

ab2 

48.3 

80 

35.1 

45 

54.9 

75 

41.3 

40 

59.9 

70 

ab2 

+  B 

AB  +  B 

44. 7U 

35 

64. 5U 

64 

B 

B 

53.3 

30 

84.1 

60 

60.4 

25 

100.8 

55 

65.7 

20 

115.0 

50 

70.2 

15 

126.3 

45 

73.9 

10 

137.2 

40 

80.9 

0 

152.3 

30 

153. 

(212) 

164.2 

20 

B  =  C8H1404 

172.8 

10 

Diethyl  succinate 

178.6 

0 

58.0 

100 

151. 

(2X2) 

46.8 

90 

B  =  C8H802 

24.0 

80 

Methyl  benzoate 

+  4.5 

75 

A 

-20.5 

70 

58.0 

100 

-43.8 

40 

50.0 

90 

-38.0 

35 

37.9 

80 

-33.4 

30 

29.2 

75 

-30.2 

25 

18.8 

70 

-27.7 

20 

+  7.0 

65 

-25.6 

15 

-  5.5 

60 

-23.8 

10 

A  +  AB 

-22.3 

5 

-11. 0E 

57.7 

-20.8 

0 

AB 

154. 

(209) 

-8.8 

60 

B  =  C9H802 

-10.2 

45 

Cinnamic  acid 

-13.0 

40 

A 

-17.1 

35 

57.3 

100 

-22.5 

30 

50.8 

90 

AB  +  B 

47.0 

85 

-29. 0E 

25 

42.2 

80 

] 

3 

A  +  AB 

-24.2 

20 

39. 7E 

77.7 

-20.2 

15 

AB 

-16.7 

10 

43.7 

75 

-14.1 

5 

50.3 

70 

-12.3 

0 

55.3 

65 

152. 

(213) 

58.8 

60 

B  = 

28Hs03 

AB  +  B 

Vanillin 

63. 5U 

52 

1 

1 

B 

58.0 

100 

67.9 

50 

50.5 

90 

77.2 

45 

38.8 

80 

85.8 

40 

30.3 

75 

100.7 

30 

20.2 

70 

113.7 

20 

A  -J-  A2B 

125.8 

10 

14. 2E 

67.3 

136.8 

0 

A2B 

155.  (212) 

14.3 

66.  7 

B  =  C9H10O2 

A2B  -J-  AB 

Ethyl  benzoate 

12. 0E 

62 

J 

4 

AB 

58.0 

100 

16.1 

60 

50.3 

90 

21.8 

55 

38.7 

80 

104 


INTERNATIONAL  CRITICAL  TABLES 


C2HC1302.— 

157. — ( Continued ) 

( Continued ) 

°C 

Mol  %  A 

155. — (C  ontinued) 

°C  |  Mol  %  A 

A 

-  7.1 

B 

55 

4 

-6.3 

50 

30.0 

75 

AB  +  B 

19.6 

70 

-  8.0E 

44.5 

+  8.2 

65 

13 

-  8.2 

60 

+  5.0 

40 

A  +  AB 

16.0 

35 

-24. 5E 
A 

56 

23.8 

30 

lB 

29.9 

25 

-23.4 

50 

35.0 

20 

-24.9 

45 

39.3 

15 

-27.7 

40 

42.8 

10 

-32.0 

35 

45.8 

5 

-37  4 

30 

48.3 

0 

AB  +  B 
— 46.5E  27.6 

158. 

(21°) 

B 

B  =  C„,H80 

-43.2 

25 

a-Naphthol 

-44.3 

20 

A 

-40.5 

15 

58.0 

100 

-37.1 

10 

51.8 

90 

-34.6 

5 

45.0 

80 

-32.7 

0 

A  - 

b  B 

156. 

(212) 

41. 0E 

76 

B  —  C9H10O2 

B 

Methyl  p-toluate 

45.9 

70 

A 

50.3 

65 

58.0 

100 

54.4 

60 

50.6 

90 

58.2 

55 

38.5 

80 

61.8 

50 

30.8 

75 

65.3 

45 

20.5 

70 

69.0 

40 

8.0 

65 

72.4 

35 

A  4 

-  AB 

75.8 

30 

3.0E 

63 

79.3 

25 

AB 

82.6 

20 

8.2 

55 

85.7 

15 

9.0 

50 

88.6 

10 

7.5 

45 

91.3 

5 

AB  +  B 

94.2 

0 

3.5E  |  39 

B 

159. 

(210) 

9.0 

35 

B  =  C,oH80 

15.4 

30 

/3-Naphthol 

20.6 

25 

A 

24.7 

20 

58.0 

100 

27.8 

15 

50.4 

90 

30.2 

10 

A  - 

b  B 

31.9 

5 

41. 3E 

79 

33.2 

0 

B 

157. 

(212) 

48.0 

75 

B  —  C9H10O3 

56.5 

70 

Methyl  anisate 

64.2 

65 

1 

4 

70.6 

60 

58.0 

100 

77.0 

55 

49.7 

90 

82.3 

50 

35.5 

80 

87.6 

45 

26.3 

75 

91.9 

40 

15.8 

70 

97.0 

35 

+  3.4 

65 

101.1 

30 

A  +  AB 

105.2 

25 

-10. 0E 

60 

109.2 

20 

159. — ( Continued ) 

162. 

(210) 

164. — ( Continued ) 

°C  |  Mol  %  A 

B  =  C 

10H14O 

°C 

Mol  %  A 

B 

Thymol 

AB 

112.8 

15 

°c 

Mol  %  A 

60.1 

65 

116.3 

10 

i 

V 

63.4 

60 

119.8 

5 

58.0 

100 

65.4 

55 

123.0 

0 

51.2 

90 

66.3 

50 

42.8 

SO 

65 . 6 

45 

160. 

(212) 

38.2 

75 

63.7 

40 

B  =  C 

10H10O2 

33.0 

70 

60.8 

35 

Methyl  cinnamate 

27.3 

65 

56.8 

30 

V 

21.1 

60 

AB  +  B 

58.0 

100 

14.8 

55 

53. 5E 

|  26.5 

49.7 

90 

A  +  B 

I 

3 

38.1 

80 

9.0E 

50.5 

57.9 

20 

29.8 

75 

B 

61.0 

15 

20.0 

70 

15.6 

45 

64.0 

10 

7.1 

65 

21 . 1 

40 

66 . 5 

5 

A  +  AB 

26  8 

35 

68.5 

0 

1.0E 

63 

30.8 

30 

165. 

(213) 

AB 

34.9 

25 

B  =  C 

'I3H10O 

3.6 

60 

38.6 

20 

Benzophenone 

6.9 

55 

41.7 

15 

A 

8.  5 

60 

44 . 4 

10 

58.0 

100 

7.0 

45 

47.1 

5 

50.2 

90 

AB 

+  B 

49.6 

0 

38.2 

80 

1  0E 

38 

29.8 

75 

B 

163. 

(2  1  2) 

19.3 

70 

6.0 

35 

B  =  C 

12H 1 0  0  2 

+7.0 

65 

13.7 

30 

a-Naphthyl  acetate 

-6.0 

60 

19.1 

25 

A 

vis. 

60-43 

23.5 

20 

58.0 

100 

-3.1 

42.5 

27.2 

15 

50.4 

90 

+2.6 

40 

30.2 

10 

39.0 

80 

12.4 

35 

32.5 

5 

30.6 

75 

20.5 

30 

34.7 

0 

20.9 

70 

27.3 

25 

A  -( 

-  AB 

32.7 

20 

161. 

(212) 

5.5E 

63.5 

37.2 

15 

B  =  C 

10H10U4 

A 

.B 

40.8 

10 

Dimethyl 

7.7 

60 

46.3 

0 

terephthalate 

9.9 

55 

166. 

(212) 

10.  7 

50 

B  =  C 

13H10O2 

58 . 0 

100 

9.8 

45 

Phenyl  benzoate 

48.2 

90 

AB  +  B 

A 

A  -{-  A4B 

7.8E 

41.5 

58.0 

100 

27. 9U 

80 

B 

50.0 

90 

A4B 

17.8 

35 

38.5 

80 

26.6 

75 

24.0 

30 

31.0 

75 

A4B  +  B 

28.4 

25 

22.0 

70 

25. 0E 

72.2 

32.9 

20 

11.4 

65 

B 

36.8 

15 

A  +  B 

33.8 

70 

39.8 

10 

7.0E 

63 

51.5 

65 

42  4 

5 

B 

68.4 

60 

44  8 

0 

12.2 

60 

82.6 

55 

20.8 

55 

93.4 

50 

164. 

(212) 

29.0 

50 

102.0 

45 

B  =  C 

12H10O2 

36.0 

45 

109.2 

40 

/3-Naphthyl  acetate 

41.9 

40 

115.3 

35 

J 

A 

47.0 

35 

120.6 

30 

58.0 

100 

51.2 

30 

125.2 

25 

50.5 

90 

54.9 

25 

129.3 

20 

A  +  AB 

58.2 

20 

132.8 

15 

39. 2E 

80 

61.4 

15 

135.8 

10 

AB 

64.2 

10 

138.2 

5 

47.9 

75 

66.3 

5 

140.3 

0 

55.0 

70 

67.8 

0 

167.  (212) 

B  =  C13H13O3 
Phenyl  salicylate 


°C 

Mol  %  A 

58.0 

100 

50.0 

90 

39.2 

80 

7.5 

50 

12.4 

45 

17.2 

40 

21.6 

35 

25.5 

30 

27.9 

25 

32.2 

20 

34.9 

15 

37.5 

10 

39.9 

5 

41.9 

0 

168.  (213) 

B  =  C14H10O2 
Benzil 
A 


58.0 

100 

49.7 

90 

37.2 

80 

30.3 

75 

A  +  B 

18. 0E 

68 

B 

24.7 

65 

34.9 

60 

43.9 

55 

51.8 

50 

58.6 

45 

64.8 

40 

69.8 

35 

74.2 

30 

78.2 

25 

81.8 

20 

85.2 

15 

88.3 

10 

94.0 

0 

169.  (213) 

B  =  C14H12O2 
Phenyl  anisyl 
ketone 


58.0 

100 

48.3 

90 

34.0 

80 

23.3 

75 

+  10.4 

70 

-  4.0 

65 

vis. 

65-48 

+  1.4 

47.5 

8.7 

45 

21.3 

40 

31.8 

35 

39.2 

30 

44.2 

25 

48.5 

20 

51.8 

15 

54.3 

10 

58.7 

0 

105 


170. 

(212) 

B  —  C14H12O0 

Benzyl  benzoate 

°C 

Mol  %  A 

A 

58.0 

100 

49.6 

90 

38.0 

80 

30.6 

75 

21.5 

70 

A  +  AB 

8.5E 

64 

AB 

10.2 

60 

11.4 

55 

11.9 

50 

10.7 

45 

8.4 

40 

4.3 

35 

AB  +  B 

1.0E 

32 

B 

6.8 

25 

10.0 

20 

12.8 

15 

15.0 

10 

16.7 

5 

18.3 

0 

171. 

(213) 

B  =  C17HuO 

Dibenzalacetone 

1 

V 

58.0 

100 

A  -f-  A2B 

45. 0E 

90.5 

A»B 

77.2 

80 

82.8 

75 

(87.6 

75) 

85.7 

70 

(99.9 

70) 

AB 

107.9 

65 

112.7 

60 

115.6 

55 

117.0 

50 

115.0 

45 

111.8 

40 

c2h2 

Acetylene 

172. 

(25) 

B  =  C2H60 

Methyl  ether 

1 

-  81.5 

100 

A  +  AB 

-121.0E 

64.5 

AB 

-117.4 

50 

AB  +  B 

-152E 

I 

19 

5 

-138  1 

0 

FREEZING  POINT— SOLUBILITY:  A  =  C2H  TO  C2H3 


C2H2Br3NO 

Tribromoacetamide 
173.  (288) 

B  =  C2H2C13N0 
Trichloroacetamide 


°C 

Mol  %  A 

A 

120.55 

100 

Mix 

(?) 

(?) 

B 

139.91 

0 

C2H2C120o 

Dichloroacetic  acid 

174. 

(209) 

B  =  C2H3C10, 

Chloroacetic  acid 

1 

V 

9.7 

100 

7.2 

95 

4.2 

90 

+  0.9 

85 

-  2.4 

80 

-  6.1 

75 

A  +  B 

-10. 5E 

69.3 

B 

+  9.8 

60 

24.5 

50 

35.2 

40 

43.8 

30 

50.8 

20 

56.6 

10 

61.4 

0 

175. 

(209) 

B  =  C2H402 

Acetic  acid 

9.7 

100 

6.5 

95 

+  2.8 

90 

-  1.6 

85 

-  6.2 

80 

-12.1 

75 

-18.7 

70 

-34.7 

I 

60 

-27.8 

40 

—  11.6 

30 

+  0.3 

20 

9.3 

10 

16.4 

0 

176.  (209) 

B  =  C4H602 
Crotonic  acid 
A 


9.7 

5.7 
+  1.7 

-  2.7 

-  7.0 
-11.9 


100 

95 

90 

85 

80 

75 


A  +  B 

-19,0E|  68 


176. — ( Continued ) 


°c 

Mol  %  A 

B 

-11.0 

60 

+  10.1 

50 

26.7 

40 

40.0 

30 

51.9 

20 

62.3 

10 

71.0 

0 

177. 

(209) 

B  =  C7H602 

Benzoic  acid 

4 

9.7 

100 

A  +  AB 

7.4E 

96.4 

AB 

13.5 

95 

30.0 

90 

40.1 

85 

46.0 

80 

50.0 

75 

53.0 

70 

57.2 

60 

AB  +  B 

58. 0U 

53.6 

B 

63.4 

50 

77.8 

40 

90.7 

30 

102.3 

20 

112.2 

10 

121.0 

0 

178. 

(208) 

B  =  C7H802 

Dimethylpyrone 

A 

9.7 

100 

+  4.8 

95 

-  1.9 

90 

-11.0 

85 

-23.8 

80 

(?) 

75 

(?) 

70 

AB 

-  4.5 

65 

+  10.5 

60 

19.5 

55 

22.9 

50 

AB  +  B 

22. 8E 

49 

B 

48.2 

45 

73.0 

40 

89.9 

35 

101.0 

30 

110.2 

25 

117.8 

20 

123.1 

15 

126.8 

10 

132.1 

0 

179.  (209) 

B  =  C8H802 
Phenylacetic  acid 


179. — ( C  ontinued) 


°C 

Mol  %  A 

4 

9.7 

100 

5.6 

95 

+  1.3 

90 

-  3.1 

85 

-  7.9 

80 

-13.4 

75 

A  +  B 

-21. 0E 

68.7 

B 

+  1.7 

60 

22.5 

50 

38.6 

40 

51.6 

30 

61.9 

20 

69.9 

10 

76.6 

0 

180. 

(209) 

B  =  C8H802 

o-Toluic  acid 

A 

9.7 

100 

5.6 

95 

+  1.3 

90 

A  +  B 

-  2.0E 

86 

B 

+  12.1 

80 

22.4 

75 

31.6 

70 

47.8 

60 

61.6 

50 

73.1 

40 

82.5 

30 

90.4 

20 

97.3 

10 

103.4 

0 

181. 

(209) 

B  =  C8H802 

m-Toluic  acid 

A 

9.7 

100 

5.3 

95 

+  0.7 

90 

-  4.2 

85 

A  +  B 

-  8.0E 

81 

B 

+  11.7 

75 

23.8 

70 

43.2 

60 

59.3 

50 

72.6 

40 

83.3 

30 

92.6 

20 

100.5 

10 

107.6 

0 

182.  (209) 

B  =  C8Hs02 
p-Toluic  acid 
A 

9.7  100 

5.2  95 


182. — ( Continued ) 


°C 

Mol  %  A 

A  +  B 

3.5E 

93 

B 

18.8 

90 

40.2 

85 

58.3 

80 

72.3 

75 

84.6 

70 

107.0 

60 

125 . 2 

50 

140.3 

40 

153.0 

30 

163.5 

20 

171.8 

10 

178.6 

0 

183. 

(209) 

B  =  C9H802 

Cinnamic  acid 

A 

9.7 

100 

A  +  AB 

8.0E 

97.7 

A 

lB 

30.2 

95 

48.7 

90 

57.8 

85 

64.9 

80 

70.0 

75 

74.2 

70 

78.7 

60 

80. 1 

50 

AB  +  B 

80E 

49 

B 

93.5 

40 

106.2 

30 

117.8 

20 

128.1 

10 

136.8 

0 

v.  also  115 

C2H2Cl3NO 

Trichloroacetamide 

V. 

173 

C2H2Cl4 

T  etrachloroethane 

184. 

(425) 

B  =  C 

2H9N 

Carbazole 

g  B  per 

°C 

100  g  A 

20.0 

0.65 

30.0 

0.92 

40.0 

1.25 

50.0 

1.62 

60.0 

2.12 

70.0 

2.80 

80.0 

3.6 

100.0 

6.2 

120.0 

11.1 

140.0 

17.1 

185.  v 

p.  173 

B  =  C 

:14h8o2 

Anthraquinone 

186.  v.  p.  173 
B  =  C14H10 
Anthracene 

187.  v.  p.  173 
B  =  C14H10 
Phenanthrene 

c2h2i2 

cis-Acetylene 
diiodide 
188.  (76) 

B  =  C2H2I2 


trans-  Acetylene 
diiodide 


°c 

Mol  %  A 

-13.8 

100 

+10 

84.5 

33U? 

60 

61.5 

50 

72.0 

0 

C2H3C102 

a-Chloroacetic  acid 
189.  v.  p.  173 
B  =  C2H402 
Acetic  acid 

190.  v.  p.  173 
B  =  C4H602 
Crotonic  acid 

191.  (212) 

B  =  C4H604 

Dimethyl  oxalate 
°C  |  Mol  %  A 
A 


61.7 

100 

56.2 

90 

49.5 

80 

41.7 

70 

32.8 

60 

A  +  B 

25. 5E 

52.5 

B 

34.6 

40 

40.4 

30 

45.4 

20 

49.6 

10 

53.2 

0 

192. 

(212) 

B  = 

c6h6 

A 

61.7 

100 

57.7 

90 

53.7 

80 

50.0 

70 

46.5 

60 

42.9 

50 

39.2 

40 

34.7 

30 

27.9 

20 

14.1 

10 

A  +  B 

3.5E 

5 

B 

5.4 

0 

106 


INTERNATIONAL  CRITICAL  TABLES 


C0H3CIO2  — 

(' Continued ) 
193.  v.  p.  173 
B  =  CcHeO 
Phenol 


194. 

(2  1  3) 

B  =  C6Hio04 

Dimethyl  succinate 

°C 

Mol  %  A 

A 

61.7 

100 

54.7 

90 

45.3 

80 

34.2 

70 

21.3 

60 

+7.2 

50 

A  +  B 

-3.5E 

42.8 

B 

-1.5 

40 

+5.5 

30 

10.5 

20 

14.7 

10 

18.2 

0 

195.  v 

p.  173 

B  —  C7H6O2 

Benzoic  acid 

196.  v 

p.  173 

B  = 

c7h8o 

o-Cresol 

197.  v 

p.  173 

m-Cresol 

198.  v 

p.  173 

p-Cresol 

199. 

(208) 

B  =  C7H802 

Dimethylpyrone 

A 

61.3 

100 

57.8 

95 

53.3 

90 

46.3 

85 

35.6 

80 

22.0 

75 

A  d 

-  AB 

5. IE 

70 

AB 

22.0 

65 

32.0 

60 

37.7 

55 

39.  9 

50 

AB  +  B 

39. 9E 

49.5 

B 

62.3 

45 

79.9 

40 

92.7 

35 

102.7 

30 

110.2 

25 

116.7 

20 

121.7 

15 

125.8 

10 

132.1 

0 

200.  (313) 
B  =  C7H802 
Guaiacol 


°C 

Mol  %  A 

A 

61.7 

100 

56.1 

90 

50.0 

80 

43.6 

70 

37.0 

60 

30.1 

50 

22.8 

40 

A  +  B 

13. 0E 

26.6 

B 

17.8 

20 

24.9 

10 

32.0 

0 

201.  (213,  315) 

B  =  C8H603 


Piperonal 

A 


61.86 

100 

55.5 

90 

48.5 

80 

39.9 

70 

29.8 

60 

18.4 

50 

A  +  B 

7.3E 

40.5 

B 

15.5 

30 

23.0 

20 

29.8 

10 

35.5 

0 

202. 

(213) 

B  = 

c8h8o 

Acetophenone 

61.7 

100 

54.8 

90 

46.0 

80 

36.2 

70 

23.4 

60 

+7.8 

50 

A  +  B 

-7.3E 

41 

B 

+0.6 

30 

7.4 

20 

13.5 

10 

18.7 

0 

203. 

v.  p.  173 

B  = 

C8H802 

Phenylacetic  acid 

204. 

v.  p.  173 

B  = 

c8h8o2 

o-Toluic  acid 

205. 

V.  p.  173 

B  = 

c8h8o2 

m-Toluic  acid 

206. 

v.  p.  173 

B  = 

c8h8o2 

p-Toluic  acid 

207. 

(213) 

B  =  C8H803 

Vanillin 

°C  j 

Mol  %  A 

1 

61.7 

100 

55.4 

90 

48.3 

80 

40.7 

70 

A  H 

b  B 

30. 5E 

I 

57.4 

I 

41.5 

50 

52.9 

40 

61.8 

30 

69.2 

20 

75.4 

10 

80.9 

0 

208.  v 

p.  173 

B  =  C9H802 

Cinnamic  acid 

209. 

(315) 

B  = 

CioH8 

Naphthalene 

°C 

1 

Mol  %  A 

61.7 

100 

57.0 

90 

53.2 

80 

A  +  B 

52. 7E 

75 

B 

56.2 

70 

61.3 

60 

64.7 

50 

67.7 

40 

70.6 

30 

73.5 

20 

76.4 

10 

79.6 

0 

210. 

(313) 

B  = 

2ioH80 

a-Naphthol 

A 

61.7 

100 

56.9 

90 

51.2 

80 

A  +  B 

47. 0E 

73 

B 

57.0 

60 

64.7 

50 

71.6 

40 

77.8 

30 

83.5 

20 

89.0 

10 

94.0 

0 

211.  (313) 

B  =  C10H8O 
/3-Naphthol 
A 

61.7  100 

55.0  90 


211 . — ( Continued ) 
°C  I  Mol  %  A 

A  +  B 


48. 0E 

62.5 

74.8 

86.0 

95.7 

103.5 

110.5 

116.5 
122.0 


B 


80 

70 

60 

50 

40 

30 

20 

10 

0 


212.  (212) 

B  =  C10H10O2 
Methyl  cinnamate 
A 


61.7 

55.5 

47.8 

39.5 

30.5 

20.9 


100 

90 

80 

70 

60 

50 


A  +  B 


11. 4E 

18.6 

24.8 

30.1 

34.4 


B 


40.7 

30 

20 

10 

0 


213.  (313) 

B  =  C10H14O 
Thymol 
A 


61.7 

57.2 

52.9 

48.5 


100 

90 

80 

70 


214.  (379) 

B  =  C10H15O 
Camphor 
A 

100 


63 

46.2 

41 

33 

23.1 

40 

75 

106 

175 


B 


96.71 

88.12 

81.01 

70.57 

34.87 

28.63 

22.03 

0.00 


215.  v.  p.  173 
B  =  C13H10O3 
Salol 


216.  (213) 
B  =  ChHioOj 
Benzil 


°C 

1 

Mol  %  A 

L 

61.7 

100 

56.6 

90 

A  +  B 

50. 0E 

77.5 

B 

56.1 

70 

63.8 

60 

70.2 

50 

75.9 

40 

80.9 

30 

85.6 

20 

89.9 

10 

94.0 

0 

217. 

(315) 

B  =  C 

heH340 

Cetyl  alcohol 

A 

61.7 

100 

56.6 

90 

51.5 

80 

45.3 

70 

35.4 

60 

A  +  B 

26. 0E 

53.5 

B 

31.5 

40 

36.4 

30 

40.8 

20 

44.5 

10 

47.7 

0 

218.  (213) 

B  =  C17H14O 
Dibenzalacetone 
A 


43.5 

60 

61.7 

100 

37.9 

50 

54.1 

90 

A  - 

b  B 

44.3 

80 

30. IE 

39 

A  +  B 

B 

32. 2E 

68.6 

36.0 

30 

B 

41.5 

20 

55.1 

60 

46.0 

10 

72.7 

50 

50.0 

0 

C2H3C102 

/3-Chloroacetic  acid 
219.  (315) 

B  =  C2H402 
Acetic  acid 
A 


56.68 

100 

56.53 

100 

51.0 

90 

52.1 

90 

44.5 

80 

A  +  B 

36.9 

70 

48. 5E 

80 

27.4 

60 

B 

17.0 

50 

56.2 

70 

+4.0 

40 

61.3 

60 

A  +  B 

64.7 

50 

-8.0E 

31.5 

67.7 

40 

B 

70.6 

30 

+2.0 

20 

73.5 

20 

10.0 

10 

76.4 

10 

16.67 

0 

79.6 

220.  v.  p.  173 
B  =  C6H60 
Phenol 


221.  v.  p.  173 
B  =  C7H80 
o-Cresol 


222.  v.  p.  173 
m-Cresol 


223.  v.  p.  173 
p-Cresol 


224.  (313) 

B  =  C7H802 
Guaiacol 
°C  I  Mol  %  A 


56.6 

51.0 

45.0 

38.5 

32.0 

25.0 

17.8 

A 

10. 6E 

17.8 

24.9 
32.0 


B 


B 


100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 


225.  (315) 
B  =  C8H„03 
Piperonal 
A 

56.53 


50.0 

42.5 
33.2 

22.5 
11.0 

A  +  B 
ca.  4 . 5E  | 

B 

7.7 

15.5 
23.0 
29.8 

35.5 


100 

90 

80 

70 

60 

50 

44 

40 

30 

20 

10 

0 


226.  (315) 
B  =  C10H8 
Naphthalene 
A 
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227.  (313) 

B  =  CI0H8O 
(X-  Naphthol 


°c 

Mol  %  A 

A 

56.6 

100 

51.4 

90 

A  +  B 

44. 0E 

76.5 

B 

49.3 

70 

57.0 

60 

64.7 

50 

71.6 

40 

77.8 

30 

83.5 

20 

89.0 

10 

94.0 

0 

228. 

(313) 

B  =  C10H8O 

/S-Naphthol 

A 

56.6 

100 

49.6 

90 

A  +  B 

44. 0E 

82.5 

B 

62.5 

70 

74.8 

60 

86.0 

50 

95.7 

40 

103.5 

30 

110.5 

20 

116.5 

10 

122.0 

0 

229. 

(313) 

B  =  C 

'10H14O 

Thymol 

V 

56.6 

100 

52.3 

90 

48.1 

80 

43.7 

70 

38.7 

60 

32.9 

50 

A  +  B 

27. 5E 

43 

B 

36.0 

30 

41.5 

20 

46.0 

10 

50.0 

0 

230.  v.  p.  173 
B  =  C13H10O3 
Salol 


231.  (318) 

B  =  C16H34O 


Cetyl  alcohol 


A 

55.7  I 

51.7 
46.0 
36.0 


100 

90 

80 

70 


231. — ( Continued ) 
°C  |  Mol  %  A 
A  +  B 

24. 3E  |  61 

B 


27.3 

50 

31.5 

40 

36.4 

30 

40.8 

20 

44.5 

10 

47.7 

0 

v.  also  116,  174 


C2H3CI3O2 

Chloral  hydrate 
232.  (436) 

B  =  C2H60 


Ethyl  alcohol 


51.5 

100 

42.5 

90 

35.0 

80 

29.0 

70 

24.5 

60 

20.0 

50 

12.0 

40 

2.0 

35 

233. 

(436) 

B  = 

C7Hs 

51.5 

100 

45.0 

90 

40.0 

80 

36.5 

70 

35.0 

60 

33.5 

50 

31.5 

40 

29.0 

30 

25.7 

20 

19.0 

10 

11.5 

5 

234. 

(379) 

B  —  CioH200 
Menthol 
A 


56.5 

100 

49.9 

89.45 

42.6 

79.05 

B 

36.3 

4.71 

43.0 

0 

235.  (456) 

B  =  C„H12N20 


Antipyrine 


A 


51.5 

100 

35.5 

90 

A  A2B 

33. 8E 

85 

A2B 

44.5 

80 

59.5 

70 

61.8 

66 

A2B  +  AB 

56E 

56 

AB 


62. 3  50 


235. — ( Continued ) 
°C  |  Mol  %  A 


AB  +  B 

50. 5E 

39 

1 

3 

68.8 

30 

84.2 

20 

96.8 

10 

102.8 

5 

108.9 

0 

236.  (34) 

B  =  C13H10O3 


Salol 

A 


51.5 

100 

35.2 

90 

39.0 

80 

32.7 

70 

26.4 

60 

20.1 

50 

A  +  B 

16. 0E 

43.5 

B 

25.3 

30 

30.9 

20 

36.2 

10 

39.1 

5 

42.0 

0 

v.  also  37 


C2H3NS 

Methyl 
isothiocyanate 
237.  (281) 

B  =  CioHs 
Naphthalene 
A 

34  |  100 

A  +  B 

40E  |  65.8 

B 

80  |  0 


238.  (281) 

B  =  C 1  oH  1 6 
Camphene 
A 

34.0  |  100 

A  +  B 

-7.5E  |  28.35 

B 

49.3  1  0 

239.  (io°) 

B  =  CioHieO 
Camphor 

A 

34.0  |  100 

A  +  B 

-34. 2E  |  50 

? 

97U  ca.  |  15 

B 

178  !  0 


c2h4 

Ethylene 
240.  (25) 

B  =  C2H60 
Methyl  ether 
°C  |  Mol  %  A 
A 

-169.5  |  100 

A  +  AB 

-178. 5E|  78.5 

AB  +  B 
-163.2U)  50 

B 

-138.0  |  0 


C2H4Br2 

Ethylene 
dibromide 
241.  (is,  86) 
B  =  C2H402 
Acetic  acid 
A 


9.7 

100 

6.8 

90 

4.1 

80 

+  1.3 

70 

-1.2 

60 

A  +  B 

-2.76E 

52.9 

B 

+0.4 

40 

3.4 

30 

8.1 

20 

11.5 

10 

15.7 

0 

242.  (86) 

B  =  Cf,HoN02 
Nitrobenzene 
A 


9.7 

100 

+  3.8 

90 

-  1.5 

80 

-  7.2 

70 

-13.6 

60 

A 

f  B 

-21.46E 

1 

48 

3 

-16.0 

40 

-10.8 

30 

-  5.4 

20 

+  0.2 

10 

5.54 

0 

243. 

(42S) 

B  =  C0H5NO3 

o-Nitrophenol 

°C 

Wt.  % 

44.9 

0 

42.3 

5 

39.7 

10 

35.3 

20 

31.3 

30 

26.6 

40 

21.2 

50 

15.0 

60 

244. 

(428) 

B  =  CTRNO, 

p-Nitrophenol 

°C 

Wt.  % 

114.0 

0 

106.7 

5 

101.5 

10 

94.0 

20 

88.3 

30 

83.5 

40 

79.1 

50 

74.5 

60 

69.5 

70 

245.  v.  p.  173 
B  =  C6H6 


246.  (86,  375) 

B  = 

C6H60 

Phenol 

°C 

1 

Mol  %  A 

L 

10.0 

100 

5.75 

90 

+2.6 

80 

0.0 

70 

A  +  B 

-1.0E 

65 

B 

+  0.8 

60 

6.5 

50 

12.8 

40 

19.6 

30 

26.3 

20 

33.2 

10 

40.24 

0 

247. 

(17) 

B  = 

c6h12 

Cyclohexane 

A 

9.7 

100 

4.7 

90 

+  0.6 

80 

-  2.4 

70 

-  5.0 

60 

-  7.9 

50 

-11.3 

40 

-15.3 

30 

A  +  B 

-25. 0E 

16.4 

B 

-13.3 

10 

+  6.3 

0 

248.  v.  p.  173 
B  =  CeHioCL 
Paraldehyde 


249.  v.  p.  173 
B  =  C7H7Br 

p-Bromo  toluene 

250.  v.  p.  173 
B  =  C7H8 

251.  v.  p.  173 
B  =  C8Hl0 

p-  Xylene 


252.  v.  p.  173 
B  =  C10H8 
Naphthalene 

253.  (55) 

B  =  CioHsO 
/3-Naphthol 
°C  |  Wt.  %  A 
A 

10.2  |  100 

A  +  B 

9.04E|  ca.  98.5 
B 

121.0  |  0 

254.  (86) 

B  =  Ci„H20O 
Menthol 


°C 

1 

Mol  %  A 

9.7 

100 

6.1 

90 

A  +  B 

5.4E 

86.3 

B 

8.7 

80 

12.7 

70 

15.1 

60 

18.1 

50 

21.8 

40 

25.9 

30 

30,6 

20 

35.8 

10 

41.2 

0 

255.  v.  p.  173 
B  =  C12H„N 
Diphenylamine 


256.  (413) 

B  =  C12H1808 
Diethyl  diacetyl- 
tartrate 
A 


9.95 

100 

7.90 

96.61 

5.10 

91.92 

A  +  B 

1.95E 

86.6 

B 

5.3 

83.39 

14.05 

75.39 

23.6 

65.82 

34.2 

54.03 

42.4 

42.11 

46.9 

34.26 

52.0 

25.60 

55.5 

19.11 

60.8 

9.47 

64.5 

3.55 

67.0 

0.00 

C2H4C12 


Ethylene  dichloride 

257.  v.  p.  173 
B  =  CqH6 

258.  v.  p.  173 
B  =  CjoH8 

Naphthalene 
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262. — ( Continued ) 

Dicyanodiamide 

°C 

Mol  %  A 

259. 

(156) 

B 

B  = 

c2h6o 

7.6 

10 

Ethyl 

alcohol 

12.55 

0 

°C 

g  A  per 
100  g  B 

C2H402 

Acetic  acid 

0 

0.937 

263. 

(255) 

10 

1 . 18 

B  =  C2H6NO 

20 

1.47 

Acetamide 

30 

1.91 

A 

40 

2.55 

16.7 

100 

50 

3.31 

12.7 

95 

60 

4.12 

9.2 

90 

260. 

(156) 

+  5.1 

85 

B  =  C4H10O 

-  0.4 

80 

Ethyl  ether 

A  +  AB 

0 

0 . 0006 

-16. 5E 

69.4 

10 

0 . 0009 

AB 

20 

0.0013 

-  8.5 

60 

30 

0.0019 

AB  +  B 

35.3 

0.0026 

-  5.5U|  52 

v.  also  56 

] 

+26.5 

3 

40 

C2H40 

43.5 

30 

Acetaldehyde 

50.8 

25 

261. 

(435) 

57.5 

20 

B  = 

c,h6o 

69.8 

10 

Ethyl  alcohol 

80.0 

0 

°C 

Mol  %  A 

264. 

(385) 

1 

V 

B  = 

c2h6o 

-123.3 

100 

Ethyl  alcohol 

-125.5 

90 

16.7 

100 

A  4 

-  AB 

10.8 

90 

—  130.0E 

80 

+  4.2 

80 

AB 

-  3.0 

70 

-125.4 

70 

-11.6 

60 

-123.2 

60 

-22.2 

50 

-122.2 

60 

-35.2 

40 

AB  - 

v  ab2 

-53.4 

30 

-131. 0E 

40 

-81.0 

20 

AB2 

265. 

(385) 

-122.  9 

33 

B  = 

c3h8o 

-132.1 

25 

Propyl  alcohol 

AB2 

+  B 

16.7 

100 

-140E 

21 

10.5 

90 

B 

+  4.3 

80 

-126.5 

15 

-  3.0 

70 

-120.8 

10 

—  11.2 

60 

-114.0 

0 

-21.1 

50 

262. 

(186) 

-33.9 

40 

B  —  C6H12O3 

-51.8 

30 

Paraldehyde 

-68.5 

20 

A 

266. 

(385) 

-118.45 

100 

B  =  C4Hc03 

A  +  B 

Acetic  anhydride 

-119. 9E 

98.6 

16.7 

100 

B 

11.0 

90 

-  71.0 

90 

+  5.4 

80 

-  45.0 

80 

-  0.2 

70 

-  31.0 

70 

-  5.8 

60 

-  21.0 

60 

-12.4 

50 

-  13.8 

50 

-19.8 

40 

-  7.7 

40 

-30.0 

30 

-  2.5 

30 

-44.8 

20 

+  2.8 

20 

—  68  1 

10 

267.  v.  p.  173 

273. — ( Continued ) 

B  =  C4H6O4 

°C 

|  Mol  %  A 

Dimethyl  oxalate 

B 

-3.3 

30 

268. 

(385) 

-0.3 

20 

B  =  C4H802 

+2.6 

10 

Ethyl  acetate 

5.6 

0 

°C 

Mol  %  A 

16.7 

100 

274.  (is 

,  86,  87, 

9.7 

90 

142,  212,  401) 

+  2.1 

80 

B  = 

CoH6 

-  6.1 

70 

4 

-14.4 

60 

16.7 

100 

-24.1 

50 

10.9 

90 

-34.0 

40 

6.25 

80 

-47.3 

30 

+2.25 

70 

-64.8 

20 

-1.8 

60 

—  5 . 9 

50 

269. 

(385) 

A  +  B 

B  =  C4EL0O 

-8.8E 

43 

Ethyl  ether 

] 

3 

16.7 

100 

-4.25 

30 

10.5 

90 

-0.8 

20 

+  4.0 

80 

+2.5 

10 

-  3.2 

70 

5.5 

0 

-11.3 

60 

-20.2 

50 

275.  v 

p.  173 

-29.5 

40 

B  = 

c6h6o 

-42.0 

30 

Phenol 

-59.5 

20 

276. 

(353) 

270. 

(210) 

B  = 

c6h7n 

B  =  C6H3N307 

Aniline 

Picric  acid 

°C  | 

Mol  %  A 

A 

4 

16.4 

100 

16.6 

100 

A  +  B 

13.1 

95 

14.  IE 

96.4 

+  7.8 

90 

B 

—  6. 8m 

85 

50.8 

90 

—  16.3m 

80 

69.4 

80 

A  +  A2B 

80.0 

70 

-  3.2E 

84.2 

87.3 

60 

A2B 

93.1 

50 

+  7.6 

80 

98.4 

40 

14.0 

75 

103.5 

30 

16.3 

70 

108.6 

20 

16.7 

66 

113.4 

10 

15.7 

60 

118.5 

0 

11.8 

50 

+  5.7 

40 

271. 

-  2.0 

30 

B  =  C6H4N2C>4 

-  7.2 

25 

m-Dinitrobenzene 

-13.7 

20 

v.  Seidell,  p.  131 

A2B 

+  b 

-15. 7E 

13.7 

273.  ( 

19,  86) 

ab2 

B  =  C6H6N02 

-20.1m 

40 

Nitrobenzene 

— 19 . 8m 

28 

°C  |  Mol  %  A 

— 18 . 6m 

25 

A 

—  16.4m 

20 

16.7 

100 

I 

5 

11.0 

90 

— 11  5 

10 

6.3 

80 

-  8.8 

5 

+2.5 

70 

-  6.0 

0 

—  1.2 

60 

-5.4 

50 

277.  v. 

p.  173 

A  -f-  B  B  —  Cr>Hio04 

—  8.2E  |  44  Dimethyl  succinate 


279.  v.  p.  173 

281.2. 

(353.1) 

B  = 

07HGO2 

B  = 

c,h9n 

Benzoic  acid 

m-Toluidine 

°C 

1  Mol  %  A 

280. 

(255) 

J 

4 

B  =  C7H7NO 

16.6 

I  100 

Benzamide 

A  -f-  A2B 

°C 

|  Mol  %  A 

-  5.6E 

83.9 

4 

A  -4-  A2B 

16.7 

100 

(Metastable) 

12.0 

90 

-  8.8E 

82.4 

+7.0 

80 

A2B 

A  +  B 

10.0 

66.7 

-2.0E 

83 

A2B  (Metastable) 

B 

7.  3 

66.  7 

+  9.0 

80 

A2B  -f-  B 

23.7 

75 

-38. 5E 

13.5 

35.5 

70 

A2B  +  B 

56.4 

60 

(Metastable) 

74.2 

50 

—  40. 0E  ca.  |  ca.  1 6 . 0 

102.0 

30 

B 

111.6 

20 

-31.0 

0 

119.4 

10 

126.5 

0 

281.3. 

(353.1) 

B  = 

C7H0N 

281.  (208) 

B  =  C7H802 

7>-Tolaidine 

A 

Dimethylpyrone 

16.6 

100 

A. 

A  -f-  A2B 

16.4 

100 

6. IE 

88.9 

12.8 

90 

A 

8.6 

80 

48.0 

66.7 

+2.7 

85 

A  +  AB 

27. 9E 

30.4 

-3.0E 

80.5 

A 

.B 

43.0 

0 

+9.7 

75 

18.0 

70 

282.  (375,  377) 

23.9 

65 

B  = 

CsH10 

AB  +  B 

p-  Xylene 

25U 

63 

A 

B 

16.7 

100 

38.5 

60 

11.5 

90 

55.8 

55 

8.1 

80 

70.8 

50 

3.3 

70 

83.5 

45 

A  +  B 

94.0 

40 

0.5E 

61.7 

102.5 

35 

I 

3 

109.4 

30 

3.2 

50 

115.0 

25 

5.3 

40 

119.8 

20 

7.5 

30 

123.8 

15 

9.4 

20 

127.2 

10 

11.3 

10 

132.1 

0 

13.2 

0 

281.1. 

(353.1) 

282.1. 

(353.1) 

B  =  C7H9N 

B  =  CSH„N 

o-Toluidine 

Dimethylaniline 

A 

L 

A 

16.6 

100 

16.6 

100 

A  +  AB 

A  +  AB 

-  5.9E  | 

83.1 

-  9.3E 

81.7 

AB 

AB 

24.  8 

50 

+  18.9 

60 

AB  +  B 

AB  +  B 

-28. 5E  1 

2.0 

-  9.6  | 

9.4 

B 

B 

-27.7  | 

0 

-  4.9 

0* 
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282.2.  (353.1) 

b=c9h13n 

2,  4,  6-Trimethyl- 
aniline 

°C  |  Mol  %  A 
A 

16.6  |  100 
A  +  B 

-24.0  ca\  70.0 
B 

2.2  I  0 


2S3.  (452,  475) 

B  = 

CioH8 

Naphthalene 

°C 

Mol  %  B 

0 

2.4 

10 

3.5 

20 

5.2 

30 

7.6 

40 

11.9 

50 

19.7 

60 

34.3 

70 

59.0 

283.1 

(475) 

B  =  CjoHtiN 

/3-Naphthylamine 

°C 

Mol  %  A 

16.7 

100 

45.0 

80 

67.0 

70 

82.0 

60 

89.0? 

50 

94.0 

40 

98.0 

30 

101.0 

20 

105.0 

10 

107.5 

5 

110.6 

0 

284.  v.  p.  173 

B  =  C 

'10H14O 

Thymol 

285.  v.  p.  174 

B  = 

:X2h9n 

Carbazole 

286. 

(345) 

B  = 

2i3Hio 

Fluorene 

°C 

Mol  %  B 

20.0 

0.80 

30.0 

1.30 

40.0 

1.9 

50.0 

2.9 

60.0 

4.5 

70.0 

6.9 

80.0 

11.6 

287.  v 

p.  174 

B  =  C 

14Hs02 

Anthraquinone 

288.  v 

p.  174 

B  = 

c14h10 

Anthracene 

289.  (47S) 

B  =  ChH]() 
Phenanthrene 


289. — ( Continued ) 


g  B  per 

°c 

100  g  A 

30.0 

6.0 

40.0 

9.5 

50.0 

15.0 

60.0 

26.0 

70.0 

46.0 

75.0 

93.0 

80.0 

160.0 

290. 

B  =  C16H18N202 

p-Azophenetole 

v.  Seidell,  p.  104 

v.  also  21, 

59,  64,  82, 

117,  175, 

189,  219, 

241 

(C2H402)2 

Acetic  acid 

290.1.  (20) 

B  =  CeHsCl 

Chlorobenzene 

°C 

Mol  %  A 

16.7 

100 

14.4 

90 

11.9 

80 

9.2 

70 

6.0 

60 

+  2.5 

50 

-  1.0 

40 

-  5.0 

30 

-10.0 

20 

290.2. 

(19,  86) 

B  =  C6H6N02 

Nitrobenzene 

16.7 

100 

13.5 

90 

10.5 

80 

7.4 

70 

4.6 

60 

+  1.4 

50 

-2.3 

40 

-7.7 

30 

-4.2 

20 

-0.3 

10 

+5.6 

0 

290.3.  (4 7) 

B  = 

c6h12 

Cyclohexane 

A 

16.7 

100 

14.0 

90 

12.6 

80 

11.7 

70 

11.2 

60 

11.0 

50 

10.8 

40 

10.5 

30 

9.9 

20 

6.7 

10 

0.0 

5 

A  +  B 

-2.5E 

4.4 

B 

6.7 

0 

C2H6C1 

Ethyl  chloride 
v.  18 


C2HbI 

Ethyl  iodide 
291.  (482) 

B  =  C4H1(,0 
Ethyl  ether 
°C  |  Mol  %  A 
A 

-  63.5  |  100 

A  +  B 

—  125.0E|  ca.  18 

B 

-117.6  |  0 


c2h5no 

Acetamide 

292.  v.  p.  174 
B  =  C2H60 

Ethyl  alcohol 
v.  also  1852 

293.  v.  p.  174 
B  =  C3H7N02 

Urethane 


294.  (255) 

B  =  C4H60, 
Acetic  anhydride 


°C 

Mol  %  A 

80.0 

100 

75.0 

95 

71.0 

90 

65.5 

80 

61.5 

70 

56.0 

60 

51.3 

50 

46.0 

40 

40.0 

30 

+30.5 

20 

-  0.5 

10 

295.  (231) 

B  =  C6H6N03 
o-Nitrophenol 
°C  |  Wt.  %  A 
A 

76.5  |  100 

A  +  B 

41.2  |  5 

B 

44.8  1  0 

296.  (231) 

B  =  C6H5N03 
wz-Nitrophenol 

A 

76.5  |  100 

A  +  AB 


42. 

IE  | 

46 

AB 

51. 

5  I 

60 

AB  +  B 

25. 

0 

22 

B 

95.0  I  0 


297.  (231) 

B  =  C6H6N03 
p-Nitrophenol 
°C  |  Wt.  %  A 
A 


76.5 

100 

A  +  AB 

66. 3E 

69 

AB 

96.1 

25.3 

AB  +  B 

77. 5E 

14 

B 

112.0 

0 

298. 

(267) 

B  = 

c6h6o 

Phenol 

1 

4 

76.2 

100.0 

70.0 

86.3 

60.0 

71.7 

50.0 

61.7 

40.0 

53.8 

30.0 

47.3 

A  -{-  AB2 

27. 0E 

46.0 

ab2 

30.0 

43.4 

40.0 

29.5 

40.8 

32.  1 

40.0 

20.0 

30.0 

11.0 

ab2 

+  B 

27. 5E 

8 

B 

40.5 

0 

v.  also  1852 

299. 

(2S1) 

B  —  C  eHeO  2 

Catechol 

1 

V 

76.5 

100 

A  -\-  A2B 

34. 7E 

57.5 

A2B 

37.  6 

ca.  51.7 

A2B  -f-  B 

17. 6E 

34 

B 

102.8 

0 

300. 

(231) 

B  —  C6H6O2 

Resorcinol 

1 

76.5 

100 

32.0 

69.4 

? 

vis. 

69.4  to 

1 

48.2 

3 

9.0 

48.2 

108.5 

0 

301.  (231) 
B  =  CeHcOj 
Hydroquinol 


°c 

Wt.  %  A 

A 

76.5 

100 

A  +  AB 

60. 3E 

73.0 

AB 

101.0 

35 

AB  +  B 

98. 8E 

33.5 

B 

169.0 

0 

302. 

(273) 

B  =  C6Ho03 

Pyrogallol 

A 

76.5 

100 

67.5 

83.9 

58.4 

76.5 

46 

68.2 

20 

57.6 

A  +  (?) 

he 

54.0 

No  solid  phase 


B 

44 

29.2 

70 

24.5 

86 

19.4 

108.4 

9.6 

126 

0.0 

303. 

(255) 

B  =  C7H602 

Benzoic  acid 

°C 

Mol  %  A 

A 

80.0 

100 

76.0 

95 

72.2 

90 

69.0 

80 

54.3 

70 

48.7 

60 

A  +  B 

38. 0E 

55 

B 

56.0 

50 

80.7 

40 

94.0 

30 

104.5 

20 

113.7 

10 

117.5 

5 

121.5 

0 

304. 

(23!) 

B  =  C7Hc03 

Salicylic  acid 

°C 

Wt.  %  A 

76.5 

100 

A  +  AB 

52. 2E 

52 

AB  +  B 

63. 0U 

35 

B 

157 

0 

305.  (294) 

B  =  C8H602 
Phthalide 
°C  |  Wt.  %  A 


79.2 

100 

Am 

69.1 

|  100 

Am 

+  Bb 

52. 5E 

|  44.5 

Am 

+  Bm 

47. 0E 

|  28.5 

As 

+  Bs 

57. 5E 

|  25 

As 

+  Bm 

52. 6E 

|  15.5 

Bm 

65.0 

1  0 

B8 

72.8 

0 

306.  (269) 

B  =  C8H,oN20 
Nitrosodimethyl- 
aniline 
A 

76.2  |  100 

A  T  AB2 

62 . 5E  |  29 

AB2 

70. 0  |  16. 4 

AB,  -(-  B 
70E  ca.\  13 
B 

83.2  !  0 


307.  (231) 

B  =  C10HsO 
a-  Naphthol 
A 

76.5  |  100 

A  +  B 
9.4E  |  33 

B 

92 . 0  I  0 


308.  (231) 

B  =  C10H8O 
d-Napbthol 
A 

76.5  |  100 

A  +  AB 


53. 

.  2E  | 

52 

AB 

63. 

0  1 

30 

AB  +  B 

61. 

.  4E  | 

25 

B 


122.0  I  0 


309.  (loo) 

B  =  C,„H160 
Camphor 
°C  |  Mol  %  A 
A 

82.0  I  100 

A  +  B 

70. 2E  I  S7  5 


110 
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C2H5NO.— 

( Continued ) 
309. — ( Continued ) 
°C  |  Mol  %  A 
B 


178.0  I  0 


310. 

(255) 

B  =  C 

14H10O3 

Benzoic  anhydride 

4 

82.0 

100 

79.5 

95 

76.5 

90 

71.0 

80 

A  +  AB 

68. 0E 

75 

A 

lB 

73.0 

70 

81.0 

60 

84.0 

50 

80.5 

40 

72.0 

30 

58.0 

20 

41.0 

10 

AB  +  B 

36. 0E 

7 

B 

42.0 

0 

311. 

(294) 

B  =  C 

i9H17N3 

Triphenylguanidine 

°C 

Wt.  %  A 

1 

79.2 

100 

Am 

69.1 

O 

O 

Am  +  Bs 

68. 0E 

95.75 

Am  “I"  Bra 

67. 8E 

94.9 

As  +  Ba 

77. 8E 

93.5 

As  +  Bm 

77. 6E 

92.1 

Bm 

138 

0 

I 

144.2 

0 

v.  also  263,  1852 

c2h6n2o 

Methylurea 
313.  (229) 
B  =  C6H60 
Phenol 


°c 

Wt.  %  A 

A 

98.0 

100 

94.5 

95 

90.8 

90 

83.2 

80 

74.0 

70 

61.7 

60 

43.7 

50 

30.0 

45 

313. — ( Continued ) 
°C  |  Wt.  %  A 
A  +  AB 


+8.0U 

40 

AB 

-  0.1 

30 

AB  +  B 

-  7.0E 

24 

] 

3 

+25.1 

10 

33.9 

5 

40.6 

0 

c2n6o 

Ethyl  alcohol 

314.  v.  p.  174 
B  =  C3H7N02 
Urethane 

315.  (477) 

B  =  C4H4O4 
Fumaric  acid 
°C  g  B  per 
100  g  A 
29.7  5.75 

316.  (477) 

B  =  C4H404 

Maleic  acid 
29.7  |  69.9 


317.  (436) 

B  =  C4H5N02 
Succinimide 


°C 

Mol 

%  B 

60 

12 

4 

40 

4 

77 

20 

2 

04 

0 

0 

88 

318. 

B  =  C5H„N02 
Betaine 

v.  Seidell,  p.  149 

319. 

B  =  C6H3N307 
Picric  acid 
v.  Seidell,  p.  493 

320.  (419) 

B  =  C6H4Br2 
p-Dibromobenzene 


°C 

Mol  %  B 

30 

3.0 

40 

4.6 

50 

7.0 

60 

11.1 

70 

21.1 

75 

46.8 

80 

76.4 

87 

100.0 

321. 

(71) 

B  =  C6H5N03 

o-Nitrophenol 

°C 

Wt.  %  A 

44.0 

0 

41.3 

5 

39.0 

10 

36.0 

20 

34.5 

30 

321. — ( Continued ) 


°C 

Wt,  %  A 

33.5 

40 

32.0 

50 

30.0 

60 

26.0 

70 

19.3 

80 

2.5 

90 

322. 

(71) 

B  =  C6H5N03 

m-Nitrophenol 

95.2 

0 

86.0 

5 

77.0 

10 

56.0 

20 

34.5 

30 

+  13.5 

40 

-  8.5 

50 

323. 

(71) 

B  =  CgH3N03 

p-Nitrophenol 

114.0 

0 

99.5 

5 

O 

O 

CO 

10 

61.0 

20 

38.0 

30 

+  15.0 

40 

-  8.5 

50 

323.1.  ( 

267,  436) 

B  = 

c6h6o 

Phenol 

10.0 

15.0 

20.0 

11  1 

30.0 

6.2 

40.5 

0.0 

v.  also  1852 

324. 

(436) 

B  =  C6H602 
Resorcinol 


°c 

Mol  %  A 

110.4 

0 

75.0 

40 

58.2 

50 

25.2 

60 

325. 

B  =  C7H5NO4 
o-Nitrobenzoic  acid 
v.  Seidell,  p.  141, 
143 

326. 

B  =  C7H6N04 
?ra-Nitrobenzoic  acid 
v.  Seidell,  p.  141, 
L43 

327. 

B  =  C7H6N04 
p-Nitrobenzoic  acid 
v.  Seidell,  p.  141, 
144 

328.  (443) 

B  =  C7H6N603 
Trinitrophenyl- 
methylnitroamine 
(Tetryl) 


328. — ( Continued ) 


g  B  per 

°C 

100  g  A 

0 

0.320 

10 

0.425 

20 

0.563 

30 

0.76 

40 

1.12 

50 

1.72 

60 

2.64 

70 

4.23 

329.  B 

=  c7h6o2 

Benzoic  acid 

v.  Seidell, 

p.  134, 

135,  136 

331. 

(426) 

B  =  C7H603 

Salicylic  acid 

°C 

Wt.  %  A 

159.0 

0 

142.0 

10 

123.0 

20 

104.5 

30 

84.0 

40 

62.5 

50 

40.0 

60 

0.0 

70 

332. 

(426) 

B  =  C7H603 

m-Hydroxybenzoic 

acid 

201.3 

0 

184.0 

10 

166.0 

20 

148.0 

30 

129.5 

40 

106.0 

50 

68.0 

60 

333. 

(426) 

B  =  C7H603 

p-Hydroxybenzoic 

acid 

213.0 

0 

197.0 

10 

178.0 

20 

156.0 

30 

135.0 

40 

110.0 

50 

72.0 

60 

334. 

(436) 

B  =  C7H7NO 

Benzamide 

°C 

Mol  %  B 

72.3 

20.86 

50.4 

14.44 

32.6 

8.72 

10.4 

4.25 

0.0 

3.08 

335.  v.  p.  174 

B  = 

C7H9N 

p-Toluidine 

336.  B 

=  c8h6o4 

o-Phthalic  acid 

v.  Seidell,  p.  490 

337. 

B  =  C8H7BrClNO 
2-Bromo-4-chloro- 
acetanilide 
v.  Seidell,  p.  4 

338. 

B  =  CsH7BrClNO 

4-Bromo-2-chloro- 
acetanilide 
v.  Seidell,  p.  4 

339. 

B  =  C8H7Br2NO 

2,  4-Dibromo- 
acetanilide 
v.  Seidell,  p.  4 

340. 

B  =  C8H7C12N0 
2,  4-Dichloro- 
acetanilide 
v.  Seidell,  p.  4 

341. 

B  =  C8H8BrNO 
p-Bromoacetanilide 
v.  Seidell,  p.  4 

342. 

b  =  c8hsc:no 

p-Chloroaeetanilide 
v.  Seidell,  p.  4 

343. 

B  =  C8H802 
Phenylacetic  acid 
v.  Seidell,  p.  12 

344. 

B  =  C8H803 
cZZ-Mandelic  acid 
v.  Seidell,  p.  399 

345.  v.  p.  174 
B  =  C8H3NO 

Acetanilide 

346. 

B  =  C8H10N4O2 
Caffeine 

v.  Seidell,  p.  186 

347. 

B  ■  C9H10O2 
Hydrocinnamic  acid 
v.  Seidell,  p.  570 

348.  (436,  452) 


B  =  C10H8 
Naphthalene 


°C 

Mol 

%  B 

0 

0 

1 

8 

10 

0 

2 

45 

20 

0 

3 

4 

30 

0 

4 

6 

40 

0 

6 

5s 

50 

0 

10 

0 

60 

0 

17 

3 

70 

0 

39 

2 

348.1.  (475) 

B  =  C,oH8N 
a-  Naphthylamine 


348.1. — ( Continued ) 


°C 

Mol  %  A 

10.5 

80 

16.8 

70 

21.3 

60 

25  0 

50 

28.5 

40 

32.0 

30 

36.5 

20 

42.5 

10 

46.0 

5 

49.4 

0 

349. 

B  =  C10H]6BrO 
a-Bromocamphor 
v.  Seidell,  p.  225 

349.1.  (71.1) 

B  =  C,oH160 


Camphor 


g  B 

per 

°c 

100  g  A 

0.0 

104 

.0 

25.0 

181 

.0 

52.9 

311 

.0 

350. 

B  =  C10H16O4 
Camphoric  acid 
v.  Seidell,  p.  225 


351.  (475) 
B  =  C12HaN 
Carbazole 


20.0 

0.75 

30.0 

1.02 

40.0 

1.35 

50.0 

1.77 

60.0 

2.3 

70.0 

2.95 

352. 

(436) 

B  = 

C^HlO 

Acenaphthene 

°C 

Mol  %  B 

0.0 

0.57 

10.0 

0.84 

20.0 

1.18 

30.0 

1.69 

40.0 

2.51 

50.0 

3.90 

60.0 

6.43 

70.0 

11.7 

353. 

B  =  C12H10N2 
Azobenzene 
v.  Seidell,  p.  103 


354. 

B  =  C12H2402 
Laurie  acid 
v.  Seidell,  p.  349 


355.  (345) 
B  =  C1SH10 
Fluorene 


°C 

10.0 

20.0 


Mol  %  B 
0.^8 
0  50 
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355. — ( Continued ) 


°c 

Mol  %  B 

30.0 

0.63 

40.0 

0.85 

50.0 

1.17 

60.0 

1.75 

70.0 

2.7 

80.0 

4.6 

356.  v.  p.  174 
B  =  C14H802 
Anthraquinone 


357.  (475) 
B  =  C14H10 
Anthracene 


g  B  per 

°C 

100  g  A 

20.0 

0.077 

30.0 

0.138 

40.0 

0.225 

50.0 

0.33 

60.0 

0.463 

70.0 

0.675 

358.  (16  3,  475) 

B  = 

c14h10 

Phenanthrene 

20.0 

2.5 

30.0 

3.7 

40.0 

5.5 

50.0 

8.1 

60.0 

12.3 

358.1. 

(74.1) 

B  =  C 

X4Hjo02 

Benzil 

0.2 

1.82 

25.0 

4.89 

66.4 

89.6 

359. 

B  =  Ci4H2802 
Myristic  acid 
v.  Seidell,  p.  443 

360. 

B  =  Ci6H3202 
Palmitic  acid 
v.  Seidell,  p.  474 

361. 

B  =  C16H340 
Cetyl  alcohol 
v.  Seidell,  p.  244 

362.  (163) 

B  =  C16H35N02 
Ammonium 


palmitate 


°C 

A,  g/1 

A 

0 

0.5 

10 

0.7 

20 

1.4 

40 

4.5 

50 

11.0 

363. 

B  =  C18H30O2 
Stearic  acid 
v.  Seidell,  p.  677 


364.  (163) 

B  =  C18H37N02 
Ammonium  oleate 


°C 

A,  g/1 

A 

0 

31.0 

10 

59.0 

50 

100.0 

364.1 

(463) 

B  —  Ci8H3!iN02 
Ammonium 
stearate 


A 


0 

0.1 

10 

CO 

o 

20 

0.5 

30 

0.9 

40 

1.8 

50 

5.5 

v.  also  68,  114,  232, 
259,  261,  264,  292, 
1852 


c2h6o 

Methyl  ether 
365. 

B  =  C7H603 
Salicylic  acid 
v.  Seidell,  p.  591 

v.  also  19,  63,  172, 
240 


C3H3C1303 

Trichlorolactic  acid 
366.  (208) 

B  =  C7H802 
Dimethylpyrone 


°C 

Mol  %  A 

A 

113.8 

100 

110.6 

95 

106.6 

90 

100.0 

85 

88.5 

80 

70.0 

75 

A  +  AB 

34. 0E 

68.5 

AB 

40.3 

65 

47.8 

60 

52.6 

55 

54.  5 

60 

52.8 

45 

AB  +  B 

50. 0E 

41 

B 

77.1 

35 

95.2 

30 

108.1 

25 

116.7 

20 

122.6 

15 

126.5 

10 

132.1 

0 

c3h6io2 

/3-Iodopropionic 

acid 


367.  (208) 

B  =  C7H802 
Dimethylpyrone 


°C 

Mol  %  A 

A 

81.2 

100 

77.2 

95 

72.7 

90 

66.9 

85 

59.4 

80 

50.2 

75 

39.0 

70 

26.3 

65 

A  - 

-  B 

7.0E 

58 

B 

20.7 

55 

42.5 

50 

60.3 

45 

75.0 

40 

87.4 

35 

97.8 

30 

106.7 

25 

114.0 

20 

120.0 

15 

124.5 

10 

132.1 

0 

CaH60 

Acetone 
368.  (477) 

B  =  C4H404 
Fumaric  acid 

g  B  per 
°C  100  g  A 
29.7  1.72 


369.  (477) 
B  =  C4H404 
Maleic  acid 


29.7 

35.77 

370. 

(53) 

B  = 

C6H6C10 

o-Chlorophenol 

°C 

Wt.  %  A 

V 

-94.0 

100 

A  +  AB 

-97. IE 

87.5 

AB 

-83.7 

80 

-70.0 

70 

-59.3 

60 

-54.5 

55 

-50.1 

50 

-46.2 

45 

-42.8 

40 

-40.5 

35 

-39.8 

31 

-42.6 

25 

AB  +  B 

-47. 6E 

21.5 

370. — ( Continued ) 

375. — ( Continued ) 

°C 

Wt.  %  A 

°C 

Wt.  %  A 

I 

AB 

-18.0 

15 

-40.0 

50 

-  4.0 

10 

-33.3 

45 

+  3.5 

5 

AB  +  B 

8.0 

0 

-30. 0U 

41 

B 

371. 

(71) 

+  18.0 

35 

B  =  C6H6N03 

42  0 

30 

o-Nitrophenol 

58.0 

25 

44.0 

0 

73.0 

20 

39.0 

5 

85.5 

15 

34.4 

10 

96.0 

10 

26.1 

20 

105.6 

5 

18.0 

30 

115.0 

0 

+9.1 

40 

-0.4 

50 

376. 

(292) 

B  =  C6H602 

372. 

(71) 

Resorcinol 

B  =  C6H6N03 

A 

ra-Nitrophenol 

-95.0 

100 

95.2 

0 

A2B 

85.5 

5 

-58.5 

80 

75.5 

10 

-43.0 

70 

54.0 

20 

-32.0 

60 

29.0 

30 

-28.9 

55 

-28.  6 

61 

373. 

(71) 

—  33  2 

45 

B  =  C,H,NO, 

p-Nitr 

ophenol 

A20  1+ 

— 45.0E  41 

114.0 

0 

R 

103.0 

5 

+  12.0 

35 

89.5 

10 

41.5 

30 

61.0 

20 

59.5 

25 

26.0 

30 

75.0 

20 

374. 

(292) 

87.7 

15 

B  = 

CeHeO 

97.8 

10 

Phenol 

104.5 

5 

\ 

109.0 

0 

-95.0 

100 

377. 

(292) 

ab2 

B  =  C6H602 

-59.0 

80 

Hydroquinol 

-40.0 

70 

A 

-22.0 

60 

-95.0 

100 

-14.0 

55 

AB 

-  7.2 

50 

-  4.0 

90 

-  1.0 

45 

+22.0 

80 

+  4.5 

40 

42.0 

70 

9.5 

35 

52.5 

60 

13.1 

30 

64.0 

50 

15.0 

23.5 

137.0 

40 

14.2 

20 

148  ca. 

34.  5 

ab2 

+  B 

147.0 

30 

4.0E 

15.5 

B 

B 

145.0 

20 

20.0 

10 

158.5 

10 

32.0 

5 

169.0 

0 

41.0 

0 

378. 

(292) 

375. 

(292) 

B  =  C6H603 

B  —  C6H6O2 

Pyrogallol 

Catechol 

4 

4 

-95.0 

|  100 

-95.0 

100 

A3B 

AB 

-63.0 

90 

-64.0 

60 

-42.7 

80 

-50.0 

55 

-29.5 

70 

378. — ( Continued ) 

°C 

Wt.  %  A 

AjB 

-23.  9 

58 

-24.4 

55 

-27.5 

50 

A3B  +  B 

-34. 0E 

45 

B 

+  8.5 

40 

38.0 

35 

60.0 

30 

78.0 

25 

95.0 

20 

111.0 

15 

126.0 

10 

140.5 

5 

155.0 

0 

379.  (71-1,  344) 

B  =  C7Hc02 
Benzoic  acid 


121.4 

72.0 

54.5 

34.5 
6.5 


0 

40 

50 

60 

70 


379.1.  (316) 

B  =  C7H603 
Salicylic  acid 

g  B  per 
°C  100  g  A 
25.0  55.5 

380.  v.  p.  174 
B  =  C10H8 

Naphthalene 

381.  v.  p.  174 
B  =  C12H9N 


Carbazole 


381.1.  (71-1) 
B  =  Cu,H160 


Camphor 


g  B  per 

°C 

100  g  A 

0.0 

209.0 

25.0 

261.0 

45.0 

372.0 

3S2.  v.  p.  174 
B  =  C12H10 
Acenaphthene 

383.  v.  p.  174 
B  =  C13H1U 

Fluorene 

384.  v.  p.  174 
B  =  C14H802 

Anthraquinone 

385.  v.  p.  174 
B  =  Ci4H]o 
Anthracene 

386.  v.  p.  174 
B  =  Ci4Hig 

Phenanthrene 
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c3h6o2 

Propionic  acid 
387. 

B  =  C6H4N204 
m-Dinitrobenzene 
v.  Seidell,  p.  131 

388.  (452) 


B  —  CioHg 
Naphthalene 


°c 

Mol  %  B 

0.0 

6.0 

10.0 

8.4 

20.0 

11.5 

30.0 

15.8 

40.0 

22.2 

50.0 

31.6 

60.0 

46.3 

70.0 

67.2 

v.  also  65,  83,  110 


c3h7cio2 

Propionic  acid 
hydrochloride 
v.  84 

c3h7no2 

Urethane 

389.  v.  p.  174 
B  =  C3H80 

Propyl  alcohol 

390.  v.  p.  174 
B  =  C6H120 

n-Amyl  alcohol 

391.  (392) 

B  =  C6H4N204 

m-Dinitrobenzene 
°C  |  Mol  %  A 
A 

48.3  |  100 

A  +  B 

42 . 0E  |  88.5 

B 


52.0 

80 

61.0 

70 

67.5 

60 

71.0 

50 

73.6 

40 

77.5 

30 

81.5 

20 

85.8 

10 

90.0 

0 

392. 

(396) 

B  = 

c6h6 

A. 

48.3 

100 

42.5 

90 

38.7 

80 

35.7 

70 

33.1 

60 

30.6 

50 

28.1 

40 

25.3 

30 

22.0 

20 

16.0 

10 

392. — ( Continued ) 


°C 

I  Mol  %  A 

A  +  B 

4.2E 

3 

B 

5.5 

1  0 

393. 

(326) 

B  = 

CcHeO 

Phenol 

A 

48.0 

100 

42.0 

90 

34.7 

80 

24.7 

70 

+  12.0 

60 

-  5.3 

50 

A  +  B 

-25. 0E 

41.3 

B 

+  1.0 

30 

19.0 

20 

31.5 

10 

40.5 

0 

394.  (318,465) 

B  =  C7H7N02 

p-Nitro  toluene 

A 

48.3 

100 

42.6 

90 

38.6 

80 

35.1 

70 

A  - 

b  B 

33. 5E 

65 

] 

3 

35.6 

60 

38.7 

50 

41.2 

40 

43.5 

30 

45.3 

20 

48.0 

10 

51.3 

0 

395.  (318,393) 

B  =  C7H7N03 

p-Nitroanisole 

A 

48.3 

100 

43.8 

90 

39.7 

80 

36.5 

70 

A  -| 

-  B 

34. 2E 

63 

B 

38.0 

50 

40.8 

40 

43.6 

30 

46.5 

20 

49.6 

10 

52.6 

0 

396. 

(436) 

B  = 

c7h8 

Toluene 

47.0 

100 

41.7 

90 

38.1 

80 

35.3 

70 

32.9 

60 

396. — ( Continued ) 


°C 

Mol  %  A 

30.5 

50 

28.1 

40 

25.4 

30 

22.2 

20 

16.5 

10 

0 

1.77 

397.  v.  p.  174 

B  =  C8H9NO 

Acetanilide 

398. 

(318) 

B  =  C 

ioH7N02 

a-Nitronaphthalene 

°C 

1  Mol  %  A 

A 

48.3 

100 

43.3 

90 

A 

f  B 

38. 8E 

!  81 

B 

41.5 

70 

43.8 

60 

45.8 

50 

48.3 

40 

50.5 

30 

52.2 

20 

54.5 

10 

58.0 

0 

399. 

(393) 

B  =  C 

JiiHnN 

Diphenylamine 

A 

48.3 

100 

44.1 

90 

39.8 

80 

35.5 

70 

A  H 

r  B 

32. 2E 

61 

B 

36.3 

50 

39.6 

40 

42.4 

30 

45.4 

20 

48.9 

10 

53.2 

0 

400. 

(34) 

B  =  C 

13H10O3 

Salol 

A 

48.5 

100 

43.7 

90 

39.6 

80 

36.3 

70 

33.5 

60 

31.0 

50 

A  4 

-  B 

29. 0E 

43 

B 

33.6 

30 

36.8 

20 

39.7 

10 

42.0 

0 

v.  also  39 

85,  293, 

314 

c3hsn2o 

sym-  Di  methylurea 

401. 

(229) 

B  = 

CoHeO 

Phenol 

°C 

1  wt.  %  A 

A 

102.0 

100 

97.5 

95 

92.5 

90 

79.0 

80 

59.0 

70 

30.2 

60 

A  -j-  AB2 

-3.0E 

j  53 

ab2 

+  1.5 

50 

11.2 

40 

14.0 

31.  8 

ab2 

+  B 

5.0E 

18.5 

B 

27.0 

10 

35.2 

5 

40.6 

0 

c3h8n2o 

asym-  Dimethylurea 

402. 

(229) 

B  = 

Cr.HcO 

Phenol 

A 

178.0 

100 

173.8 

95 

169.2 

90 

159.0 

80 

145.7 

70 

127.4 

60 

99.0 

50 

58.5 

40 

A  +  AB 

25. 2U 

34 

AB 

14.5 

20 

AB  +  B 

9.0E 

17 

B 

26.0 

10 

34.8 

5 

40.6 

0 

c3h8o 

Propyl  alcohol 

403. 

(41 9) 

13  —  C6H4Br2 

p-Dibromobenzene 

°C 

Mol  %  B 

30 

4.5 

40 

6.7 

50 

10.0 

60 

17.2 

70 

38.5 

75 

61.0 

80 

82.3 

87 

100.0 

404. 

B  =  C6H4N204 
m-  Dinitrobenzene 


v.  Seidell,  p.  131, 
132 


405. 

(385) 

B  = 

CoH6 

°C 

Mol  %  A 

5.5 

0 

2.8 

10 

+  1.3 

20 

0.0 

30 

-  1.6 

40 

-  3.75 

50 

-  6.8 

60 

-12.8 

70 

-24.8 

80 

-47.0 

90 

-59.0 

92.5 

-78.0 

95 

406. 

B  =  C-H5N04 

o-Nitrobenzoic  acid 
v.  Seidell,  p.  143 

407. 

B  =  C7H5NO4 
m-Nitrobenzoic  acid 
v.  Seidell,  p.  143 

408. 

B  =  C7H5N04 
p-Nitrobenzoic  acid 
v.  Seidell,  p.  144 

409. 

B  =  C7H602 

Benzoic  acid 
v.  Seidell,  p.  135 

410. 

B  =  C7H 13O3 

Salicylic  acid 
v.  Seidell,  p.  591 

411. 

B  =  C8H604 
o-Phthalic  acid 
v.  Seidell,  p,  490 

412. 

B  =  C8H802 

Phenylacetic  acid 
v.  Seidell,  p.  12 

413. 

B  =  C8H803 
dZ-Mandelic  acid 
v.  Seidell,  p.  399 

414. 

B  =  C9H10O2 
Hydrocinnamic  acid 
v.  Seidell,  p.  570 
415.  (436,  452) 


B  = 

cI0H8 

Naphthalene 

°C 

Mol  %  B 

0.0 

2.05 

10.0 

2.6 

20.0 

3.7 

30.0 

5.1 

415. — ( Continued ) 


°C 

Mol 

%  B 

40.0 

7 

Is 

50.0 

10 

9 

60.0 

19 

0 

70.0 

45 

2 

416. 

B  =  CioHie04 
Camphoric  acid 
v.  Seidell,  p.  225 


417. 

(436) 

B  = 

c12h10 

Acenaphthene 

°C 

Mol  %  B 

0.0 

0.66 

10.0 

0.91 

20.0 

1.31 

30.0 

1.86 

40.0 

2. SO 

50.0 

4.40 

60.0 

7.4 

70.0 

13.5 

418. 

B  =  C12H10N2 
Azobenzene 
v.  Seidell,  p.  103 

419. 

B  =  C12H2402 
Laurie  acid 
v.  Seidell,  p.  349 

420. 

B  =  C14H28G2 
Myristic  acid 
v.  Seidell,  p.  443 

421. 

B  =  C16H.)202 
Palmitic  acid 
v.  Seidell,  p.  474 

v.  also  69,  265,  389 

CsHsO 

Isopropyl  alcohol 
v.  70 

C4H4O-1. 

Fumaric  acid 

422.  (477) 

B  =  C4IU0O 
Ethyl  ether 

g  A  per 
°C  100  g  B 
25.0  0.72 

423.  (477) 

B  =  C6H6 

25.0  I  0,003 

424.  (477) 

B  =  CSH10 
Xylene 

29.7  |  0.027 

v.  also  4,  40,  315,  368 

« — 
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C4H4O4 

Maleic  acid 


425. 

(477) 

B  =  C4H]0O 

Ethyl  ether 

g  A  per 

°C 

100  g  B 

25.0 

8.19 

426. 

(477) 

B  = 

c6h6 

25.0 

0.024 

427. 

C72) 

B  —  C8H803 

Z-Mandelic  acid 

°C 

Wt.  %  A 

A 

137.2 

100 

133.4 

90.6 

131.4 

81 

130.0 

70 

128.0 

59.4 

122.2 

49.9 

115.7 

40.7 

A  +  B 

112. 5E 

37.0 

] 

B 

115.3 

23.8 

119.3 

19.7 

125.7 

10.3 

132.9 

0 

428. 

(477) 

B  = 

CgHio 

Xylene 

g  A  per 

°C 

100  g  B 

29.7 

0 . 0085 

u.  also  5,  41,  316,  369 

C4H4S 

Thiophene 

429. 

(4S8) 

B  = 

c6h6 

°C 

Mol  %  A 

Mix. 

-37.1 

100 

-34.3 

90 

-31.5 

SO 

-28.2 

70 

-24.3 

60 

-19.4 

50 

-14.0 

40 

-  8.5 

30 

-  3.5 

20 

+  1.2 

10 

5.4 

0 

430. 

(447) 

B  = 

C13H16 

Triphenylmethane 

AB 


25.7 

89.2 

33.5 

86.5 

44.0 

78.9 

47.6 

75.6 

53.5 

67.1 

57.4 

55.3 

430. — ( Continued ) 
°C  |  Mol  %  A 
AB  +  B 
57. 6U  |  49.0 

B 


62.7 

44.0 

67.0 

39.2 

67.2 

38.7 

74.2 

29.5 

79.0 

23.7 

87.2 

10.1 

92.0 

0 

C4H5Br04 

Z-Bromosuccinic 


acid 

432.  (72) 

B  =  C4H6C104 
cZ-Chlorosuccinic 


acid 


°C 

Wt.  %  A 

A 

175.7 

100 

168.9 

89.5 

163.7 

79.1 

160.8 

70.0 

157 . 2 

59.9 

A  +  AB  (?) 

157. 0E 

55.0 

AB(?) 

157.3 

50.0 

AB(?)  +  B 

157. 0E 

45.0 

B 

161.6 

30.2 

164.5 

20.7 

171.5 

10.2 

176.5 

0.0 

433.  (72) 


B  =  C4H5C104 

cZZ-Chlorosuccinic 

acid 

A 


175.7 

100 

172.6 

89.7 

169.3 

80.9 

165.9 

69.5 

165.8 

60.0 

163.1 

49.5 

159.5 

39.8 

155.7 

29.3 

154.1 

20.0 

153.7 

15.0 

(Min.) 

153.9 

9.7 

156.0 

0.0 

C4H5CIO0 

a-Chlorocrotonic 

acid 


434.  (208) 

B  =  CjHsOj 
Dimethylpyrone 
°C  |  Mol  %  A 
A 

99.0  I  100 
96.5  I  95 


434. — ( Continued ) 


°C 

A 

Mol  %  A 

L 

93.2 

90 

88.3 

85 

81.3 

80 

72.6 

75 

62.0 

70 

48.4 

65 

A  4 

-  AB 

39. 0E 

62 

A 

.B 

44.7 

55 

45.8 

50 

AB  +  B 

45. 8E 

49 

B 

64.4 

45 

81.5 

40 

93.9 

35 

103.0 

30 

110.3 

25 

116.8 

20 

122.0 

15 

125.9 

10 

132.1 

0 

C4H6C104 

cZ-Chlorosuccinic 

acid 

435. 

(72) 

B  =  C4H5CICL 

Z-Chlorosuccinic  acid 

4 

176.0 

100 

172.7 

95 

169.5 

90 

163.0 

80 

156.5 

70 

A  H 

AB 

152. 5E 

64 

7 

iB 

166.0 

50 

154.0 

40 

AB  +  B 

152. 5E 

36 

B 

156.5 

30 

163.0 

20 

169.5 

10 

172.7 

5 

176.0 

0 

v.  also  432 

C4HsC13Oo 

Trichlorobutyric 

acid 


436.  (208) 

B  =  C7H8O2 
Dimethylpyrone 
A 


57.9 

55.0 

50.4 

42.5 


100 

95 

90 

85 


A  -f"  A2B 
21. 0E  I  78 


436.— (C 

ontinued ) 

°C 

Mol  %  A 

A2B 

27.2 

75 

32.6 

70 

33.8 

66 

A2B  -f"  AB 

32. 5E 

64 

AB 

44.7 

60 

52.8 

55 

56.2 

50 

AB  +  B 

52. 5E 

44.5 

B 

74.7 

40 

92.0 

35 

104.8 

30 

113.0 

25 

119.1 

20 

123.8 

15 

127.2 

10 

132.1 

0 

c4h5n 

Crotononitrile 

436.1 

(291) 

B  = 

C6H;N 

Aniline 

°C 

Wt.  %  A 

-72.1 

100 

-74.8 

90 

-78.2 

80 

-82.0 

70 

-84. 5E 

63 

-78.5 

60 

-60.1 

50 

-46.1 

40 

-34.1 

30 

-23.7 

20 

-14.7 

10 

-  6.2 

0 

c4h5n 

Pyrrole 
437.  (147) 

B  =  C19H16 
Triphenylmethane 
AB 


24 

6 

91 

9 

29 

0 

89 

6 

31 

5 

87 

9 

AB 

+  B 

33U 

ca.  87 

B 

36 

8 

84 

2 

42 

7 

79 

1 

46 

9 

74 

1 

53 

2 

67 

2 

60 

0 

58 

2 

60 

8 

57 

7 

63 

9 

52 

6 

65 

6 

49 

1 

68 

5 

44 

4 

71 

1 

40 

2 

80 

1 

25 

2 

86 

2 

13 

9 

437. — (C  ontinued) 


°C 

Wt.  %  A 

B 

89.2 

8.2 

(92.0 

0) 

c4h5n 


Yinylacetonitrile 
438.1.  (291) 

B  =  C6H7N 
Aniline 


-86.5 

100 

-89.2 

90 

-92.7 

80 

-94.6 

74.5 

-86.5 

70 

-71.0 

60 

-57.8 

50 

-45.7 

40 

-34.1 

30 

-23.7 

20 

-14.7 

10 

-  6.2 

0 

c4h5no2 

Succinimide 

439.  (233) 

B  =  CeHaNaO, 
Picric  acid 
123.0  |  100 

A  +  B 

79. 0E  |  33.5 

B 

121.0  |  0 

440.  (233) 

B  =  C6H4N206 
2,  4-Dinitrophenol 
A 

123.0  |  100 

A  +  B 

85. 0E  |  31.0 

B 

111.0  I  0 

441.  (233) 

B  =  C6H6N03 
o-Nitrophenol 
A 

123  I  100 
A  +  B 

42 . 5E  |  6.0 

B 

44.5  I  0 

442.  (233) 

B  =  C6H5N03 
m-Nitrophenol 
A 

123.0  |  100 

A  +  B 

35. 0E  |  37.0 

B 

95.0  1  0 

443.  (233) 

B  =  C6H5N03 
p-Nitrophenol 
A 

123.0  |  100 


443. — ( Continued ) 


°c  !  Wt.  %  A 
A  +  AB 

61. 0U  |  45  0 

AB  +  B 
58.5E  I  33.0 

B 

114.5  |  0 

444. 

(233) 

B  = 

c6h6o 

Phenol 

A 

123.0 

I  100 

A  -\-  A2B 

59. 0U 

1  50.0 

A2B  -|-  B 

27. 0E 

j  14.0 

B 

41.5 

1  0 

445. 

(233) 

B  = 

CgHeC^ 

Catechol 

A 

123.0 

|  100 

A  +  AB 

77. 0E 

1  63.0 

AB 

84.2 

|  47.3 

AB  +  B 

73. 0E 

|  32.0 

B 

104.0 

1  0 

446. 

(233) 

B  = 

c6h6o2 

Resorcinol 

A 

123.0 

I  100 

A  +  AB 

95. 8E 

I  79.0 

AB 

122.0 

47.  3 

AB  +  B 

98. 0E 

I  18.0 

B 

115.0 

1  0 

447. 

(233) 

B  = 

c6h6o2 

Hydroquinol 

A 

123.0 

1  100 

A  +  AB 

107. 0E 

1  77.0 

AB 

139.0 

1  47.3 

AB  +  B 

135. 0E 

|  36 

B 

169.0 

1  0 

448.  (2  3 3) 

B  = 

C6H6O3 

Pyrogallol 

A 

123.0 

|  100 

A  +  AB 
95 . 0E  |  74.0 
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C4H,NOo.— 

( Continued ) 
448 . — ( Continued ) 
°C  |  Wt.  %  A 
AB 

128. 0  I  44. 0 

AB  +  B 

104. OE  |  13.0 

B 

130.0  1  0 

449.  (233) 

B  =  C10H8O 
a-Naphthol 

A 

123.0  I  100 
A  +  B 

57 .  OE  |  29.0 

B 

95.0  1  0 

450.  (233) 

B  =  C10HsO 
/3-Naphthol 

A 

123.0  I  100 
A  +  AB 
85. 5E  |  53.0 

AB 

87. 5  |  40. 7 

AB  +  B 
72 . 5E  |  35.0 

B 

121.0  |  0 

451.  (233) 

B  =  Ci0H8O2 

1,  4-Dihydroxy- 
naphthalene 
A 

123.0  |  100 

A  +  A,B 
114. 0E  |  86.0 

A2B 

133.  5  |  55. 3 

a2b  t  b 

126 . 0E  |  43.0 

B 

183.0  |  0 

452.  (233) 

B  =  Ci„H802 

1,  6-Dihydroxy- 
naphthalene 

A 

123.0  I  100 
A  +  AB 
87. 5E  |  80.0 

AB 

127. 0  |  34.  3 

AB  +  B 

107. OE  |  19.0 

B 

134.0  I  0 

453.  (233) 

B  =  Ci0H8O2 

2,  3-Dihydroxy- 
naphthalene 


453. — ( Continued ) 

457. — ( Continued ) 

°C 

I  Wt.  %  A 

°C 

Mol  %  A 

4 

A 

123.0 

1  100 

63.0 

90 

A  +  AB 

58.2 

85 

108. 5E 

|  86.0 

51.7 

80 

AB 

A  +  AB 

149.  6 

34.3 

37. 0E 

73 

AB  +  B 

AB 

140. 0E 

24.0 

41.7 

75 

B 

40.8 

70 

162.0 

0 

46.0 

65 

AB  4-  B 

454. 

(233) 

50. 5U 

58 

-D  —  Cio-H-8^2 

2,  6-Dihydroxy- 

60  9 

55 

naphthalene 

75.3 

50 

86.8 

45 

123.0 

100 

95.9 

40 

A  +  A2B 

103.6 

35 

116. 5E 

94.0 

110.1 

30 

A2I1S  +  13 

115.5 

25 

140U  |  60 

119.8 

20 

13 

123.8 

15 

216 

0 

127.0 

10 

v.  also  317 

132.1 

0 

c4h5ns 

w.  also  118,  176,  190 

Allyl  isothiocyanate 

C4H0O3 

455. 

(284) 

Acetic  anhydride 

B  = 

c6h7n 

458. 

(255) 

Aniline 

B  =  C7H7NO 

°C 

Mol  %  B 

Benzamide 

AB 

126.5 

0 

34.5 

10 

115.5 

10 

58.5 

20 

108.0 

20 

71.5 

30 

102.0 

30 

82.5 

40 

97.0 

40 

98.  5 

50 

90.0 

50 

78.0 

60 

84.0 

60 

58.0 

70 

74.0 

70 

+46.5 

80 

55.0 

80 

AB  +  B 

24.0 

90 

-20. 0E 

90 

v.  also  266,  294 

-13.0 

3 

95 

C4H6O4 

-  6.2 

100 

Succinic  acid 

458.1. 

(274.1) 

C  4H6O2 

B  =  C6H3N307 

a-Crotonic  acid 

Picric  acid 

456. 

(342) 

°C 

Wt.  %  A 

B  =  C4H602 

A 

/S-Crotonic  acid 

183.0 

100 

°C 

Mol  %  A 

A  +  B 

A 

121. 0E  | 

ca.  0 

+71.96 

100 

B 

A  +  B 

121.5 

0 

-  0.5E 

26.5 

458.2. 

(274.1) 

B 

B  =  Cr,H4N205 

+  14.96 

0 

2,  +Dinitrophenol 

457. 

(208) 

A 

L 

B  =  C7H802 

183.0  j 

100 

Dimethylpyrone 

A  +  B 

A 

111 . 0E  | 

1 

71 

100 

B 

67.1 

95 

112.0 

0 

458.3.  (274.1) 

B  =  Cf,H6N03 
ra-Nitrophenol 

°C  |  Wt.  %  A 
A 

183.0  i  100 
A  +  B 

91. 5E  |  4.0 

B 

95.0  |  0 

458.4.  (274.1) 

B  =  CgH5N03 
p-Nitrophenol 

A 

183.0  |  100 

A  +  B 

107. 0E  |  4.5 

B 

114.5  |  0 

458.5.  (274.1) 

B  =  CeHoO 

Phenol 

A 

183.0  |  100 

A  +  B 

36. 0E  |  1.5 

B 

41.0  [  0 

458.6.  (274.1) 

B  =  C6H602 

Catechol 

A 

183.0  |  100 

A  +  B 

94. 0E  |  13.5 

B 

104.0  |  0 

458.7.  (274.1) 

B  =  CcH602 

Resorcinol 

A 

183  |  100 

A  +  B 

100. 0E  |  12.5 

B 

115.0  |  0 

458.8.  (274.1) 

B  =  C6H602 
Hydroquinol 

A 

183  |  100 

A  +  B 

128. 0E  |  41.0 

B 

169.5  1  0 

458.81.  (274.1) 

B  =  CcHcOs 
Pyrogallol 
A 

183.0  |  100 

A  +  B 

110. 0E  |  11.0 

B 

130.0  |  0 


458.9.  (274.1) 

B  =  C10H8O 
a-  Naphthol 
°C  I  Wt.  %  A 
A 

183.0  |  100 

A  +  B 

90. 5E  |  2.0 

B 

96.0  |  0 

458.91.  (274.1) 

B  =  C10H8O 
/3-Naphthol 
A 

183.0  |  100 

A  +  B 

117. 0E  |  2.5 

B 

121.5  I  0 

C4H0O4 

Dimethyl  oxalate 
459.  (2  7  4.1) 

B  =  C6H3N307 
Picric  acid 

A 

54.0  |  100 

A  +  B 

38. 0E  |  56 

B 

121.5  |  0 

459.1.  (274.1) 

B  =  C6H4N206 

2,  4-Dinitrophenol 
A 

54.0  |  100 

A  +  B 

43. 0E  |  72 

B 

112.5  |  0 

459.2  (274.1) 

B  =  CcH6N03 
o-Nitrophenol 

A 

54.0  |  100 

A  +  B 

26. 0E  |  37 

B 

44,5  |  0 

459.3.  (274.1) 

B  =  C6H„N03 
wi-Nitrophenol 

A 

54.0  |  100 

A  +  B 

24 . 0E  |  54 

B 

95.0  |  0 

459.4.  (274.1) 

B  =  C6H6N03 
p-Nitrophenol 

A 

54.0  |  100 

A  +  B 

32. 0E  59.0 


459.4.— 

°C 

114.5 

-( Continued ) 

|  Wt.  %  A 

B 

0 

459.5 

(274.1) 

B  = 

c6h0o 

Phenol 

A 

54.0 

I  100 

A  AB4 

28. 0E 

64 

ab4 

47.  5 

|  23.8 

AB 

4  +  B 

32. 0E 

1  8 

B 

41.5 

0 

459.6. 

.  (274.1) 

B  = 

c6h6o2 

Catechol 

A 

54.0 

100 

A  +  B 

30. 0E 

61 

B 

103.5 

1  0 

459.7. 

(274.1) 

B  = 

CcHeC^ 

Resorcinol 

A 

54.0 

100 

A  +  B 

28. 0E 

57 

B 

115.0 

1  0 

459.71 

.  (274.1) 

B  = 

Cell  6O2 

Hydroquinol 

A 

54.0 

100 

A  +  A4B 

49. 5E 

96.5 

A4B 

94.0 

81. 1 

A4B  -J-  B 

91. 0E 

|  75.5 

B 

169.0 

1  0 

459.8. 

(274.1) 

B  = 

CeHeOs 

Pyrogallol 

A 

54.0 

100 

A  +  B 

35. 0E 

67 

B 

130.5 

0 

459.81 

(274.1) 

B  = 

C+RN 

p-Toluidine 

A 

54.0 

100 

A  +  B 

20. 0E 

I  41.5 
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459.81.— {ConV  d) 
°C  |  Wt.  %  A 
B 

44.0  I  Q 

459.9.  (274.1) 

B  =  C10H8O 
ar-Naphthol 
A 

54.0  |  100 

A  +  B 

26. 0E  |  59 

B 

95.0  |  0 

459.91.  (274.1) 

B  =  C10H3O 
/3-Naphthol 
A 

54.0  |  100 

A  +  B 

39 . OE  j  69 

B 

121.0  |  0 

v.  also  119,  191,  267 


C^HeOg 

d-Tartaric  acid 
460.  (72) 

B  =  C4H606 
/-Tartaric  acid 
°C  |  Mol  %  A 
A 

167.0  |  100 

A  +  AB 


165E 


97 


AB 

171.8  90 

181.3  80 

190.1  70 

197.9  60 

203. 8  50 

197.9  40 

190.1  30 

181.3  20 

171.8  10 

AB+B 
165. 0E  |  3 

B 

167.0  I  0 


461. 

B  =  C4H10O 
Ethyl  ether 
v.  Seidell,  p.  711 

CjH-NO, 

d-Aminosuccinic 

acid 

462.  (72) 

B  =  C4H7NO4 
Z-Aminosuccinic 
acid 
A 

149.0  |  100 

147.3  ;  95 

A  +  AB 
145. 5E  j  90 


FREEZING  POINT— SOLUBILITY:  A  =  C4H5  TO  C4H10 


462. — ( Continued ) 
°C  |  Mol  %  A 
AB 


146.3 

80 

147.1 

70 

147.7 

60 

148.  1 

50 

147.7 

40 

147.1 

30 

146.3 

20 

AB+B 

145. 5E 

10 

B 

147.3 

5 

149.0 

0 

c4h8ci2s 

!,  |S-Dichlorodiethyl 

sulfide 

463. 

(79) 

B  =  C6H12CI2 

Dichlorohexane 

°C 

Wt.  %  A 

13.9 

100 

10.5 

90 

7.2 

80 

3.8 

70 

0.5 

60 

464. 

(79) 

B  =  C6H12C12S 

Dichloro  dipropyl 

sulfide 

13.9 

100 

10.5 

90 

7.2 

80 

3.8 

70 

0.5 

60 

v.  also  6 


C  4Hs02 

Butyric  acid 
465. 

B  =  C6H4N204 

to- Dinitrobenzene 
v.  Seidell,  p.  131 

465.1.  (452) 


B  —  CioHs 
Naphthalene 


°C 

Mol  %  B 

0.0 

7.1 

10.0 

9.4 

20.0 

12.6 

30.0 

17.2 

40.0 

23.7 

50.0 

33.3 

60.0 

47.5 

70.0 

68.1 

465.2. — ( Continued ) 


°C 

Mol  %  B 

20.0 

11.5 

30.0 

16.0 

c4h8o2 

Ethyl  acetate 

466. 

(341.5) 

B  =  C6H4N204 

m-Dinitrobenzene 

0 

10.25 

10 

13.0 

25 

18.95 

35 

24 . 62 

467. 

(482) 

B  = 

c6h7n 

Aniline 

°C 

Mol  %  A 

1 

V 

-83.6 

100 

-86.8 

94.8 

-92.7 

85.6 

AB 

-93.7 

78.5 

-59.0 

53.4 

-47.0 

47.7 

A2B3 

-45.4 

44.1 

-40.5 

42.0 

-39.9 

39.7 

ab3 

-37.9 

33.8 

-30.4 

30.7 

-27.6 

29.2 

-27.0 

I 

26.8 

3 

-23.7 

22.2 

-14.9 

11.1 

-  6.9 

0 

467.1. 

(316) 

B  =  C7Hc03 

Salicylic  acid 

g  B  per 

°C 

100  g  A 

25.0 

38.0 

468.  v. 

p.  174 

B  = 

CioHs 

Naphthalene 

468.1. 

(71.1) 

B  =  C 

ioH140 

Thymol 

g  B  per 

°C 

100  g  A 

1.0 

219.0 

25.0 

412.0 

v.  also  66 

C4H8O2 

Isobutyric  acid 
465.2.  (452) 

B  =  CioHs 
Naphthalene 
0.0  6.3 

10.0  8.7 


469.  v.  p.  174 
B  =  CI4H10 
Anthracene 

470.  v.  p.  174 
B  —  C14H10 

Phenanthrene 

v.  also  120,  268 


c4h9no2 


Methylurethane 
470.05  (413) 


13  —  C10H20O 

Menthol 

°C 

[Mol  %  A 

V 

54.0 

100 

51.25 

94.22 

50.2 

90.98 

49.15 

85.38 

48.4 

80.37 

47.7 

73.97 

46.6 

65.91 

45.2 

57.49 

42.9 

45 . 40 

40.15 

36.96 

35.15 

25.39 

A- 

f  B 

32.15E 

20.0 

B 

35.95 

13.40 

36.75 

9.80 

40.15 

3.30 

42.0 

0.0 

C4H10O 

Butyl  alcohol 

470.1. 

(475) 

B  = 

c10h8 

Naphthalene 

°C 

Mol  %  B 

0.0 

2.75 

10.0 

3.8 

20.0 

5.2 

30.0 

7.4 

40.0 

11.5 

50.0 

18.7 

60.0 

34.0 

70.0 

69.0 

470.2. 

(475) 

B  =  C10H3N 

/3-Naphthylamine 

°C 

Mol  %  A 

28.0 

97.5 

46.5 

95 

62.5 

90 

75.5 

80 

81.5 

70 

85.6 

60 

89.0 

50 

93.5 

40 

110.6 

0 

471. 

(345) 

B  = 

:.2H10 

Acenaphthene 

°C 

Mol  %  B 

0.0 

0.77 

10.0 

1.11 

20.0 

1.61 

30.0 

2.40 

40.0 

3.63 

50.0 

5.62 

60.0 

9.0 

70.0 

16.2 

80.0 

32.0 

c4h10o 

Isobutyl  alcohol 
472.  (4*9) 

B  =  C6H4Br2 
p-Dibromobenzene 


°C 

Mol  %  B 

30 

5.3 

40 

7.7 

50 

11.5 

60 

19.4 

70 

43.0 

75 

63.0 

80 

84.4 

87 

100.0 

473. 

B  =  C12H24O2 
Laurie  acid 
v.  Seidell,  p.  349 

474. 

B  =  C14H28O2 
Myristic  acid 
v.  Seidell,  p.  443 

475. 

B  =  C16H32O2 
Palmitic  acid 
v.  Seidell,  p.  474 

v.  also  71 

c4h10o 

Trimethyl  carbinol 

476.  (251) 

B  =  C6H4N205 
2,  4-Dinitrophenol 
°C  |  Wt.  %  A 
A 

24.0  |  100 

A  +  AB 
20.0  |  97 

AB 

89. 0  |  29. 0 

AB+B 

85. 0E  |  17.0 

B 

111.0  |  0 

477.  (251) 

B  =  C6H6N03 
o-Nitrophenol 
A 

24.0  |  100 

A  +  A2B 
11. 0E  |  90 

A2B 

36.0  |  51.6 

A2B  +  B 
31. 0E  |  42.0 

B 

45.0  I  0 

478.  (251) 

B  =  C6H6N03 
w-Nitrophenol 

A 

24.0  |  100 

A  -(-  A2B 
1.0E  I  80 


478. — ( Continued ) 

°C 

1  Wt.  %  A 

A2B 

34.6 

1  51.6 

A2B  -f-  B 

28. 0E 

|  43.0 

B 

95.0 

1  0 

479. 

(251) 

B  =  CeHsNO, 

p-Nitrophenol 

A 

24.0 

|  100 

A  +  A2B 

7.0 

82.0 

A2B 

37.  6 

61.6 

A2B  B 

28.0 

|  40 

B 

114.0 

0 

480.  (375,  377) 

B  = 

C6H60 

Phenol 

J 

24.95 

100.00 

19.7 

94.51 

15.86 

91.04 

11.25 

87.38 

A  +  A2B 

8.14E 

84.5 

A,B 

13.66 

79.72 

18.85 

73.72 

20.6 

70.78 

22.6 

65.83 

23.11 

61.89 

38.  9 

61.  1 

22.54 

57.22 

21.6 

53.89 

18.17 

48.51 

15.41 

45.82 

13.1 

43.71 

7.54 

39.44 

A2B  “j-  ABj 

4.48E 

37.86 

ab2 

15.56 

30.0 

15.75 

27.27 

15.12 

24.56 

14.04 

22.15 

ab2 

+  B 

8.5E 

20.5 

B 

12.24 

19.22 

40.87 

0 

481. 

(270) 

B  =  Cf,H602 

Catechol 

A 

23.0 

100 

A  +  A2B 

9.5E 

85.5 

A,B 

29.  0 

57.3 
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C4H10O. — 

(Continued) 
481. — ( Continued ) 


°c 

I  Wt.  %  A 

A2B  -f-  AB2 

24.5 

|  50.0 

ab2 

69.7 

I  26.2 

AB2  T  B 
69. OE  |  23.0 
B 

103.0  1  0 

482.  (270) 

B  =  C6H602 
Resorcinol 
A 

22.0  |  100 
A  T  A2B 


9.0E  | 

89.0 

a2b 

47.3 

67.3 

A2B  -f-  AB 

43. 5E  | 

47.5 

AB 

46.8  | 

40.  2 

AB  +  B 
45. 5E  |  39.0 

B 

109.0  I  0 

483.  (270) 

B  =  C6H602 
Hydroquinol 
A 

23.0  |  100 

A  +  AxBy 
22 . 0E  |  97.0 

? 

72.0-167.0  78.2-28.4 
B 

171.0  I  0 


484.  (270) 

B  =  C6H603 

Pyrogallol 

A 

23.0  |  100 

A  +  A2B 
16. 0E  |  94.5 

A2B 

66.2  |  64 

A2B  +  B 
54. 2E  |  49.5 

B 

126.0  1  0 

485.  (270) 

B  =  C6H8N2 

o-Phenylenediamine 

A 

23.0  |  100 

A  +  B 

21. 0E  |  97.0 

B 

101.1  |  0.0 


486.  (2  70) 

B  =  C„H8N2 
TO-Phenylenediamine 
°C  |  Wt.  %  A 
A 

23.0  |  100 

A  +  B 

21.3  |  93.5 

B 

60.5  I  0 


487.  (375) 

B  =  C7H,Br 
p-Bromotoluene 
A 

23.52  |  100 

A  +  B 

8.76E  |  61.15 

B 

26.74  |  0 


488.  (270) 

B  =  C7H9N 
p-Toluidine 
A 

23.1  |  100 

A  +  B 

5. IE  |  69.5 

B 

43.5  I  0 


489.  (377) 
B  =  CgHio 
p- Xylene 
A 


18.79 

100.00 

9.88 

87.94 

+4.21 

77.77 

-0.61 

67.99 

A  +  B 

- 1 . 80E 

64.46 

B 

-0.97 

60.00 

+  1.74 

51.65 

4.33 

40.99 

6.27 

32.63 

8.76 

19.42 

10.71 

8.64 

13.18 

0.00 

490.  (2  51) 

B  =  CjoHg 

Naphthalene 

A 

24.2  |  100 

A  +  B 

19. OE  |  95.0 

B 

80.3  |  0 

491.  (270) 

B  ■ —  CioHgO 
a-Naphthol 

A 

+23.0  |  100 

A  +  A2B 
-11. 5E  |  62.5 


491 . — ( Continued ) 

495. 

(575) 

501. 

(443) 

°C  i  Wt.  %  A 

B  =  C 

hoHuO 

B  =  C7H6N608 

a2b 

Thymol 

Trinitro  phenyl- 

+  1.0  I  60.6 

°C 

Wt.  %  A 

methylnitroamine 

A2B  +  B 

1 

V 

(Tetryl) 

-  3.0E  1  44.0 

24.97 

100.00 

°C 

g  B  per 

B 

17.87 

89.58 

100  g  A 

+92.5  |  0 

+  6.74 

79.74 

0 

0.188 

-12.82 

69.9 

10 

0.330 

492.  (270) 

No  solid  phase 

20 

0.418 

B  =  CioH80 

B 

30 

0.493 

/3-Naphthol 
A 


23.0 


100.0 


A  +  A2B 


4.0E 


78.0 


A2B 


24.0 


60.6 


A2B  +  B 


23.  OE 


B 


122.0 


52.0 


0.0 


493.  (270) 

B  =  C10H9N 
a-Naphthylamine 
A 

23.0  |  100.0 

A  AeB 
15. OE  I  85.0 
A6B 

16.0  |  76. 6 

A6B  +  A2B 
14 .  OE  I  63.0 

A2B 

24. 1  |  60. 8 

A2B  +  AB2 
21. OE  |  45.0 

ab2 

29. 6  |  23. 1 

AB2  +  B 
28. 5E  |  9.0 

B 

48.1  I  0.0 


494.  (270) 

B  =  C10H9N 
/3-Naphthylamine 
A 

23.0  |  100 

A  +  A2B 
18. OE  |  96 

A2B  +  ABa 
70.  OU  j  71 

A2B  +  AB2 
75.5mU  |  55 

A2B 

92.  0  | ca.  60.  0 

a2b  +  ab2 

90. OE  |  47.0 

AB2 

96.6  |  23.1 

AB2  +  B 
95 . 5E  ca.  |  22.0 

B 

109.0  I  0 


-  3.72 

27.87 

+  18.84 

20.02 

37.71 

9.46 

49.12 

0.00 

c4h10o 

Ethyl  ether 

496.  v.  p.  174 

B  =  C6H4Br2 

p-Dibromobenzene 

497. 

(71) 

B  =  C6H5N03 

o-Nitrophenol 

°C 

Wt.  %  A 

44.0 

0 

40.6 

5 

37.5 

10 

31.7 

20 

27.1 

30 

23.0 

40 

18.6 

50 

12.7 

60 

4.0 

70 

498. 

(71) 

B  =  C6H5N03 

ra-Nitrophenol 

95.2 

0 

89.0 

5 

83.0 

10 

70.0 

20 

53.5 

30 

+27.5 

40 

-  7.0 

50 

499. 

(71) 

B  =  C6H3N03 

p-Nitrophenol 

114.0 

0 

106.3 

5 

101.0 

10 

89.2 

20 

67.5 

30 

38.3 

40 

500. 

(385) 

B  = 

c6h6 

°C 

Mol  %  A 

+  5.5 

0 

-  1.3 

10 

-  8.2 

20 

-15.8 

30 

-24.5 

40 

-34.3 

50 

-45.5 

60 

-58.5 

70 

-74.0 

80 

501.1.  (7i-i) 
B  =  C7Hr,02 
Benzoic  acid 


0.0 

23.3 

25.0 

40.8 

502. 

B  =  C8H10N4O2 
Caffeine 

v.  Seidell,  p.  186 

503.  v.  p.  174 
B  =  CicHs 

Naphthalene 

504.  v.  p.  174 
B  =  C14Hs02 

Anthraquinone 

505.  v.  p.  174 
B  =  C14H:„ 

Phenanthrene 


v.  also  20,  42,  260, 
269,  291,  422,  425, 
461 


c4h„n 

Diethylamine 
506.  (385) 

B  =  C6H6 
°C  I  Wt.  %  A 
A 


-49.3 

100.00 

-50.0 

93.90 

-52.4 

82.10 

A  - 

b  B 

-54. 5E 

76.41 

B 

-50.3 

70.84 

-41.51 

60.06 

-32.0 

49.74 

-24.2 

39.85 

-16.01 

30.36 

-  8.91 

21.25 

-  3.44 

12.54 

+  5.44 

0.00 

C5BrCl50 

Pentachloromono- 
bromo-a-keto-y-R- 
pentene 
507.  (287) 

B  =  CsCleO 
Hexachloro-a-keto- 
•y-R-pentene 
°C  I  Mol  %  A 
A 

97.91  I  100 


507. — ( Continued ) 

°C 

|  Mol  %  A 

Mix. 

(?) 

1  (?) 

B 

87.5 

1  0 

C5H5N 

Pyridine 

508 

(53) 

B  =  C6H6C10 

o-Chlorophenol 

A 

-40.7 

100 

-44.5 

95 

-49.0 

90 

-59.5 

80 

A  +  AB 

—  63 . 0E  76.9 

AB 

-45.0 

70 

-28.0 

60 

-21.  6 

60 

-28.0 

40 

AB  - 

1-  B 

-36. 9E 

33.9 

B 

-30.0 

30 

-14.0 

20 

-  7.0 

15 

-  0.5 

10 

+  4.3 

5 

8.0 

0 

509.  v 

p.  174 

B  = 

c6h6 

510.  (53,151) 

B  =  CeHcO 

Phenol 

°C 

Mol  %  A 

A 

-39.0 

100 

-42.7 

95 

-47.0 

90 

A  +  AB 

-57. 0E 

82 

AB 

-28.0 

70 

-14.7 

60 

-9.6 

60 

AB  H 

r  AB2 

-11. 0E 

46.4 

ab2 

0.0 

40 

3.6 

33.  3 

+  3.0 

30 

AB2  B 

-  2.0E 

23 

B 

+  7.0 

20 

19.5 

15 

29.5 

10 

36.5 

5 

40.5 

0 
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511. 

(9) 

514. — ( Continued ) 

B  =  C7H602 

°C 

Mol  %  A 

Benzoic  acid 

AB 

°C  | 

Mol  %  A 

-  2.5 

60 

A 

+  1.5 

60 

-38.0  | 

100 

AB  +  AB2 

A  +  AB 

-  1.5E 

45 

— 42.2E 

95 

ab2 

AB 

+  4.0 

33 

+43.7  j 

50 

ab2 

+  B 

AB  +  B 

-  1.5E 

22 

42. 8E 

45.6 

I 

3 

B 

+  13.5 

15 

(121.5 

0) 

22.3 

10 

29.0 

5 

512.  (53,151) 

33.5 

0 

B  =  C7.U$(_) 

o-Cresol 

515. 

(269) 

J 

4 

B  =  C8H10N2O 

-39.0 

100 

Nitrosodimethyl- 

-42.7 

95 

aniline 

A  +  AB 

°C 

1  Wt.  %  A 

-49. 5E 

87.5 

A4B 

AB 

-10.0 

83.8 

-30.0 

80 

+  4.3 

67.7 

—  11.5 

70 

A4B  -j-  B 

-  1.7 

60 

0.5E!  64 

+  1.3 

60 

B 

-  7.0 

40 

83.5 

0 

AB  +  B 

516.  v.  p.  174 

-34. 0E 

31.8 

B  = 

c40h8 

I 

3 

Naphthalene 

+  9.5 

20 

517.  (475) 

16.8 

15 

B  = 

:,,HoN 

22.0 

10 

Carbazole 

26.0 

5 

g  B  per 

29.7 

0 

°c 

100  g  A 

513. 

(53) 

20.0 

16.0 

B  = 

c7h8o 

30.0 

18.0 

m-Cresol 

40.0 

21.3 

-39.0 

100 

50.0 

24.5 

-42.7 

95 

60.0 

28.2 

-47.0 

90 

70.0 

32.5 

-57.0 

80 

80.0 

37.5 

-68.0 

70 

100.0 

48.8 

-74.5 

64.9 

518.  y 

p.  174 

-74.5  to 

vis. 

B  = 

C12Hio 

-38.3 

Acenaphthene 

-38.3 

24.5 

519. 

v.  p.  174 

-25.0 

20 

B  = 

C15H10 

-13.0 

15 

Fluorene 

-  5.0 

10 

520.  v.  p.  174 

+  0.5 

5 

B  =  C14H802 

4 . 5 

0 

Anthraquinone 

514.  (53,151) 

521. 

(475) 

B  = 

c7h8o 

B  = 

c14h10 

p-Cresol 

Anthracene 

A 

g  B  per 

-39.0 

100 

°C 

100  g  A 

-42.7 

95 

20.0 

2.0 

A  +  AB 

30.0 

2.8 

-49. 0E 

88 

40.0 

3.8 

AB 

50.0 

5.4 

-30.5 

80 

60.0 

7.2 

-13.5 

70 

70.0 

9.6 

52 1 . — ( Continued ) 


g  B 

per 

°C 

100 

g  A 

80.0 

12 

8 

90.0 

17 

2 

100.0 

23 

4 

522.  v.  p.  174 
B  =  CuH.o 
Phenanthrene 


523. 

B  =  CioHie 
Triphenylmethane 
v.  Seidell,  p.  434 

c5h8o4 

Dimethyl  malonate 
v.  121 


C5H10O2 
Valeric  acid 


523.2. 

(452) 

B  = 

ci0h8 

Naphthalene 

°C 

Mol  %  B 

0.0 

5.4 

10.0 

8.0 

20.0 

11.6 

30.0 

16.7 

40.0 

23.6 

50.0 

33.0 

60.0 

47.0 

70.0 

68.0 

CsHhN 

Piperidine 
524.  v.  p.  174 
B  =  C6H12 
Cyclohexane 

C5HnN02 

Betaine 
v.  86,  318 

c5h12o 

n-Amyl  alcohol 
v.  390 

c5h12o 

Isoamyl  alcohol 
v.  72 


C6H2C1N306 

Picryl  chloride 
525.  (i»9) 

B  =  C6H3C1N204 

l-Chloro-2, 

4-dinitrobenzene 
°C  |  Wt.  %  A 
A 


80.6 

100 

72.8 

90 

64.7 

80 

55.4 

70 

44.2 

60 

30.7 

50 

A  +  B 

25. 0E 

46 

525. — ( Continued ) 
°C  |  Wt.  %  A 
B 


28 

7 

40 

34 

3 

30 

39 

5 

20 

44 

0 

10 

47 

9 

0 

526.  (104,106) 
B  =  C6H3N307 


Picric  acid 
A 


81.2 

100 

74.5 

90 

67.1 

80 

A  +  B 

57. 5E 

69 

B 

74.6 

60 

88.0 

50 

96.7 

40 

103.6 

30 

109.6 

20 

115.6 

10 

122.4 

0 

527.  (104,106) 
B  =  CioHg 

Naphthalene 

A 

81.2  |  100 
A  +  AB 

63.5E  1  91.6 

AB 

91.2  |  65.9 

AB  +  B 

66 . 5E  |  28.6 

B 

80.0  |  0 

528.  (i°4,  106) 
B  =  Ci2H8 

Acenaphthylene 

A 

81.2  |  100 
A  +  AB 

67. 8E  |  93.2 

AB 

109. 4  |  61.  9 

AB  +  B 

78. IE  |  26.8 

B 

93.0  |  0 

529.  (104,  106) 
B  =  C12Hi0 

Acenaphthene 

A 

81.2  |  100 
A  +  AB 

66. 2E  [  91.5 

AB 

113.2  |  61. 6 

AB  +  B 

79. 8E  |  27.3 

B 

96.2  I  0 


530.  (104,106) 

B  =  C13H10 
Fluorene 
°C  |  Wt.  %  A 
A 

81.2  |  100 
A  +  AB 
50. 0E  |  84.8 

AB 

64. 6  |  39. 8 

AB  +  B 
60.9E  |  52.5 

B 

112.3  |  0 

531.  (104,  106) 

B  =  C14H10 
Anthracene 
A 

81.2  |  100 
A  +  AB 
62. 6E  |  84.1 

AB  +  B 

141. 6U  |  63.0 

B 

213  1  0 

532.  (104,  106) 

B  =  C„H10 
Phenanthrene 
A 

81.2  |  100 
A  +  AB 
57. 9E  |  83.2 

AB 

82. 4  |  58. 1 

AB  +  B 
63 . 5E  |  42.3 

B 

99.0  |  0 

533.  (104,  106) 

B  =  CisHis 
Retene 
A 

81.2  I  100 

A  +  AB 
45.5E  |  71.2 

AB 

53.  5  I  51.  3 

AB  +  B 
47. 5E  |  34.2 

B 

95.2  [  0 

CeH2Cl2N  20  4 

1,  4-Dichloro-2, 
3-dinitrobenzene 
534.  (359) 

B  =  C6H2C12N204 
1,  4-Dichloro-2, 
6-dinitrobenzene 
A 

101.2  |  100 
A  +  B 

72. 0E  |  61.0 

B 

106.0  |  0 


C6H2C12N204 

1,  4-Dichloro-2, 

5- dinitrobenzene 

535.  (309) 

B  =  C6H2C12N204 
1,  4-Dichloro-2, 

6- dinitrobenzene 
°C  |  Wt.  %  A 

A 

117.1  |  100 

A  T  A2B3 
80E  ca.  |  46 

A2B3 

81.2?  |  40 

A2B  j  T  B 
ca.  81. 0E|  40 

B 

104.9  [  0 


C6H3BrClN02 

l-Bromo-4-chloro- 

2- nitrobenzene 

536.  (17  4) 

B  =  CcH3BrClN02 
l-Bromo-4-chloro- 

3- nitrobenzene 

Mix. 

67.4  I  100 

66. 5f  65.0 
69.7  I  0 


CcH3Br2N  02 

1,  2-Dibromo-3- 
nitrobenzene 

537.  (168) 

B  =  C6H3Br2N02 
1,  2-Dibromo-4- 
nitrobenzene 
A 

100.0  I  84.0 
A  +  B 


30. 5E  | 

B 

36.0 

34.6 

24.2 

40.0 

15.6 

45.2 

13.1 

47.2 

8.2 

50.8 

4.2 

53.8 

0.0 

56.8 

C6H3Br2N02 

1,  3-Dibromo-2- 
nitrobenzene 

538.  (167) 

B  =  C6H3Br2N02 
1,  3-Dibromo-4- 
nitrobenzene 
A 


82.6 

100.0 

B 

56.2 

8.76 

57.4 

6.16 

59.1 

2.74 

60.45 

0.0 
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C6H3Br30 

Tribromophenol 
539.  (289) 

B  =  CcH3C130 
Trichlorophenol 


°c 

Mol  %  A 

A 

50.0 

100 

45.0 

90 

40.4 

80 

36.5 

70 

32.3 

60 

27.6 

50 

22.75 

40 

A  +  B 

18. 4E 

I 

30.8 

3 

20.4 

20 

22.75 

10 

25.37 

0 

540.  (439) 

B  =  C6H3N306 
1,  3,  5-Trinitro¬ 
benzene 
A 

92.5  |  100.0 

A  +  B 

76. 5E  |  65.0 

B 

122.0  |  0.0 

541.  (42) 

B  =  C8H5Br302 
Acetyltribromo- 
phenol 
A 

92.5  i  100.0 
A  +  AB 
58 . 0E  |  65.5 

AB 

65  ca.  |  50.  0 

AB  +  B 
57.5E  |  32.0 

B 

82.0  |  00 

C6H3C1N204 

l-Chloro-2,  4- 
dinitrobenzene 

542.  (139) 

B  =  C6H6N202 
o-Nitroaniline 
°C  |  Wt.  %  A 
A 

51.0  |  100 

A  +  AB 
31. 0E  |  78.0 

AB 

36.0  I  59.4 

AB  +  B 
33. 5E  |  55.0 

B 

68.2  |  0 

543.  (139) 

B  =  C6H6N202 
m-Nitroaniline 


543 . — ( Continued) 
°C  |  Wt.  %  A 
A 

51.0  |  100.0 

A  +  B 

34. 3E  I  4S.0 
B 

111.5  I  0.0 


544.  (139) 

B  =  C8H9NO 
p-  Amino- 
acetophenone 
°C  |  Mol  %  A 
A 

51.0  |  100 

AB2 

66  ca.  |  33 

B 

104.8  I  0 


545.  (139) 

B  =  CjoH9N 
a-Naphthylamine 
°C  |  Wt.  %  A 
A 

51.0  |  100 

A  +  AB 
38. 0E  |  78.0 

AB 

71.  5  |  58.  6 

AB  +  B 
34. 0E  |  23.0 

B 

48.3  I  0 
v.  also  525 


C6H3C12NOo 

1,  2-Dichloro-3- 
nitrobenzene 
546.  (165) 

B  =  C6H3C12N02 
1,  2-Dichloro-4- 
nitrobenzene 


A 

59.9  I  100.00 
B 


32.8 

12.76 

35.9 

7.63 

40.5 

0.00 

C6H3C12N02 

1,  3-Dichloro-2- 
nitrobenzene 
547.  (165) 

B  =  C6H3C12N02 
1,  3-Dichloro-4- 
nitrobenzene 
A 


70.05 

100.0 

B 

25.49 

10.48 

27.95 

5.37 

30.45 

0.00 

C6H3C12N02 

1,  3-Dichloro-4- 
nitrobenzene 
548.  (16  5) 

B  =  C„H3C12N02 
1,  3-Dic.hloro-5- 
nitrobenzene 


°C 

Wt.  %  A 

A 

30.45 

100.00 

29.03 

96.94 

27.80 

94.34 

26.57 

91.93 

B 

63.15 

0.00 

v.  also  547 


C.  H  Cl.; 

1,  2,  3-Trichloro¬ 
benzene 

549. 

B  =  C6H3C13 
1,  2,  4-Trichloro¬ 
benzene,  v.  1853 

550. 

B  =  C,H,C1, 

1,  3,  5-Trichloro¬ 
benzene,  v.  1853 

C,;H;C1,3 
1,  2,  4-Trichloro¬ 
benzene 

551. 

B  =  C6H3C13 
1,  3,  5-Trichloro¬ 
benzene 
v.  549,  1853 

C6H3CI3O 

Trichlorophenol 
v.  539 

c«h3fn2o4 

l-Fluoro-2, 
4-dinitrobenzene 
552.  (166) 

B  =  C6H4FN02 
p-Fluoronitro- 
benzene 

°C  |  Mol  %  A 
A 

24.3  |  100.0 

B 


21.0 

9 

0 

23.0 

6 

0 

24.7 

3 

0 

26.4 

0 

0 

c6h 

N  3Oe 

1,  3,  5-Trinitro¬ 
benzene 


553.  (43) 

B  =  CcH3N307 
Picric  acid 
°C  |  Wt.  %  A 
Mix. 

120.3  100 

114.0  90 


553. — ( Continued ) 
°C  |  Wt.  %  A 
Mix. 


113.5|  ca. 

86 

114.0 

80 

116.1 

70 

117.0 

60 

118.0 

50 

119.0 

40 

119.6 

30 

120.3 

20 

120.6 

10 

122.3 

0 

554. 

(11°) 

B  =  C6H3N308 
Styphnic  acid 
A 

121.4  |  100.0 

A  +  B 

83 . 2E  |  64.0 

B 

175.5  [  0.0 

555.  v.  p.  174 
B  =  Cr,H4N204 

o-Dinitrobenzene 

556.  v.  p.  174 
B  =  C6H4N204 

w-Dinitrobenzene 
557.  (438) 

B  =  C„H6N202 
m-Nitroaniline 
°C  |  Mol  %  A 
A 

122.0  |  100.0 
A  +  AB 
91.0E  |  66.0 

AB 

96. 6  |  60. 0 

AB  +  B 
90. 3E  |  30.5 

B 

113.5  ]  0.0 

558.  (438) 

B  =  C6H6N202 
p-Nitroaniline 
A 

122.0  |  100.0 

A  +  AB 
89 . 0E  |  64.0 

AE 

91. 4U  |  55.0 

B 

146.2  |  0.0 


559. — ( Continued ) 

°C 

|  Mol  %  A 

B 

169.0 

0.0 

560. 

(222) 

B  = 

c6h7n 

Aniline 

1 

122.2 

100.0 

109.0 

86.1 

A  +  AB 

101E 

82 

AB 

110.0 

75.6 

123.0 

61.0 

125.0 

50.  0 

124.0 

41.2 

121.0 

36.0 

110.5 

25.0 

102.0 

19.8 

88.0 

13.8 

71.0 

9.0 

+  16.0 

2.0 

AB+B 

-  6.5E 

0.5 

B 

-  5.5 

0.0 

561. 

(250) 

B  =  C6H8N2 

o-Phenylenediamine 

°C 

Wt.  %  A 

A 

122.0 

100.0 

A  +  AB 

108. 0E 

97.0 

AB 

163.0 

66.3 

AB+B 

92. 0E 

7.0 

B 

101.0  | 

0.0 

562. 

(250) 

B  =  C6H8N2 
?n-Phenylenediam- 

ine 

A 

122.0 

100.0 

A  +  AB 

105. 0E  | 

93.0 

AB 

168.  0 

66.3 

AB  +  B 
45. 0E  |  18.0 

B 

62.0  |  0.0 


559.  (439) 
B  =  C6H602 
Hydroquinol 
A 


563.  (250) 

B  =  CoH8N2 
p-Phenylenediamine 
A 


122 

0  1 

100 

0 

122 

0  I 

100 

0 

A  +  AB 

A  +  AB 

101 

0E  | 

79 

0 

101 

5E  | 

91 

0 

AB 

AB 

131. 

0  | 

50 

0 

145. 

5  1 

66. 

3 

AB  + 

B 

AB  + 

B 

128 

0E  | 

43 

0 

106 

0E  I 

36 

0 

563. — ( Continued ) 
°C  I  Wt.  %  A 

B 

140.0  [  0.0 

564.  v.  p.  175 
B  =  C7H5N306 
Trinitrotoluene 


565.  v.  p.  175 
B  =  C7H3N603 
Trinitrophenyl- 
methylnitroamine 
_ (Tetryl) _ 

566.  (439) 

B  =  C7H802 
Dimethylpyrone 
°C  |  Mol  %  A 
A 

122.0  |  100.0 
A  +  B 

79. 0E  I  57.0 
B 

132.0  |  0.0 


567.  (439) 

B  =  C9H602 
Coumarin 
A 

122.0  I  100.0 

A  +  AB2 
41. 0E  |  43.0 

AB2 

44.0  |  33.3 

AB2  t  b 
43. 0E  I  25.0 

B 

67.5  |  0.0 


568.  (222,283) 
B  =  C10H8 
Naphthalene 
A 


122.0  I  100 

118.5  |  95 

A  +  AB 
115. 0E  |  90 

AB 


131.8 
143.0 

149.1 

151.1 

149.8 
143.0 

129.8 
101.0 

AB+B 
77.0E  | 

B 

80.1  I 


80 

70 

60 

50 

40 

30 

20 

10 

5 

0 


569.  (438) 

B  =  C10H8N2 
7,  7-Dipyridyl 
A 

122.0  I  100.0 
A  +  AB 
96. 5E  |  77.0 

AB 

111.1  |  50.0 


* 
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569. — ( Continued ) 

573. — ( Continued ) 

°C  j 

Mol  %  A 

°C 

Wt.  %  A 

AB  +  B 

I 

91. 5E  1 

20.5 

200.0 

40 

B 

210.9 

30 

112.0  1 

0.0 

220.9 

20 

570. 

(237) 

229.6 

10 

B  =  C 

boHgN 

236.0 

0 

a-Naphthylamine 

574.  G09,  2651 

°C  1 

Wt.  %  A 

B  =  C 

'12H10 

7 

Acenaphthene 

121  0 

100 

A 

171  .0 

30 

122.0 

100 

155.0 

20 

A  +  AB 

125.0 

10 

115. 0E 

94 

AB  +  B 

AB 

47. 0E 

2 

128.3 

90 

a 

148.2 

80 

48.0 

0 

156.6 

70 

571. 

(237) 

161.  0 

68 

B  =  C10H9N 

159.7 

50 

(I-  N  apht  hylamine 

153.7 

40 

A 

142.0 

30 

121.0 

100 

122.5 

20 

A  +  AB 

AB 

+  B 

108. 0E 

91.5 

87. 0E 

8 

AB 

B 

139.5 

80 

90.2 

5 

153.9 

70 

95.0 

0 

161.8 

69.  8 

575. 

(439) 

156.3 

50 

B  =  C 

1 2H 10  0 

144.5 

40 

Diphenyl  ether 

126.5 

30 

°C 

Mol  %  A 

AB  +  B 

A 

98. 0E 

19 

122.0 

100.0 

A  +  B 

103.5 

10 

24. 5E 

11.0 

109.0 

0 

B 

572.  (ioi) 

28.0 

0.0 

B  =  C 

)lC)Hl60 

576. 

(439) 

Camphor 

B  = 

:,3h8o 

°C 

Mol  %  A 

Fluorenone 

J 

J 

A 

120.7 

100.0 

122.0 

100.0 

A  +  B 

A  +  AB2 

73. 8E 

34.7 

77. 5E 

40.0 

B 

ab2 

178.0 

0.0 

78.0 

33.3 

573. 

(265) 

ab2 

+  B 

B  = 

:i2h9n 

68.5 

14.0 

Carbazole 

B 

°C 

Wt.  %  A 

82.0 

0.0 

1 

A 

577. 

(439) 

122 . 0 

100 

A  +  AB 

Xanthone 

120. 0E 

97.5 

A 

Ah 

122.0 

100.0 

132.0 

95 

A  4-  B 

152.0 

90 

93. 0E 

74.0 

177.7 

80 

D 

192.3 

70 

173.0 

0.0 

203.  0 

56 

200.0 

50 

578. 

(230) 

AB 

+  B 

B  = 

C13H1O 

194. 5E 

45 

Fluorene 

578. — ( Continued ) 


°c 

Wt.  %  A 

J 

L 

121.0 

100.0 

111.3 

90 

A  A3B2 

99. 5E 

79.0 

a3b2 

104.7 

70 

106.  0 

66.7 

99.9 

50 

A3B2 

+  B 

86. 0E 

36.0 

B 

91.0 

30 

98.8 

20 

105.7 

10 

112.5 

0 

579.  (109,352) 

B  = 

7l4Hl0 

Anthracene 

7 

A 

121.5 

100 

A  +  AB 

112. 0E 

95.5 

AB 

126.1 

90 

145.5 

80 

156.6 

70 

163.0 

60 

164.  6 

64.6 

AB  +  B 

162. 0E 

49 

B 

175.8 

40 

187.6 

30 

198.2 

20 

207.0 

10 

213.0 

0 

580. 

(228) 

B  = 

CuHlO 

Phenanthrene 

A 

121.0 

100 

116.6 

95 

111.1 

90 

A  d 

-  AB 

105. 0E 

85 

AB 

110.3 

80 

119.4 

70 

124.6 

60 

126.6 

64.6 

125.0 

50 

120.0 

40 

110.6 

30 

AB  +  B 

86. 0E 

19.5 

1 

3 

96.2 

10 

103.0 

0 

581.  (109) 
B  =  CisHis 
Retene 


581. — ( Continued ) 
°C  |  Wt.  %  A 
A 

121.4  |  100.0 

A  +  AB 


93. 3E  j 

77.2 

AB 

133.0  I 

47.  6 

AB  +  B 

70. 5E  | 

15.7 

B 

95.2  | 

0.0 

582.  (243) 

B  =  C19H,eO 
Triphenyl  carbinol 
A 

121.5  |  100.0 

A  T  A3B2 


112 

,0E  | 

85 

.0 

A3B2 

134. 

.6  | 

66. 

1 

A3B2  + 

B 

133 

,0E  | 

52. 

.0 

B 

159 

.0 

0 

.0 

v.  also  540 


C6H3N  3O7 

Picric  acid 

583.  v.  p.  175 
B  =  C6H4N204 

m-Dini  trobenzene 

584.  v.  p.  175 
B  =  CcH4N206 

2,  4-Dinitrophenol 

585.  v.  p.  175 
B  =  C6H4N406 

Picramide 

586.  v.  p.  175 
B  =  C6H5NO, 
o-Nitrophenol 

587.  v.  p.  175 
B  =  C6H6N03 
m-Nitrophenol 

588.  v.  p.  175 
B  =  C6H5N03 
p-Nitrophenol 


589.  (278) 

B  =  C6H6 


°c 

Mol  %  A 

A 

122.2 

100 

115.5 

90 

107.8 

80 

100.0 

70 

92.2 

60 

84.5 

50 

78.2 

40 

70.7 

30 

61.7 

20 

46.9 

10 

A  +  B 

4.5E  I  1.35 


589. — ( Continued ) 
°C  i  Mol  %  A 
B 

5.5  |  0 


v.  also  Seidell,  p.  493 


591.  (219,  381) 

B  =  C6HcO 

Phenol 

A 

122.5 

100 

112.2 

90 

102.1 

80 

92.0 

70 

A  +  AB 

81. 8E 

60 

AB 

84.0 

60 

82.8 

40 

78.0 

30 

70.0 

20 

52.2 

10 

AB  +  B 

36. 0E 

5.5 

B 

40.6 

0.0 

592. 

(383) 

13  —  CeHe02 

Catechol 

A 

120.25 

100.0 

112.8 

90.1 

107.3 

84.1 

A  +  AB 

104. 2E 

ca.  81.5 

AB 

112.9 

71.5 

119.8 

60.5 

122.4 

60.0 

120.8 

40.5 

116.5 

31.2 

108.8 

21.9 

AB  +  B 

96. 4E 

ca.  14 

B 

97.8 

10.7 

103.4 

0.0 

593. 

(383) 

B  —  CoIRCR 
Resorcinol 
A 


120.25 

112.6 

105.2 

100.8 


100.0 

90.1 

81.6 

76.7 


A  +  AB 
95.15Elca.  70 


AB 


593. — ( Continued ) 
°C  |  Mol  %  A 

B 


95.8 

102.1 

108.8 


20.8 

10.9 

0.0 


593.1.  (444.1) 

B  =  CeHjoCR 
Glycol  diacetate 
°C  g  A  per 
100  g  B 
25.0  46.3 

594.  v.  p.  175 
B  =  C7H6N306 
Trinitrotoluene 


595.  (447) 

B  =  C7H6N508 
Trinitrophenyl- 
methylnitroamine 
(Tetryl) 


°c 

Wt.  %  A 

A 

121.0 

100 

118.7 

95 

115.2 

90 

111.7 

85 

108.0 

80 

99.9 

70 

90.0 

60 

76.7m 

50 

A  +  B 

69 .  OmE 

46 

B 

81.0m 

40 

A  +  AB 

85. 5E 

56 

AB 

85.6 

44.  4 

AB  +  B 

85. 5E 

37 

B 

98.3 

30 

112.5 

20 

117.3 

15 

121.8 

10 

125.2 

5 

128.72 

0 

596.  v.  p.  175 
B  =  C7H6N204 


2,  4-Dinitrotoluene 
597.  (258) 

B  =  C7H6O2 
ra-Hydroxy- 
benzaldehyde 
A 


96.6 

66.3 

98.9 

59.9 

99.8 

54.2 

100.3 

60.0 

99.65 

43.3 

97.9 

35.8 

94.7 

28.1 

AB  +  B 
93. 7E  i ca.  25 


122.0  |  100.0 

A  +  AB 
88. 0E  |  73.0 

AB 

89.0  I  65.2 

AB  +  B 
88 . 0E  |  26.0 

B 

105.0  I  0.0 
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C6H3N  30  7* — 

( Continued ) 
598.  (210) 

B  =  C7HsO 
o-Cresol 


°c 

Mol  %  A 

A 

118.5 

100 

111.3 

90 

103.2 

80 

98.8 

75 

94.0 

70 

A  +  AB 


87. 0E 

63.4 

AB 

88.2 

60 

89.5 

55 

89.8 

60 

89.4 

45 

88.6 

40 

87.1 

35 

84.9 

30 

81.6 

25 

77.1 

20 

71.1 

15 

62.6 

10 

47.0 

5 

AB  +  B 

29. 4E 

1.6 

B 

30.4 

0 

599. 

(210) 

B  = 

c7h8o 

m-Cresol 

A 


118 

5 

100 

111 

4 

90 

103 

3 

80 

98 

8 

75 

94 

0 

70 

88 

6 

65 

83 

0 

60 

76 

8 

55 

70 

1 

50 

A  -j-  AB2 

59 

5E 

43 

ab2 

60 

6 

40 

61 

6 

33. 

61 

2 

30 

59 

6 

25 

56 

9 

20 

52 

9 

15 

46 

8 

10 

36 

5 

5 

AB2  B 

10 

2E 

1 

B 

10 

9 

0 

600. 

(210) 

B  =  C7H80 
p-Cresol 
A 

118.5  100 

111.3  90 


600. — ( Continued ) 


°C 

Mol  %  A 

\ 

103.2 

80 

9S.7 

75 

93.8 

70 

88.4 

65 

82.8 

60 

76.1 

55 

A  4 

-  AB 

65. 5U 

48 

AB 

64.8 

45 

62.8 

40 

60.1 

35 

56.5 

30 

52.4 

25 

47.1 

20 

40.5 

15 

33.3 

10 

AB  +  B 

29. 2E 

7.3 

B 

34.5 

0 

601. 

(208) 

B  —  C7H8O2 

Dimethylpyrone 

A 


118.4 

100 

114.7 

95 

110.1 

90 

105.2 

85 

99.8 

80 

93.9 

75 

A  +  AB 

84. 7E 

68 

AB 

90.1 

65 

96.2 

60 

99.7 

55 

100.8 

50 

99.5 

45 

95.3 

40 

86.9 

35 

AB  +  B 

80. 0E 

32 

I 

3 

102.3 

25 

113.4 

20 

120.8 

15 

125.6 

10 

132.1 

0 

602. 

(383) 

B  = 

C7H8O2 

Guaiacol 

A 


120 

25 

100 

0 

112 

6 

90 

0 

103 

2 

79 

6 

95 

9 

72 

0 

OO 

00 

7 

66 

6 

A  +  AB 
86E  lea.  64 


602. — ( Continued ) 
°C  |  Mol  %  A 
AB 


87.1 

39.9 

83.0 

30.3 

74.8 

20.4 

58.85 

9.9 

41.65 

4.4 

AB 

+  B 

26.55E 

ca.  2.0 

B 

27.25 

1.1 

28.1 

0.0 

603. 

(2  49) 

B  = 

c8h8o 

Acetophenone 

°C 

Wt.  %  A 

121.0 

100.0 

A  +  AB 

50. 0U 

56.0 

AB  +  B 

16. 5E 

15.0 

B 

20.5 

0.0 

604. 

(210) 

B  =  C8H802 

Phenylacetic  acid 

°C 

Mol  %  A 

\ 

118.5 

100 

114.2 

90 

110.1 

80 

105.8 

70 

101.6 

60 

97.3 

50 

92.6 

40 

87.3 

30 

80.0 

20 

A  +  B 

70. 9E 

10 

B 

76.6 

0 

605. 

(210) 

B  =  C8H802 

o-Toluic  acid 

A 

118.5 

100 

114.3 

90 

110.0 

SO 

105.7 

70 

101.3 

60 

97.0 

50 

92.6 

40 

A  +  B 

88. 0E 

29.3 

B 

92.7 

20 

97.8 

10 

103.4 

0 

606. 

(210) 

B  =  C5H802 
m-Toluic  acid 


AB 

86.45  60.2 

87.  9  50  .0 


118.5 

113.7 


100 

90 


606. — ( Continued ) 


°c 

Mol  %  A 

1 

V 

109.8 

80 

105.4 

70 

101.1 

60 

96.8 

50 

92.4 

40 

A  +  B 

88. 2E 

30.5 

I 

3 

96.0 

20 

102.7 

10 

109.6 

0 

606.1.  (274.1) 

B  =  CsH802 
Cinnamic  acid 
°C  |  Wt.  %  A 
A 

121.5  |  100 

A  +  AB 

103 . 0E  |  7S 

AB 

106. 5  |  60. 7 

AB  +  B 
105.0  |  50 

B 

133.0  |  0 

607.  (103) 

B  =  C10H7Br 
a-Bromo- 


naphthalene 

A 

122.4  |  100.0 

A  +  AB 
105.6  |  80.8 

AB 

129.  6  52.  5 

41.3   2 5 

608.  (103) 

B  =  C,„H7Br 
/3-Bromo- 
naphthaleno 
A 

122.4  |  100 

A  +  AB 
76. 2E  |  66.6 

AB 

83.  6  |  52. 5 

AB  +  B 
50. 6E  |  10.4 

B 

58.3  |  0.0 


609.  (103) 

B  =  C10H7C1 
OL-  Chloro- 
naphthalene 
A 

122.4  |  100.0 

A  +  AB 
104. 7E  |  83.7 

AB 

125.  7  58.  5 

33.4  2.5 


610.  (103) 

B  =  C10H7C1 
/3-Chloro- 
naphthalene 
°C  |  Wt.  %  A 
A 

122.4  |  100.0 

A  +  AB 
79.2  |  67.3 

AB 

81. 5  |  68.5 

AB  +  B 
49. 5E  |  17.6 

B 

56.7  I  0.0 


611. 

(103) 

B  =  C 

I0H7NO2 

a-Nitronaphthalene 

1 

4 

122.4 

100.0 

114.7 

95 

108.2 

90 

95.0 

80 

78.6 

70 

63.3 

60 

A  +  AB 

54. 7U 

52.5 

AB 

50.9 

40 

46.5 

30 

AB  +  B 

35. 7E 

17.6 

B 

46.2 

10 

52.0 

5 

56.5 

0 

612.  (125 

,  219,  406, 

411) 

B  = 

CioH8 

Naphthalene 

A 

122.0 

100 

117.3 

95 

A  -+ 

-  AB 

113. 5E 

91 

AB 

134.5 

85 

141.2 

80 

147.5 

70 

149.0 

64.1 

148.4 

60 

144.7 

50 

139.3 

40 

129.0 

30 

111.0 

20 

AB 

+  B 

78. 0E 

9 

B 

79.0 

5 

80.1 

0 

614.  (278) 
B  =  C10H8O 
/3-Naphthol 


614. — ( Continued ) 
°C  |  Mol  %  A 
A 


122.2 

100.0 

117.0 

95.6 

A  +  AB 

111.0E 

91.0 

AB 

118.0 

86.4 

120.2 

85.4 

146.0 

70.2 

151.0 

62.9 

156.4 

51.4 

157.0 

50.0 

150.8 

35.2 

136.4 

23.1 

127.0 

12.4 

AB  +  B 

116. 0E 

6.0 

B 

117.0 

4.87 

121.0 

0.0 

615.  (210) 

B  =  C10H14O 
Thymol 
A 


118.5 

100 

113.1 

90 

107.6 

80 

104.8 

75 

102.1 

70 

99.3 

65 

96.5 

60 

A  +  AB 

94. 0E 

56 

AB 

96.  8 

50 

95.4 

45 

93.4 

40 

90.7 

35 

87.7 

30 

83.5 

25 

77.5 

20 

69.2 

15 

59.6 

10 

AB 

+  B 

47. 5E 

4 

B 

49.6 

0 

616.  (108,  253) 
B  =  C10Hi6O 
Camphor 
A 


121.8 

100 

114.2 

90 

107.4 

80 

100.6 

7} 

92.5 

60 

83.0 

50 

74.3 

40 

A  +  B 

66. 4E 

30.5 

I 

3 

87.7 

30 

106.1 

20 

121 


616. — ( Continued ) 


°C  | 

Mol  %  A 

B 

145.1 

10 

178.0 

0 

617. 

(234) 

B  =  C 

ioHjgO 

Fenchone 

°C 

Wt.  %  A 

A 

121.3 

100 

A  +  B 

0.0E 

10 

B 

5.3 

0 

618. 

(103) 

B  = 

C12H8 

Acenaphthylene 

A 

122.4 

100.0 

A  +  AB 

113. 9E 

95.6 

AB 

165.  6 

60. 1 

AB  Y  B 

90. 4E 

7.3 

B 

93.1 

0.0 

619. 

(263) 

B  =  C12H9N 

Carbazole 

A 

121.0 

100 

A  Y  AB 

113. OE 

93.3 

AB 

135.5 

90 

162.0 

80 

176.6 

76 

183.2 

59.9 

AB  Y  B 

181.5  E 

49.0 

B 

197.8 

40 

211.8 

30 

222.7 

20 

230.0 

10 

233.1 

5 

236  0 

0 

620. 

(!03) 

B  =  C 

I2H9N  O2 

Nitroacenaphthene 

A 

122.4 

100.0 

A  +  B 

69. 7E 

55.4 

B 

100.9 

0.0 

621.  (103,239) 

B  =  C12H10 


Acenaphthene 

A 

122.4  100.0 

117.0  95 

A  Y  AB 
112. 3E  I  90.7 


FREEZING  POINT— SOLUBILITY:  A  =  C6H3 


621. — ( Continued ) 
°C  |  Wt.  %  A 
AB 


140.8 

85 

150.2 

80 

157.7 

70 

160.  8 

59.8 

155.8 

50 

145.6 

40 

129.4 

30 

110.4 

20 

99.8 

15 

AB  +  B 

87. 6E 

] 

9.7 

3 

92.0 

5 

95.2 

0 

622. 

(103) 

B  = 

3i2Hio 

Diphenyl 

A 

122.4 

100 

114.7 

95 

108.6 

90 

88.3 

80 

77.3 

70 

66.7 

60 

55.1 

50 

A  +  B 

54.  IE 

38.6 

B 

60.6 

30 

60.6 

20 

65.4 

10 

68.1 

5 

70.5 

0 

622.1. 

(274.2) 

B  =  C 

I2H10N  2 

Azebenzene 

A 

121.5 

100 

A  +  B 

56. 0E 

32.5 

B 

67 

0 

623.  (138,  261) 

B  =  C 

i*HnN 

Diphenylamine 

A 

120.0 

100 

A  +  AB 

66. 0U 

54 

AB  +  B 

44.  OE 

30 

B 

53.1 

0 

624.  (230) 


B  = 

C13H10 

Fluorene 

4 

122.0 

100 

111.2 

90 

100.0 

80 

87.2 

70 

A  Y  AB 
80 . 0E  |  65.5 


624. — ( Continued ) 


°C 

Wt.  %  A 

AB 

83.2 

60 

84.  0 

57.9 

83.6 

50 

AB  +  B 

79. 5E 

43.5 

B 

82.9 

40 

92.4 

30 

100.7 

20 

108.0 

10 

112.5 

0 

625. 

(249) 

B  =  C 

13H10O 

Benzophenone 

A 

121.0 

100.0 

A  +  AB 

27. 2U 

37.5 

A  +  B 

20.0mE 

36.0 

AB  +  B 

27.  OE 

29.0 

B 

47.0 

0.0 

626.  (103,235) 

B  =  C 

'13H12 

Diphenylmethane 

A 

122.0 

100 

115.5 

95 

111.5 

90 

108.2 

85 

105.3 

80 

100.5 

70 

95.7 

60 

A  Y  AxBy 

91.  OU 

53 

AxBy 

85.0 

40 

76.0 

30 

60.0 

20 

48.0 

15 

AxBy 

Y  B 

24. 5E 

10 

B 

25.6 

5 

26.6 

0 

626.1. 

(234.1) 

B  =  C 

'13H12O 

Benzhydrol 

1 

4 

121.5 

100 

A  -j-  A2B 

113. OE 

89.0 

a2b 

131.0 

72.9 

a2b  y  b 

54. 5E 

15 

B 

64.5 

0 

627.  (221) 
B  =  C14H10 
Anthracene 


627. — ( Continued ) 


°C 

Wt.  %  A 

1 

4 

122.5 

100 

117.0 

95 

A  4 

-  AB 

109. OE 

88.8 

AB 

125.5 

80 

137.0 

70 

AB  Y  B 

141. OU 

62.9 

B 

161.6 

50 

173.6 

40 

183.8 

30 

193.7 

20 

202.8 

10 

207.3 

5 

212.0 

0 

628. 

(103) 

B  = 

c14h10 

Phenanthrene 

A 

122.4 

100 

114.1 

95 

107.4 

90 

A  Y  AB 

93. 8E 

81.4 

AB 

118.5 

70 

130.7 

60 

132.8 

56.2 

128.6 

50 

116.0 

40 

AB  Y  B 

81. 6E 

23.5 

] 

3 

84.9 

20 

94.2 

10 

97.1 

5 

99.2 

0 

629. 

(103) 

B  = 

C)4Hl2 

Stilbene 

1 

4 

122.4 

100 

117.8 

95 

117.6 

90 

104.3 

80 

96.6 

70 

A  Y  AB 

90. 2E 

63.7 

AB  Y  B 

92. 8U 

57.5 

B 

99.2 

50 

104.7 

40 

109.2 

30 

114.4 

20 

118.8 

10 

120.4 

5 

122.2 

0 

630.  (103) 

B  =  C14H14 
Dibenzyl 


630. — ( Continued ) 


°C 

Wt.  %  A 

4 

122.4 

100.0 

A  Y  B 

47.  IE 

18.7 

B 

51.8 

0.0 

631. 

(103) 

B  = 

C17H14 

a- Benzyl- 

naphthalene 

1 

4 

122.4 

100.0 

117.9 

95 

111.8 

90 

106.3 

85 

100.7 

80 

92.0 

70 

A  4 

-  AB 

87. 5E 

65.2 

AB 

91.8 

60 

97.0 

51.2 

91.8 

40 

79.1 

30 

60.4 

20 

AB  Y  B 

37. 8E 

8.5 

B 

44.1 

5 

51.3 

0 

632. 

(103) 

B  = 

CisHis 

Retene 

A 

122.4 

100 

117.5 

95 

114.0 

90 

105.3 

80 

A  4 

-  AB 

100. 7E 

74.7 

AB 

105.6 

70 

115.6 

60 

120.  9 

50.6 

108.5 

40 

88.4 

30 

AB  Y  B 

60.  IE 

79.8 

B 

82.5 

10 

90.0 

5 

95.2 

0 

633.  (14) 

B  =  CigH13N 
5-Phenylacridine 
°C  |  Mol  %  A 
A 

120.3  |  100.0 

A  +  A2B 
118. 8E  |  97.0 

A2B  Y  AB 
176. OU  I  70.0 


633. — ( Continued ) 
°C  |  Mol  %  A 
AB 

227.  7  |  50. 0 

AB  Y  B 


169.4 

22.0 

B 

181.9 

0.0 

634.  (103,254) 

B  = 

ci9h16 

Triphenylmethane 

°C 

Wt.  %  A 

A 

122.0 

100.0 

Immiscible 

113.5 

92-30 

A  Y  B 

86.  OE 

10 

B 

92.0 

0 

635. 

(243) 

B  =  C 

19H160 

Triphenyl  carbinol 

A 

122.0 

100 

120.0 

95 

117.6 

90 

112.1 

80 

A  Y  AB 

110E 

77 

AB 

118.8 

70 

129.9 

60 

137.5 

50 

138.5 

46.8 

133.6 

40 

AB  Y  B 

122E 

34 

B 

141.0 

20 

150.5 

10 

154.8 

5 

153.0 

0 

0.  g,uSo  270,  319,  439, 

458.1,  459,  526, 

553, 

1860 

C6H3N  3O8 

Styphnic  acid 

635.1. 

(444.1) 

B  =  C6H10O4 

Glycol  diacetate 

g  A  per 

°C 

100  cc  B 

20-25 

15.0 

636.  (no) 

B  =  C7H6N306 
2,  4,  6-Trinitro¬ 
toluene 

°C  |  Wt.  %  A 
A 

175.5  |  100.0 

A  +  B 

67.5  |  19.3 

B 

78.8  1  0.0 
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C  fiH  3N  3O  8» — 

(' Continued ) 

637.  (no) 

B  =  C8H7N306 
2,  4,  6-Trinitro-m- 
xylene 

°C  |  Wt.  %  A 
A 

175.5  |  100.0 

A  +  B 

141.  OE  |  61.8 

B 

180.2  |  0.0 

638.  (HO) 

B  =  C10H7Br 

a-Bromo- 

naphthalene 

A 

175.5  |  100.0 

A  +  AB 

101. 2U  |  43.0 

AB  +  B 
6.2E  |  0.5 

B 

6.4  |  0.0 

639.  (no) 

B  =  CX0H7Br 

/3-Bromo- 

naphthalene 

A 

175.5  |  100.0 

A  +  AB 

131. 7U  |  50.0 

AB  +  B 
56 . 9E  |  2.2 

B 

58.3  1  0.0 

640.  (no) 

B  =  C10H7C1 

a-Chloro- 

naphthalene 

A 

175.5  1  100 

A  +  AB 
109. 8U  |  47,5 

641.  (HO) 

B  =  C10H7NO2 
a-Nitro- 
naphthalene 
A 

175.5  |  100.0 

A  +  B 

45. 2E  |  15.7 

B 

56.5  |  0,0 

642.  (HO) 

B  =  CioHs 
Naphthalene 

A 

175.5  |  100.0 

A  +  AB 
148.SE  I  86.4 
AB 

165.  6  |  66. 7 


642. — ( Continued ) 
°C  |  Wt.  %  A 
AB  +  B 

79.2  |  4.3 

B 

80.0  1  0.0 
643.  (108) 

B  =  CioHieO 
Camphor 
°C  |  Mol  %  A 
A 

175.5  |  100.0 

A  +  B 

82. 6E  |  25.3 

B 

178.0  [  0.0 

644.  (HO) 

B  =  C12H9N02 
Nitroacenaphthene 
°C  |  Wt.  %  A 
A 

175.5  |  100.0 

A  +  B 

80. 3E  |  52.3 

B 

100.9  1  0.0 

645.  (HO) 

B  =  C12H10 

Acenaphthene 

A 

175.5  |  100.0 

A  +  AB 

136. IE  |  78.3 

AB 

156.0  |  61.4 

AB  +  B 
89. 5E  |  10.7 

B 

96.2  |  0.0 

646.  (no) 

B  =  C12H10 

Diphenyl 

A 

175.5  |  100.0 

A  +  B 

61. 5E  |  16.6 

B 

70.5  |  0.0 

647.  (HO) 

B  =  C13H10 

Fluorene 

A 

175.5  |  100.0 

A  +  AB 
127. 5U  |  52.5 

AB  +  B 


97. IE  | 

24.4 

B 

112.3  | 

0.0 

648.  (HO) 
B  =  C13II12 


Diphenylmethane 

A 

175.5  100.0 

144.6  59.8-43.0 


648. — ( Continued ) 
°C  |  Wt.  %  A 

A  +  B 


22. 6E  | 

2.5 

B 

26.6  | 

0.0 

649.  (no) 


Anthracene 

A 

175.5  |  100.0 

A  +  AB 
151. 4E  |  84.5 

AB 

176.3  |  56.5 

AB  +  B 


170. IE  | 

45.4 

B 

213.0  | 

0.0 

650.  (no) 

B  =  C14H10 
Phenanthrene 
A 

175.5  |  100.0 

A  +  AB 


125. 6E  | 

70.7 

AB 

132. 7  I 

56.  5 

AB  +  B 

85. 7E  | 

18.3 

B 

99.2  | 

0.0 

651.  (HO) 

B  =  C 1 4  H  i . 

Stilbene 

A 

175.5  |  100.0 

A  +  AB 

142. 4U  |  55 

AB 

114. 6E  |  19.2 

B 

122.5  |  0.0 

652.  (HO) 

B  =  C14H14 

Dibenzyl 

A 

175.5  |  100.0 

A  +  B 

50. 7E  |  6.4 

B 

51.8  1  0.0 

653.  (HO) 

B  =  C17H14 

a-Benzyl- 

naphthalene 

A 

175.5  |  100.0 

A  +  AB 
134. 3U  I  52.9 


AB  +  B 


47. 5E  | 

1.8 

B 

51.3  I 

0.0 

654.  (HO) 

B  =  CisHig 
Retene 

°C  |  Wt.  %  A 
A 

175.5  |  100.0 

A  +  AB 


125. 6E  | 

66.4 

AB 

135. 7  | 

51.1 

AB  +  B 

76. 2E  1 

16.6 

B 

95.2  | 

0.0 

655.  (no) 
B  =  Ci9H,c 


T  riphenylmethane 
A 


175.5 

100.0 

167.4 

85.5  to 

49.5 

A  +  B 

94. 2E 

] 

4.0 

3 

92.2 

0.0 

v.  also  554 


c6h3n4o8 

Tetranitroaniline 
655.1.  (444.1) 

B  =  CeHioO.) 
Glycol  diacetate 
g  A  per 
°C  100  g  B 
25.0  2,39 

C6H4BrCl 

o-Bromo- 
chlorobenzene 
656.  v.  p.  175 
B  =  C6H4BrCl 
p-Bromo- 
chlorobenzene 
v.  also  1854 

C6H4BrCl 

p-Bromo- 
chlorobenzene 
657.  (59,  60) 

B  =  C6H4Br2 
p-Dibromobenzene 
°C  |  Mol  %  A 
Mix. 


67.0 

100.0 

70.0 

84.3 

72.5 

72.0 

75.0 

59.3 

77.5 

47.0 

80.0 

34.5 

82.5 

22.0 

85 

9.2 

87.1 

0.0 

v.  also  1855 

658.  ( 

59,  60) 

B  =  C6H4C12 
v-  Dichlorobenzene 


658. — ( Continued) 
°C  |  Mol  %  A 
Mix. 


67.0 

100 

65.0 

86.0 

62.5 

70.0 

60.0 

59.0 

57.5 

48.0 

55.0 

34.0 

52. 6f 

2.5 

52.8 

0.0 

v.  also  656,  1854, 
1855 


C6H4BrI 

p-Bro  moiodo- 
benzene 
659.  (349) 

B  =  C6H4Br2 
p-Dibromobenzene 
Mix. 


89.9 

100 

88.8 

90 

87.4 

80 

86.5 

70 

86.0 

60 

85.4 

50 

85.1 

40 

85.lt 

35 

85.1 

30 

85.4 

20 

86.3 

10 

87.1 

0 

660. 

(349) 

B  =  CcHJ2 


p-  Diiodobenzene 
Mix. 


89.9 

100 

90.4 

95 

91.6 

90 

95.6 

80 

100.5 

70 

106.0 

60 

111.0 

50 

115.5 

40 

119.7 

30 

123.0 

20 

125.5 

10 

128.0 

0 

C6H4BrN02 


o-Bromo- 

nitrobenzene 

661.  v.  p.  175 
B  =  CcH4BrN02 

m-Bro  mo- 
nitrobenzene 

662.  v.  p.  175 
B  =  C6H4BrN02 

p-Bro  mo- 
nitrobenzene 
663.  (227) 

B  =  C6H4C1N02 
o-Chloro- 
nitrobenzene 


663  — 

-( Continued ) 

Mol 

°C 

%A 

Mix. 

th 

fa 

34.2 

34.2 

100 

33.6 

90 

33.2 

33.0 

80 

32.7 

70 

32.2 

32.0 

60 

32.1 

50 

32.0 

40 

31.9 

30 

31. 8f 

31. 8f 

20 

31.9 

10 

32.0 

32.0 

0 

664.  v.  p.  175 
B  =  C6H6 


C6H4BrN02 

m-Bromo- 
nitrobenzene 
665.  v.  p.  175 
B  =  CcH.BrNO, 
p-Bro  mo- 
nitrobenzene 


666.  (150,238) 

B  =  C6H4C1N02 


m-  Chloro- 
nitrobenzene 
Mix. 


54 

0 

54 

0 

100 

53 

2 

CO 

IO 

1 

95 

52 

5 

52 

3 

90 

51 

1 

50 

7 

80 

49 

5 

49 

0 

70 

0 0 

25 

47 

8 

60 

47 

4 

47 

0 

50 

46 

7 

46 

3 

40 

46 

0 

45 

7 

30 

45 

5 

45 

3 

20 

45 

0 

44 

9 

10 

44 

8 

44 

7 

5 

44 

6 

44 

6 

C 

667.  (150) 

B=C6H4FN02 


m-Fluoro- 

nitrobenzene 

Mix. 


54 

0 

54 

0 

100 

52 

0 

46 

0 

95 

50 

0 

QO 

CO 

0 

90 

45 

2 

24 

5 

80 

39 

7 

15 

0 

70 

32 

8 

9 

5 

60 

24 

8 

5 

7 

50 

17 

0 

+2 

5 

40 

OO 

+ 

5 

0 

0 

30 

0 

0 

-2 

5 

20 

-4. 

4t 

-4 

4f 

9 

0 

0 

-3 

5 

5 

+4 

1 

+4 

1 

0 

* 
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FREEZING  POINT— SOLUBILITY:  A  =  C6H3  TO  C6H4 


668.  (iso) 

B  =  C6H4IN02 
m-Iodo- 


nitrobenzene 


°C 

Mix. 


Wt. 

%  A 


fa 

fa 

54 

0 

100 

53 

0 

52 

3 

95 

52 

0 

50 

7 

90 

49 

8 

48 

0 

80 

47 

4 

45 

5 

70 

44 

8 

43 

0 

60 

42 

4 

40 

5 

50 

39 

9 

38 

0 

40 

37 

3 

35 

4 

30 

34 

5 

33 

0 

20 

32 

3t 

32 

•3f 

12.5 

CO 

CO 

5 

32 

5 

5 

34 

6 

34 

6 

0 

669.  v.  p.  175 
B  =  C6H6 


v.  also  661 


C6H4BrN02 

p-Bro  mo- 
nitrobenzene 
670.  (227) 

B  =  C6H4C1N02 


p-Chloro- 

nitrobenzene 


Mol 

’C 

%  A 

A 

fa 

fa 

123.0 

123.0 

100 

A  +  Mixed  crystals 

118.6 

116.5 

90 

114.3 

111.0 

80 

110.0 

106.3 

70 

105.4 

101.5 

60 

100.4 

97.0 

50 

95.0 

92.0 

40 

89.5 

87.0 

30 

B  +  Mixed  crystals 

84.6 

83.0 

20 

83.7 

82.0 

10 

B 

82.0 

82.0 

o 

671.  v.  p.  175 
B  —  CfiHe 


v.  also  662,  665 

CeH4Br2 

o-Dibromobenzene 

672.  v.  p.  175 
B  =  CeH4Br2 

p-Dibromobenzene 

v.  also  1856 

C6H4Br2 

p-Dibromobenzene 

673.  v.  p.  175 


B  =  C6H4C1N02 
m-Chloro- 
nitrobenzene 

674.  (379.5) 

B  =  C6H4C1N02 
p-Chloro- 
nitrobenzene 
°C  |  Wt.  %  A 
A 

86.4  |  100.0 

A  +  AB 


75. 0E  | 

75.0 

AB 

78. 1  | 

59.  9 

AB  +  B 

77. IE  | 

30.0 

B 

82.4  | 

0.0 

675.  (59, 

60) 

B  =  C6H4C12 
p-Dichlorobenzene 


I  Mol 
°C  |  %A 
Mix. 


fa 

fa 

87.1 

87.1 

100 

85.4 

77.5 

95 

83.7 

72.0 

90 

80.0 

66.0 

80 

76.0 

62.5 

70 

72.0 

60.1 

60 

67.3 

58.4 

50 

62.9 

57.1 

40 

59.1 

56.0 

30 

55.8 

54.8 

20 

53.8 

53.7 

10 

52.8 

52.8 

0 

V. 

also  1855 

676.  (349 

) 

B 

=  C6H4I2 

p-Diiodobenzene 

A 

87.1 

87.1 

100 

83.0 

90 

81.1 

80 

A  +  B 

80.0 

69 

B 

90.5 

80.0 

60 

99.7 

80.0 

50 

107.0 

80.0 

40 

113.0 

30 

118.5 

20 

123.6 

10 

128.0 

0 

Solid  B  soluble  in 
solid  A,  but  solid  A 
insoluble  in  solid  B 


677.  v.  p.  175 
B  =  C6H6Br 

Bromobenzene 

678.  v.  p.  175 
B  =  C6H6N02 
Nitrobenzene 


679.  v.  p.  175 
B  =  CcH6 

6S0.  v.  p.  175 
B  =  C6H7N 
Aniline 
681.  (49) 

B  =  C7H7Br 
p-Bromo  toluene 


°C 

Wt.  %  A 

V 

87.05 

100.0 

85.9 

98.6 

82.9 

95.7 

79.6 

89.9 

74.8 

82.2 

69.5 

75.4 

60.1 

65.0 

52.3 

55.0 

40.7 

43.0 

38.5 

41.0 

37.4 

39.2 

A  +  mixed  crystals 
38. 5U  |  36.7 


Wt. 

°C 

%  A 

B  +  mixed  crystals 

fa 

fa 

36.4 

36.2 

36.8 

34.4 

34.1 

33.2 

32.8 

30.4 

22.9 

30.7 

27.8 

15.0 

28.6 

27.7 

7.3 

28.0 

27.6 

5.0 

B 

26.5 

0.0 

682.  v.  p.  175 

B  =  C7H8 

683.  (ioo) 

B  =  CioH^O 

Camphor 
°C  |  Mol  %  A 
A 

87.1  |  100 

A  +  B 

40. 0E  |  40.5 

B 

178.0  ]  0.0 

v.  also  7,  22,  320, 
403,  472,  496,  657, 
659,  672,  1855,  1856 

C6H4Br2ClN 

2-Chloro-4, 

6-dibromoaniline 

684.  (440) 

B  =  C6H4Br3N 
2,  4,  6-Tribromo- 
aniline 

°C  I  Mol  %  A 
Mix. 


98 

0 

100 

102 

8 

80 

109 

0 

50 

115 

3 

20 

119 

5 

0 

C6H4Br3N 

2,  4,  6-Tribromo- 
aniline 
v.  684 

C6H4C1I 

p-Chloroiodo- 
benzene 
685.  (349) 

B  =  C6H4C12 
p- Dichloro¬ 
benzene 


Mol 

° 

D 

%  A 

Mix. 

fa 

t9 

53.0 

53.0 

100 

50.5 

50.0 

90 

48.0 

47.0 

80 

45.0 

44.0 

70 

42.5 

42.1 

60 

41.0 

41.0 

50 

41. Of 

41. Of 

45 

41.0 

41.0 

40 

42.9 

41.5 

30 

46.5 

43.6 

20 

50.2 

48.0 

10 

52.8 

52.8 

0 

686.  (349 

) 

B 

=  c6h4i2 

p-Diiodobenzene 


Mix. 


53.0 

100 

57.0 

95 

58.5 

90 

Two  series  mixed 

crystals 


59 

0U  59 

0 

85.5 

66 

5 

59 

.0 

80 

78 

5 

59 

0 

70 

co 

co 

7 

59 

0 

60 

97 

4 

59 

0 

50 

105 

0 

59 

0 

40 

111 

3 

59 

0 

30 

117 

2 

59 

0 

20 

122 

5 

10 

128 

0 

0 

Immiscibility  range 
22  to  86  Mol  %  B 

C6H4C1N0, 

o-Chloro- 

nitrobenzene 

687.  v.  p.  175 
B  =  C6H4C1N02 

p-Chloro- 

nitrobenzene 

688.  v.  p.  175 
B  =  CcH6 
689.  (225) 

B  =  C6H7N 

Aniline 

°C  I  Mol  %  A 
A 

32.0  100.0 

27.0  88.7 


689. — ( Continued ) 

°C 

Mol  %  A 

A 

20.7 

75.3 

14.5 

63.3 

9.0 

55.8 

+  2.0 

45.2 

-  3.0 

38.5 

-12.0 

30.1 

-17.0 

24.7 

A  +  B 

—  19E 

23 

B 

-17.0 

19.9 

-13.5 

14.7 

-11.0 

9.7 

-  7.8 

4.4 

-  5.5 

0.0 

690. 

(101) 

B  —  CioHieO 
Camphor 
A 

31.5  I  100.0 
A  +  B 

2.6E  I  41.5 
B 

178.0  1  0.0 

v.  also  60,  663 

C6H4C1N02 

m-Chloro- 
nitrobenzene 
691.  (150) 

B  =  C6H4FN02 
?n-Fluoro- 
nitrobenzene 


°C 

Mol 

%  A 

fa 

Mix. 

fa 

44.6 

44.6 

100 

43.2 

36.0 

95 

41.6 

28.0 

90 

38.1 

15.0 

80 

33.8 

8.5 

70 

27.5 

5.0 

60 

20.0 

3.0 

50 

13.0 

1.5 

40 

6.7 

+0.5 

30 

+  1.0 

-0.3 

20 

— 0.7f 

— 0.7f 

15 

+0.4 

-0.2 

10 

2.5 

+  1.5 

5 

4.1 

4.1 

0 

692.  (150) 

B  =  C6H4IN02 
m-Iodo- 


nitrobenzene 


° 

C 

Wt. 
%  A 

ti, 

Mix. 

44.6 

44.6 

100 

43.5 

42.0 

95 

42.5 

40.0 

90 

692. — ( Continued ) 


Wt. 

O 

C 

%  A 

Mix. 

fa 

ts 

40.5 

37.0 

80 

38.5 

35.0 

70 

36.3 

33.3 

60 

33.4 

31.5 

50 

30.8 

30.0 

40 

29.1 

29.1 

30 

28. 4f 

28. 4f 

17 

29.7 

29.2 

10 

31.7 

30.8 

5 

34.6 

34.6 

0 

693.  v 

p.  175 

B  = 

C6H6 

694. 

(259) 

B  = 

c6h7n 

Aniline 

°C 

Mol  %  A 

A 

43.0 

100.0 

39.5 

88.6 

32.0 

72.0 

23.0 

54.6 

13.0 

39.8 

3.0 

27.7 

+  0.3 

24.7 

-  4.0 

19.3 

A  +  B 

-12. 0E 

12.4 

B 

-  8.2 

5.7 

-  6.3 

0.0 

695. 

(259) 

B  = 

C  i  «Hg 

Naphthalene 

A 

43.5 

100.0 

37.3 

84.4 

A  - 

f-  B 

23. 0E 

64.5 

B 

33.5 

55.9 

46.5 

43.4 

60.0 

28.7 

70.5 

13.9 

80.5 

0.0 

696. 

(i°i) 

B  =  C 

'loHl60 

Camphor 

A 

43.9 

100.0 

A  +  B 

11. 5E 

43.6 

B 

178.0 

0  0 

v.  also  666,  673 

CcH4C1N02 

p-Chloro- 

nitrobenzene 

697.  v.  p.  175 

B  = 

c6h9 

124 
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CeH4ClN02.— 

( Continued ) 

698.  (259) 

B  =  CsH7N 


Aniline 


°c 

Mol  %  A 

A 

82.5 

100.0 

77.0 

88.6 

62.0 

67.2 

46.5 

50.5 

29.5 

36.9 

+  10.0 

26.7 

A  +  B 

-15. 0E 

19.0 

B 

-12.6 

13.0 

-  6.3 

0.0 

699. 

(259) 

B  = 

CioHs 

Naphthalene 

A 


80.5 

71.0 

53.0 

43.8 


100.0 

82.1 

59.6 

51.6 


A  +  B 

40E  ca.\ca.  49 
B 


49.0 

63.0 

71.0 

80.0 


39.6 

24.0 

13.9 

0.0 


700.  (453) 

B  =  CioHnN 
Diphenylamine 
A 

82.5  I  100.0 
A  +  B 

27. 0E  I  42.5 
B 

54.2  1  0.0 

also  670,  674,  687 


C6H4C12 

o-  Dichlorobenzene 
701.  v.  p.  175 
B  =  C6H4CI2 
p-  Dichlorobenzene 
v.  also  1857 


c6h4ci2 

p-  Dichlorobenzene 
702.  (349) 

B  =  C6H4I2 
p-Diiodobenzene 
°C  1  Mol  %  A 


52.7 

100 

50.5 

95 

47.5 

90 

A  +  B 

45. 0E 

86 

702- 

°C 


-( Continued ) 

|  Mol  %  A 
B 


57.8 

80 

75.5 

70 

86.7 

60 

95.5 

50 

102.5 

40 

110.0 

30 

116.0 

20 

121.3 

10 

128.0 

0 

v.  also  658,  675, 

685,  701,  1855, 

1857 

C6H4C1204S2 

m-Benzene- 
disulfonyl  chloride 
703.  v.  p.  175 
B  =  C6H4CI2O4S2 
p-Benzene- 
disulfonyl  chloride 

704.  (308) 

B  =  C7H4C1203S 
sprn-Chloride  of  rn- 
sulfobenzoic  acid 


°C 

20.4 

12.9 

9.0 


Mol  %  A 
0 
10 
15 


v.  also  1858 


C6H.1CI2O4S2 

p-Benzene- 
disulfonyl  chloride 
705.  (308) 

B  =  C7H4CLO3S 
spm-Chloride  of  p- 
sulfobenzoic  acid 


20.4 

0 

14.6 

8.2 

v.  also  703,  1859 

c6h4fno2 

o-Fluoronitro- 
benzene 
706.  (166) 

B  =  CelRFNCh 
p-Fluoronitro- 
benzene 
°C  I  %  A 


-  8.0 

+  18.1 
23.5 
26.4 


B 


100.0 

13.0 

4.9 

0.0 


c6h4fno2 

m-Fluoronitro- 
benzene 
v.  667,  691 


c6h4fno2 

p-Fluoronitro- 
benzene 
v.  552,  706 

CcHJN02 

o-Iodonitrobenzene 

707.  v.  p.  175 
B  =  Cr,H  JNO2 

p-Iodonitrobenzene 

c6h4ino2 

wi-Iodonitrobenzene 
v.  668,  692 

CeHjz 

p-Diiodobenzene 
v.  660,  676,  686,  702 

CeH  4N  204 

o- Dinitrobenzene 

708.  v.  p.  175 
B  =  C6H4N2O4 

ra-Dinitrobenzene 

709.  v.  p.  175 
B  =  Cr,H6 
710.  (259) 

B  =  C6H,N 
Aniline 

°C  I  Mol  %  A 
A 


116.5 

100.0 

108.0 

82.9 

92.0 

64.2 

73.0 

44.5 

54.0 

29.0 

37.0 

19.8 

+  12.0 

9.7 

A  +  B 

-11. 0E 

ca.  4.8 

B 

-  8.5 

3.5 

-  5.5 

0.0 

711. 

(247) 

B  =  CeHjNO 

m-Aminophenol 

°c 

Wt.  % 

A 

115.7 

100.0 

A  +  B 

89. 0E 

55.0 

B 

118.0 

0.0 

712. 

(264) 

B  =  C6H8N2 
o-Phenylenediamine 
A 

115.0  I  100.0 
A  +  B 

74.  IE  i  48.0 
B 

99.8  1  00 

713.  (264) 

B  =  C6H8N2 
m-Phenylenediamine 
A 

115.0  I  100.0 


713. — ( Continued ) 
°C  |  Wt.  %  A 
A  +  B 


42. 0E  | 

26.0 

B 

62.0  1 

0.0 

714.  v.  p.  175 
B  =  C7H5ILO6 
2,  4,  6-Trinitro¬ 
toluene 
716.  v.  p.  175 
B  =  C7H6N2O4 
2,  4-Dinitrotoluene 

717.  (258) 

B  =  C7H«02 
m-IIydroxy- 

benzaldehyde 
°C  I  Wt.  %  A 
A 

115.0  I  100.0 
A  +  B 

84. 0E  I  44.0 
B 

105.0  |  0,0 

718.  (256) 

B  =  C7H9N 
p-Toluidine 

A 

114.8  I  100.0 
A  +  B 

31. 5E  I  26.0 
B 

42.5  I  0.0 


719.  v.  p.  176 
B  =  CioH8 

Naphthalene 

720.  v.  p.  176 
B  =  C10H9N 

a-Naphthylamine 

721.  v.  p.  176 
B  =  C10H9N 

j3-N  aphthylamine 


722.  (265) 
B  =  Ci2H9N 

Carbazole 


°C  I  Wt.  %  A 


A 

116.5  100 

111.0  90 

A  +  B 

107. 0E  I  85 

B 


125.0 

153.3 

174.3 

190.1 
203.0 

214.1 

223.2 
230.5 
236.0 


80 

70 

60 

50 

40 

30 

20 

10 

0 


723.  v.  p.  176 
B  =  C12H10 
Acenaphthene 


724.  v.  p.  176 
B  =  C13H10 
Fluorene 


725.  (252) 
B  =  C14H10 
Anthracene 


°C  I  Wt.  %  A 
A 


116.5  I  100 
A  +  B 

110. 0E  I  87.5 
B 


130.0 

149.5 

162.6 
174.3 
183.9 

192.5 
200.1 

206.5 

212.5 


80 

70 

60 

50 

40 

30 

20 

10 

0 


726.  v.  p.  176 
B  =  C14HI0 
Phenanthrene 


727.  (243) 

B  =  C  j  9H 1  eO 
Triphenyl  carbinol 
A 

116.5  I  100.0 
A  +  B 

102. 0E  I  67.0 
B 

159.5  1  0.0 

v.  also  73,  555 


C6H4N  2o4 

m-  Dinitrob  enzene 
728. 

B  =  CcHsBr 
Bromobenzene 
v.  Seidell,  p.  131 

729.  (430) 

B  =  Cc,H6N02 
Nitrobenzene 


°C 

5.22 

4.35 

3.42 

2.41 

1.47 

0.55 


Wt.  %  B 
100 
98 
96 
94 
92 
90 


730.  v.  p.  176 
B  =  C6H6 
732.  (82) 

B  =  Cc,H6N202 
m-Nitroaniline 
°C  I  Mol  %  A 


90.2 
83.7 
76.1 

63.3 


100.0 

90.0 

70.0 

65.0 


A  +  B 

60. 0E  I  61. 


732. — ( Continued ) 


°C 

I  Mol  %  A 

B 

62.5 

60.0 

69.6 

55.0 

73.5 

50.0 

78.0 

45.0 

83.6 

40.0 

93.5 

30.0 

100.5 

20.0 

107.5 

10.0 

114.0 

0.0 

733. 

(222) 

B  =  C6H7N 

Aniline 

A 

91.0 

100.0 

85.5 

91.1 

80.0 

81.8 

65.0 

66.0 

53.0 

54.6 

A  +  AB 

41. 5U 

46.2 

AB 

39.0 

39.0 

37.0 

31.8 

26.5 

20.8 

+  14.0 

13.3 

-  2.0 

6.6 

AB  +  B 

-  8.0E 

4.2 

B 

-  6.0 

1.5 

-  5.5 

0.0 

734. 

(247) 

B  =  C6H,NO 

?»-Aminophenol 

°C  1 

Wt.  %  A 

A 

89.0  1 

100.0 

A  +  B 

74. 5E  1 

77.0 

B 

118.0  1 

0.0 

735. 

(264) 

B  =  C6HgN2 

o-Phenylenediamine 

A 

89.0  | 

100.0 

A  + 

A3B2 

58. 0E  1 

71 

A3B2 

68.0  1 

70.  0 

A3B2 

+  B 

58. 0E  1 

65 

B 

99.8  1 

0.0 

736. 

(264) 

B  =  C6H8N2 
m-Phenylenediamintt 
A 

89.0  I  100.0 
A  +  AB2 
36E  I  50 


FREEZING  POINT— SOLUBILITY:  A  =  C6H4 


125 


736. — ( Continued ) 
°C  |  Wt.  %  A 

ab2 

36  |  43.8 

AB2  -|-  b 
36E  |  40 

B 

61.9  1  0 

737.  (264) 

B  =  C6H8N2 
p-Phenylenediamine 
A 

89.0  |  100.0 

A  +  B 

74. 0E  |  78.0 

B 

138.0  1  0.0 

738.  v.  p.  176 
B  =  C7H5N306 
2,  4,  6-Trinitro¬ 
toluene 

739.  v.  p.  176 
B  =  C7Hf,N204 

2,  4-Dinitrotoluene 

740.  (2  58) 

B  =  C7H60, 
ra-Hydroxy- 
benzaldehyde 
°C  |  Wt.  %  A 
A 

87.5  I  100.0 
A  +  B 

63. 0E  |  66.0 

B 

105  0  |  0.0 

741.  v.  p.  176 
B  =  C7S7N02 
p-Nitro  toluene 

742.  (256) 

B  =  C7H9N 
p-Toluidine 
°C  I  Wt.  %  A 
A 

89.0  I  100.0 
A  +  B 

16. 0E  I  48.5 
B 

42.5  1  0.0 

743.  v.  p.  176 
B  =  CsHsNO 

Acetanilide 

744.  (222,  354) 

B  =  C10H8 
Naphthalene 
°C  I  Mol  %  A 
A 


87.5 

100 

84.2 

95 

80.8 

90 

73.3 

80 

64.5 

70 

A  +  AB 

50. 5E 

58 

744. — ( Continued ) 


°C 

Mol  %  A 

AB 

50.8 

50 

AB  +  B 

50. 3E 

40 

B 

59.6 

30 

67.3 

20 

74.2 

10 

77.3 

5 

80.1 

0 

745. 

(237) 

B  =  C10H9N 

a-Naphthylamine 

°C 

Wt.  %  A 

A 

90.0 

100 

81.0 

90 

71.0 

80 

A  +  AB 

57. 0E 

69.0 

AB 

63.2 

60 

63.  8 

64 

63.6 

50 

58.7 

40 

47.5 

30 

AB  +  B 

33. 0E 

20.5 

] 

3 

41.8 

10 

48.0 

0 

746. 

(237) 

B  = 

c10h9n 

/3-Naphthylamine 

A 

90.0 

100.0 

82.2 

90 

72.0 

80 

60.0 

70 

A  +  AB 

51. 8E 

63.8 

AB  +  B 

53. 2U 

56 

B 

65.0 

50 

80.0 

40 

90.5 

30 

97.5 

20 

103.5 

10 

109.0 

0 

747. 

(101) 

B  =  C 

10H16O 

Camphor 

°C 

Mol  %  A 

A 

90.1 

100.0 

A  +  B 

50. 5E 

38.5 

B 

178.0 

0.0 

748. 

(265) 

B  =  C12H9N 

Carbazole 


748. — ( Continued ) 
°C  (Wt.  %  A 
A 


88.0 

100 

76.0 

90 

A  +  B 

72. 0E 

87 

B 

104.5 

80 

137.5 

70 

162.0 

60 

182.0 

50 

198.0 

40 

211.0 

30 

221.5 

20 

230.0 

10 

236.0 

0 

749.  ( 

132,  239) 

B  = 

c12h10 

Acenaphthene 

89.4 

100 

85.7 

95 

82.0 

90 

74.3 

80 

A  +  AB 

66. 3E 

70.5 

AB 

71.0 

60 

72.3 

48.  5 

AB  +  B 

69. 0E 

39.5 

B 

75.0 

30 

81.5 

20 

87.9 

10 

94.5 

0 

750. 

(132) 

B  =  C 

i*HnN 

Diphenylamine 

A 

89.4 

100.0 

A+  B 

30. 0E 

39.0 

B 

52.5 

0.0 

751.  v 

p.  176 

B  = 

^uHio 

Fluorene 

752.  (252) 
B  =  C14H10 
Anthracene 
A 


89 

5 

100 

A  +  B 

84 

0E 

92 

B 

127 

2 

80 

148 

5 

70 

164 

5 

60 

176 

5 

50 

186 

7 

40 

195 

6 

30 

202 

3 

20 

752 . — ( Continued) 

°C  |  Wt.  %  A 

B 

208.0  10 

213.0  0 

759.  (264) 

B  =  C6HsN2 
p-Phenylenediamine 
°C  |  Wt.  %  A 
A 

753.  v.  p.  176 

B  =  C14H10 
Phenanthrene 

170.0  |  100.0 

A  -(-  AB2 
112E  |  47.5 

ab2 

114  ,0ca,j  43.  7 
AB2  -p  B 

112. 0E  |  38.5 

B 

138.0  |  0.0 

754.  (243) 

B  =  C19H10O 
Triphenyl  carbinol 

A 

89.0  |  100.0 

A  +  B 

82. 0E  |  82.0 

B 

159.5  |  0.0 

760.  (258) 

B  =  C7H602 
w-Hydroxy- 
benzaldehyde 

A 

171.0  |  100.0 

A  +  B 

91. 0E  20.0 

B 

105.0  |  0.0 

v.  also  43,  74,  271, 
387,  391,  404,  465, 
466,  556,  583,  708 

C6H  4N  2O4 

p- Dinitrobenzene 
755.  (228) 

B  = 

°C 

] 

5.2 

A  H 

4.8E 

1 

28.0 

80.9B.P. 

CeHe 

Mol  %  B 

3 

0.0 
b  B 

0.6 

1.7 

8.0 

761.  (256) 

B  =  C7H9N 
p-Toluidine 

A 

169.5  |  100.0 

A  +  B 

36.5E  |  16.0 

B 

42.5  |  0.0 

756. 

(259) 

762. 

(259) 

B  = 

CcH7N 

B  = 

CioH8 

Aniline 

Naphthalene 

°C 

Mol  %  A 

°C 

Mol  %  A 

1 

V 

1 

V 

143.5 

61.0 

170.5 

100.0 

131.0 

51.1 

161.0 

86.6 

117.0 

42.4 

150.0 

70.7 

102.0 

34.4 

130.0 

52.7 

72.0 

22.6 

A  +  AB 

36.5 

12.5 

117. 5U 

54.9 

15.0 

9.0 

lB 

757. 

(264) 

116.5 

40.0 

B  =  C6H8No 

109.5 

26.5 

o-Phenylenediamine 

98.8 

18.7 

°C 

Wt.  %  A 

AB  +  B 

A 

76. 5E 

7.0 

170.0 

100.0 

I 

3 

A  +  B 

79.0 

2.7 

84. 3E 

35.0 

80.0 

0.0 

B 

763. 

(237) 

100.0 

0.0 

B  =  C10H9N 

758. 

(264) 

a-Naphthylamine 

B  =  C6H8N2 

°C 

Wt.  %  A 

m-Phenylenediamine 

A 

A 

169.5 

100 

170.0 

100.0 

160.5 

90 

A  +  B 

151.0 

80 

55. 0E 

19.0 

141.0 

70 

B 

129.0 

60 

62.0 

0.0 

114.5 

50 

763. — ( Continued ) 


°C 

|  Wt.  %  A 

A  +  AB 

81. 8U 

39 

AB 

76.5 

30 

58.5 

20 

AB  +  B 

40.  OE 

1  13 

B 

41.9 

10 

48.0 

0 

764. 

(237) 

B  = 

^loHgN 

jS-Naphthylamine 

169.5 

100 

161.2 

90 

152.5 

80 

143.0 

70 

131.3 

60 

117.0 

50 

A  d 

-  AB 

91.  OU 

40.5 

AB  +  B 

87. 8E 

32.5 

B 

97.0 

20 

103.3 

10 

109.0 

0 

765. 

(265) 

B  =  Ci2H9N 

Carbazole 

A 

171.5 

100 

165.5 

90 

158.3 

80 

A  +  B 

143 . OE 

66.5 

B 

159.0 

60 

182.5 

50 

202.5 

40 

217.5 

30 

227.0 

20 

232.2 

10 

236.0 

0 

766.  v 

p.  176 

B  = 

i-iaHio 

Acenaphthene 

767.  v 

p.  176 

B  = 

C13H10 

Fluorene 

768.  v 

p.  176 

B  = 

£  1 4H 1 0 

Anth 

racene 

769.  (228) 

B  =  C14H10 
Phenanthrene 


°C  |  Wt.  %  A 
A 

172.0  |  100 

A  +  AB3 
79 . 0E  I  28 
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CcH4N204.— 

(' Continued ) 
769. — ( Continued ) 


°c 

Wt.  %  A 

ab3 

81.0 

j  24 

ab3 

+  B 

80.  OE 

I  23 

B 

103.0 

0 

770. 

(243) 

B  =  C 

19H16O 

Triphenyl  carbinol 

A 

171.0 

100.0 

A  +  B 

132. OE 

36.0 

B 

159.5 

0.0 

v.  also  75 

c6h4n2o5 

2,  3-Dinitrophenol 

771. 

(423) 

B  = 

C6H6 

145.1 

100 

138.2 

90 

125.1 

80 

118.9 

70 

113.5 

60 

108.5 

50 

103.2 

40 

97.2 

30 

88.6 

20 

74.3 

10 

C6H4N  2O5 

2,  4-Dinitrophenol 

772.  v.  p.  176 

B  =  C6H0NO3 

o-Nitrophenol 

773. 

(423) 

B  = 

CoH6 

112.9 

100 

102.3 

90 

94.5 

80 

87.7 

70 

82.0 

60 

75.8 

50 

69.0 

40 

61.2 

30 

49.0 

20 

774. 

(224) 

B  =  C6H7N 
Aniline 

°C  |  Mol  %  A 
A 


110 

5 

100 

106 

0 

90 

100 

0 

80 

92 

5 

70 

84 

0 

60 

79 

7 

55 

774 .—(Continued) 
°C  |  Mol  %  A 
A  +  AB 


74.  OU 

50 

AB 

73.8 

45 

73.4 

40 

70.7 

30 

62.5 

20 

45.5 

10 

+24.0 

5 

AB  +  B 

-  7.0E 

1.5 

B 

-  6.3 

0.0 

775. 

(272) 

B  =  C6H8N2 

o-Phenylenediamine 

°C 

Wt.  %  A 

A 

110.0 

100.0 

A  +  AB 

83. 5E 

74.0 

AB 

86.0 

63 

AB  +  B 

72.  OE 

43.0 

B 

100.2 

0.0 

776. 

(272) 

B  —  CcH8N2 
ra-Phenylenediamine 
A 

111.0  I  100.0 

A  +  AB 
91. 5E  |  75.0 

AB 

100. 0  |  63 

AB  +  B 
53. 0E  |  19.0 

B 

62,0  1  0,0 

777.  (2  72) 

B  =  C6HsN2 

p-Phenylenediamine 

A 

110.0  |  100.0 
A  +  AjB 
107. OE  |  97.0 

A3B 

118. 0  |  83.  6 

A3B  T  A2B 
109. OU  |  74.0 

A2B  -{-  B 
88. 5E  |  37.5 

B 

138.5  |  00 

778.  (258) 

B  =  C7H602 
m-Hydroxy- 
benzaldehyde 

A 

112.0  |  100.0 
A  +  AB 
78.0  |  63.0 


778. — ( Continued ) 


°C 

1  Wt.  %  A 

AB 

78.6 

60.0 

AB  +  B 

78.  OE 

43.0 

B 

105.0 

0.0 

779. 

(208) 

jB  —  C7H8O2 

Dimethylpyrone 

°C 

Mol  %  A 

1 

4 

114.0 

100 

111.7 

95 

108.6 

90 

104.8 

85 

100.3 

80 

95.1 

75 

89.1 

70 

80.3 

65 

A  +  AB 

73.  OE 

61.5 

AB 

77.4 

55 

78.4 

60 

AB  +  B 

77. 3E 

44 

B 

87.3 

40 

97.2 

35 

105.8 

30 

112.5 

25 

117.9 

20 

122.7 

15 

126.6 

10 

132.1 

0 

780. 

(249) 

B  =  CsH80 

Acetophenone 

°C 

Wt.  %  A 

A 

110.0 

100.0 

A  +  B 

12.  OE 

21.0 

B 

20.5  1 

0.0 

781.  v. 

p.  176 

B  =  C8H9NO 

Acetanilide 

781.1. 

(274.1) 

B  =  C9H802 

Cinnamic  acid 

°C  | 

Wt.  %  A 

A 

112.0  1 

100 

A  +  AB? 

91. OE  1 

70.0 

AB? 

91.0  1 

AB?  +  B 

91. OU  1 

59.0 

B 

133.0  | 

0 

782.  (222,  410) 


B  = 

CioH8 

Naphthalene 

°C 

1  Mol  %  A 

A 

111.4 

100 

105.8 

90 

99.8 

80 

93.3 

70 

A  +  AB 

88. 5E  1  63.5 

AB 

90.1 

60 

92.  0 

60 

91.3 

40 

87.4 

30 

78.2 

20 

AB  +  B 

71. 5E 

14.8 

] 

B 

74.6 

10 

80.1 

0 

783. 

(237) 

B  = 

7xoH9N 

a-Naphthylamine 

°C 

Wt.  %  A 

A 

109.0 

100 

104.8 

90 

96.5 

80 

A  +  AB 

90.  OE 

74 

AB 

97.2 

70 

104.  6 

66.3 

103.8 

50 

98.7 

40 

88.8 

30 

74.0 

20 

51.2 

10 

AB  +  B 

42.  OE 

7 

B 

48.0 

0 

784. 

(237) 

B  =  C10H9N 

d-Naphthylamine 

A 

109.0 

100 

103.5 

90 

95.2 

80 

84.6 

70 

A  +  AB 

72. OE  I 

60.5 

AB 

72.3 

66.3 

AB  +  B 

72. OE  | 

49.5 

B 

81.7 

40 

90.5 

30 

97.8 

20 

103.8 

10 

109.0 

0 

785.  (108,  253) 
B  =  CioHieO 
Camphor 


°C 

|  Mol  %  A 

A 

111.4 

I  100.0 

A  +  B 

69. 3E 

|  30.7 

B 

178.0 

1  0.0 

786. 

(234) 

B  —  Ci0Hi6O 

Fenchone 

°C 

|  Wt.  %  A 

A 

111.0 

|  100.0 

A  +  B 

2.0E 

6.0 

B 

5.3 

0.0 

787. 

(238) 

B  =  C„H12N20 

Antipyrine 

4 

110.5 

100.0 

Vis. 

62 . 2  to 

60  to  58 

1 

38.9 

B 

109.8 

0.0 

788. 

(263) 

B  =  C12H9N 

Carbazole 

4 

110.0 

100 

103.5 

90 

A  d 

-  B 

98. 6E 

83 

B 

141.5 

70 

165.0 

60 

184.0 

50 

199.2 

40 

211.0 

30 

220.8 

20 

229.0 

10 

236.5 

0 

789. 

(239) 

B  = 

c12h10 

Acenaphthene 

A 

110.0 

100.0 

A  +  AB 

83.  OE 

68.0 

AB 

86.0 

64.4 

AB  +  B 

74.  OE 

29.0 

B 

90.5 

0.0 

789.1. 

(274.2) 

B  =  C 

12H10N2 

Azobenzene 


789.1. — ( Continued ) 
°C  |  Wt.  %  A 
A 

112.0  |  100 
A  +  B 

54. OE  |  28.0 

B 

67  |  0 

790.  (261) 

B  =  C12HnN 
Diphenylamine 
A 

108.0  |  100.0 
A  +  B 

41. 6E  |  28.0 

B 

52,0  |  0,0 

791.  v.  p.  176 
B  =  C13H10 
Fluorene 

792.  (249) 

B  =  C13H10O 
Benzophenone 
°C  I  Wt.  %  A 
A 

110.0  !  100.0 

A  +  B 

35. OE  [  20.0 

B 

47.0  |  0.0 

792.1.  (234.1) 

B  =  C13H120 
Benzhydrol 
A 


112.5 

100 

A  +  B 

51.  OE 

19.0 

B 

64.5 

0 

793.  d 

p.  176 

B  = 

c14h10 

Anthracene 

794. 

(241) 

B  = 

c14h10 

Phenanthrene 

°C 

Wt.  %  B 

B 

103 

100.0 

96 

89.4 

90 

83.3 

83 

75.9 

68 

61.6 

A  H 

b  B 

61. 5E 

56.5 

A 

67 

51.7 

82 

39.7 

96 

23.9 

101 

15.1 

107 

7.0 

111 

0.0 

v.  also  440,  458.2, 
459,1,  476,  584 
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C6H4N2O5 


2,  5-Dinitrophenol 


795. 

(423) 

B  = 

c6h6 

°C 

Wt.  %  A 

105.6 

100 

95.4 

90 

87.0 

80 

80.3 

70 

74.5 

60 

68.6 

50 

61.7 

40 

58.7 

30 

49.0 

20 

20.0 

10 

C6H4N20b 

2,  6-Dinitrophenol 

796. 

(423) 

B  = 

CeHe 

62.2 

100 

52.4 

90 

45.3 

80 

39.2 

70 

33.8 

60 

28.9 

50 

23.7 

40 

c6h4n2o5 

3,  4-Dinitrophenol 

797. 

(423) 

B  = 

CeHe 

134.7 

100 

125.2 

90 

118.8 

80 

115.2 

70 

112.7 

60 

110.5 

50 

108.9 

40 

107.2 

30 

102.8 

20 

93.5 

10 

v.  also  1860 

c6h4n2o6 

2,  4-Dinitro- 

resorcinol 

798. 

(108) 

B  = 

DioHieO 

Camphor 

°C 

|  Mol  %  A 

A 

142.7 

I  100.0 

A  +  B 

47. 2E 

1  29.0 

B 

178.0 

|  0.0 

c6h4n4o6 

Picramide 

799.  (107) 

B  =  CioHs 

Naphthalene 

°C  |  Wt.  %  A 
A 

185.2  I  100.0 


799. — ( Continued ) 
°C  |  Wt.  %  A 
A  +  AB 
157. 6E  |  84.6 

AB 

168. 8  |  64 

AB  +  B 
75. 8E  |  10.5 

B 

80,0  ]  0.0 

800.  (107) 

B  =  C12H10 
Acenaphthene 
A 

185.2  |  100.0 

A  +  AB 
178. IE  |  93.2 

AB 

196.4  |  69.6 

AB  +  B 
93. 6E  |  4.4 

B 

96.2  |  0.0 

801.  (107) 

B  =  C13H10 
Fluorene 

A 

185.2  |  100.0 

A  +  AB 

127. 5U  j  53.0 
AB  +  B 
96. 3E  |  19.8 

B 

112.3  1  0.0 

802.  (107) 

B  =  CnHio 
Anthracene 
A 

185.2  |  100.0 

A  +  AB 

149. 6E  |  74.5 

AB 

168. 8  |  66. 1 

AB  +  B 

152. 3E  |  50.3 

B 

213.0  1  0.0 

803.  (107) 

B  =  C14H10 

Phenanthrene 

A 

185.2  |  100.0 

A  +  AB 

147. IE  I  70.4 
AB 

160. 2  |  66. 1 

AB  +  B 
93.4E  |  15.7 

B 

99.2  1  00 

804.  (I07) 

B  =  C18H18 

Retene 

A 

185.2  I  100.0 


804. — ( Continued ) 
°C  |  Wt.  %  A 
A+  AB 

124.3  |  52.0 

AB 

126. 1  |  49. 3 

AB  +  B 
76. 7E  |  12.3 

B 

95.2  |  0.0 

v.  also  585 


CeH402 

p-Quinone 
805.  (266) 

B  =  C6H6N02 
Nitrobenzene 


100 

75 

6 

80 

GO 

8 

60 

34 

2 

40 

23 

5 

v.  also 

1860 

806. 

(266) 

B  =  C 

6HgO 

Hydroquinol 

A 

114.5  |  100 

A  +  AB 


107. 0E  | 

97 

AB 

140.0 

90 

153.0 

80 

161.0 

70 

166.7 

60 

169.0 

50 

165.5 

40 

158.0 

30 

AB  +  B 

150. 0E 

I 

22 

3 

161.0 

10 

165.0 

5 

169.0 

0 

(A  metastable) 

A 

114.5 

100 

107.0m 

90 

97.5m 

80 

86 . 5m 

70 

A  d 

-  AB 

75mE 

62 

AB 

105.0m 

59 

135.0m 

55 

168m  ca. 

ca.  46 

165.5m 

40 

1 58 . 0m 

30 

AB  +  B 

150. 0E 

22 

B 

161.0 

10 

165.0 

5 

169.0 

0 

v.  also  1860 


807.  (266) 

B  =  C10H8 
Naphthalene 
°C  |  Wt.  %  A 
A 

115.0  |  100 

A  +  B 

58. 0E  j  34 

B 

80.0  [  0 

808.  (266) 

B  =  CioHgO 
/3-Naphthol 
A 


116.0 

100 

113.5 

95 

110.0 

90 

102 

80 

93.0 

70 

A  +  AB 

81. 0E  | 

58 

AB 

84.5 

50 

85.3 

42.8 

AB  +  B 

79. 0E 

29 

B 

95.0 

20 

111.0 

10 

117.0 

5 

122.0 

0 

v.  also  1860 

809. 

(266) 

B  =  C10H9N 

tt-Naphthylamine 

116.0 

100 

113.0 

95 

109.5 

90 

100.5 

80 

91.0 

70 

80.5 

60 

74.5 

55 

67.8 

50 

A  H 

b  AB 

59. 0E 

|  44 

AB 

69.0 

43 

59.0 

40 

49.0 

30 

38.0 

20 

AB  +  B 

27. 0E 

17 

B 

37.0 

10 

43.5 

5 

49.0 

0 

v.  also  1860 


810.  (266) 

B  =  C12H10 
Acenaphthene 
A 

115.0  |  100 

A  +  B 

67. 0E  |  37 


8 10. — ( Continued ) 
°C  |  Wt.  %  A 
B 

93.0  1  0 

811.  (266) 

B  =  C12H„N 
Diphenylamine 
A 

115.0  |  100 

A  +  B 

32. 0E  j  24 

B 

54.0  1  0 

812.  (266) 

B  =  C13H10 
Fluorene 
A 

115.0  |  100 

A  +  B 

72. 0E  j  41 

B 

111.0  1  0 
813.  (266) 

B  =  C14H10 
Anthracene 
A 

115.0  |  100 

A  +  AB 
102. 5E  |  86 

AB 

196. 0  |  37.  7 

AB  +  B 
189. OE  |  25 

B 

213.0  |  0 

v.  also  1860 
S14.  (266) 

B  =  C14H10 
Phenanthrene 
A 

115.0  |  100 

A  +  B 

61. OE  j  30 

B 

98.0  1  0 

815.  (266) 

B  =  C19H16 
Triphenylmethane 
A 

115.0  |  100 

A  +  B 

69 . OE  |  22 

B 

90.0  1  0 

816.  (266) 

B  =  C19H1GO 
Triphenyl  carbinol 
A 

116.0  |  100 

A  +  B 

93. OE  j  39 

B 

161.0  |  0 

v.  also  123,  1860 


CeHsBr 

Bromobenzene 
817.  (364) 

B  =  C6H5C1 
Chlorobenzene 


I  wt. 

°C  I  %  A 

Mix. 


tL 

ts 

-28 

1 

-28 

1 

100 

-30 

5 

-31 

1 

90 

-33 

1 

-33 

9 

80 

-35 

O 

-36 

3 

70 

-36 

8 

-38 

3 

60 

-38 

7 

-39 

8 

50 

-40 

1 

-41 

4 

40 

-41 

2 

-42 

4 

30 

-42 

3 

-43 

2 

20 

-43 

3 

-43 

9 

10 

-44 

0 

-44 

0 

0 

818.  (364) 

B  —  C  &H  5F 
Fluorobenzene 

Mixed  crystals 


-28.1 

-28.1 

100 

-35.3 

-38.0 

90 

-42.5 

-48.5 

80 

-49.7 

-58.5 

70 

-57.0 

-62.5 

60 

-62. 5E 

-62. 5E 

52.5 

-57.2 

-62.5 

40 

-53.1 

-62.5 

30 

-48.9 

-62.5 

20 

-44.7 

—  50.5 

10 

-40.5 

-40.5 

0 

819.  (364) 

B  =  C6H6I 
Iodobenzene 


Mix. 


-28.1 

-28.1 

100 

-29.6 

-32.0 

90 

-32.1 

-35.0 

80 

-35.5 

-36.3 

70 

-36. 5f 

-36. 5t 

65 

-35.5 

-36.2 

60 

-32.9 

-35.5 

CO 

00 

-31.7 

-34.5 

40 

-31.0 

-33.3 

30 

-30.4 

-32.2 

20 

-29.7 

-30.8 

10 

-29.0 

-29.0 

0 

820.  (428) 

B  =  C6HoN03 
o-Nitrophenoi 


°c 

Wt.  %A 

44.9 

0 

42.5 

5 

40.1 

10 

35.6 

20 

31.3 

30 

26.2 

40 

20.6 

50 

821. 

(428) 

B  =  C6H5NC3 

p-Nitrophenol 

114.0 

0 

109.0 

5 

105.3 

10 

99.5 

20 

94.5 

30 

90.0 

40 

87.2 

50 
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CeHsBr. — 

(' Continued ) 


821.— {Continued) 


°C 

83.7 

78.0 


Wt.  % 
60 
70 


v.  also  677,  728 


C6H5BrO 

o-Bromophenol 
822.  v.  p.  176 
B  =  CeHjRrO 
p-Bromophenol 


CcH6C1 

Chlorobenzene 
823.  (364) 

B  =  C6H5F 
Fluorobenzene 

wt. 

°C  %  A 

Mixed  crystals 


tl, 

-44.0 

-44 

0 

100 

-48.2 

-52 

0 

90 

-52.8 

-60 

8 

80 

-58.2 

-71 

0 

70 

-64.6 

-71 

0 

60 

-71. 0E 

-71 

0E 

52 

-62.6 

-71 

0 

40 

-56.0 

-71 

0 

30 

-50.2 

-64 

5 

20 

-45.1 

-50 

5 

10 

-40.5 

-40 

5 

0 

824.  (364) 
B  =  C6H6I 
Iodobenzene 


Mix. 


-44 

0 

-44 

0 

100 

-45 

7 

-47 

9 

90 

00 

1 

2 

-49 

7 

80 

-50 

1 

-50 

7 

70 

-51 

5t 

-51 

5t 

57 

-51 

1 

-51 

2 

50 

00 

1 

9 

-49 

6 

40 

-45 

7 

-47 

4 

30 

-41 

6 

-44 

5 

20 

-35 

8 

-39 

9 

10 

-29 

0 

-29 

0 

0 

825.  v.  p.  176 
B  =  C7H6C10 
Benzoyl  chloride 


826.  (364) 

B  =  C7H5N 
Cyanobenzene 

Mixed  crystals 


-44 

0 

-44 

0 

100 

-48 

4 

-51 

6 

90 

-54 

4 

-63 

0 

80 

-63 

7E 

-63 

7E 

66.5 

-56 

1 

-63 

7 

60 

-45 

5 

-63 

7 

50 

-36 

5 

-55 

0 

40 

-28 

9 

-40 

5 

30 

-22 

4 

-29 

0 

20 

-16 

9 

-20 

0 

10 

-12 

1 

-12 

1 

0 

827.  v.  p.  176 
B  =  Ci0H8 
Naphthalene 


827.1 

(475) 

B  =  C10H9N 

a-Naphthylamine 

°C 

Mol  %  A 

-4.0 

80 

+7.5 

70 

14.5 

60 

20.0? 

50 

24.0? 

40 

29.0? 

30 

37.4 

20 

43.2 

10 

46.3 

5 

49.4 

0 

827.2. 

(475) 

B  =  C10H9N 

/3-  N  a  p  h  t  h  y  1  a  i  n  i  n  e 

4.5 

97.5 

27.0 

95 

43.5 

90 

61.0 

80 

71.0 

70 

79.0 

60 

85.5 

50 

91.0 

40 

96.0 

30 

100.5 

20 

105.0 

10 

108.0 

5 

110.6 

0 

828. 

(475) 

B  = 

:i2h9n 

Carbazole 

g  B  per 

°C 

100  g  A 

20.0 

0.55 

30.0 

0.76 

40.0 

1.07 

50.0 

1.45 

60.0 

2.0 

70.0 

2.75 

80.0 

3.7 

100.0 

7.0 

829.  v.  p.  176 

B  = 

3l2Hio 

Acenaphthene 

830.  v 

p.  176 

B  = 

213H10 

Fluorene 

831.  v 

p.  176 

B  = 

3 1 4H 1 0 

Anthracene 

832.  v. 

p.  176 

B  = 

3i4Hiq 

Phenanthrene 

v.  also  290.1,  817 

C6H5C1N202 


l-Amino-2-nitro-4- 
chloroaniline 
833.  (62) 

B  =  C6H6C1N202 
1-  Amino- 3-ni  tro- 4- 
chloroaniline 


833 .—{Continued) 
°C  |  Mol  %  A 
A 

115.7  |  100 

A  +  B 

73. 6E  |  45 

B 

102.7  I  0 


C6H5C10 

o-Chlorophenol 

834.  v 

p.  176 

B  =  CeHsCIO 

p-Chlorophenol 

835. 

(429) 

B  = 

CsHe 

°C 

Wt.  %  A 

1 

V 

+  7.0 

100 

-  0.2 

90 

-  7.0 

80 

-13.3 

70 

A  - 

hB 

-19. 5E 

61.5 

] 

3 

-13.6 

50 

-  9.3 

40 

-  5.3 

30 

-  1.4 

20 

+  2.2 

10 

5.4 

0 

836. 

(53) 

B  = 

c6h7n 

Aniline 

°C 

Mol  %  A 

+  8.0 

100.0 

A  +  AB 

-  1.75E 

83.8 

AB 

+  29.4 

50.0 

AB  +  B 

— 12.0E 

9.7 

B 

-  6.5 

0.0 

837. 

(53) 

B  =  CsHnN 

Dimethylaniline 

A 

+  8.0 

100.0 

A  +  AB 

-  2.8E 

84.0 

AB 

+  16.7 

50.0 

AB  +  B 

-  4.5E 

12.5 

B 

+  1.0 

0.0 

838. 

(53) 

B  =  C9H7N 
Quinoline 
A 

+  8.0  |  100.0 
A  +  AB 

-10.9E  I  79.1 


838. — ( Continued ) 


°c 

Mol  %  A 

AB 

+47.4 

50.0 

AB  +  B 

-27. 6E 

9.6 

B 

-19.5 

0.0 

839. 

(53) 

B  =  C 

:13h„n 

Diphenyl- 

methylamine 

A 

+  8.0 

100 

A  +  B 

-29.  IE 

43.6 

B 

-  9.6 

0.0 

v.  also  370,  508 

C6H5C10 

wt-Chlorophenol 

840. 

(429) 

B  = 

c6h6 

°C 

Wt.  %  A 

A 

32.5 

100 

24.8 

90 

17.4 

80 

10.6 

70 

+5.0 

60 

-0.3 

50 

A  H 

-  B 

-7.0E 

39.7 

B 

-4.0 

30 

-1.0 

20 

+2.3 

10 

5.4 

0 

C6H5C10 

p-Chlorophenol 

841. 

(429) 

B  = 

CelD 

A 

41.0 

100 

33.0 

90 

25.5 

80 

18.9 

70 

12.6 

60 

+  5.7 

50 

A  H 

b  B 

-5.5E 

37.5 

B 

-3.3 

30 

-0.4 

20 

+2.5 

10 

5.4 

0 

v.  also  834 

C6H5C12N 

2,  4-Dichloroaniline 

842.  (138) 

B  = CuHnN 
Diphenylamine 


842. — ( Continued ) 
°C  |  Wt.  %  A 
A 

59.5  |  100 

A  +  B 

30E  ca.  |  44 

B 

52.9  I  0 


c6h5f 

Fluorobenzene 


843.  (364) 
B  =  C6H6I 
Iodobenzene 


°< 

"1 

Wt. 
%  A 

Mixed  crystals 

tL 

ta 

40.5 

-40.5 

100 

42  6 

-47.0 

90 

45.3 

-53.5 

80 

48.4 

-60.0 

70 

51.7 

-60.5 

60 

55.0 

-60.5 

50 

58.1 

-60.5 

40 

60. 5E 

-60. 5E 

32.5 

48.4 

-53.0 

20 

38.7 

-41.0 

10 

29.0 

-29.0 

0 

v.  also  818,  823 


c6h5i 

Iodobenzene 


846. — ( Continued ) 


°C 

1 

Mol  %  A 
V 

48.2 

70 

41.7 

60 

33.5 

50 

22.7 

40 

+  7.8 

30 

A  +  B 

-13. 0E 

19 

B 

-  9.5 

10 

-  6.0 

0 

c6h5no2 

Nitrobenzene 


848.  v.  p.  176 
B  =  C6H6 
850.  v.  p.  176 
B  =  C6H6N202 
o-Nitroaniline 
851.  v.  p.  176 
B  =  C6H6N202 
m-Nitroaniline 

852.  v.  p.  176 
B  =  C6H0N2O2 
p-Nitroaniline 

853.  v.  p.  176 
B  =  C6H60 

Phenol 


v.  819,  824,  843 


c6h5io 

o-Iodophenol 
844.  v.  p.  176 
B  =  C6H5IO 
p-Iodophenol 

c6h5no 

Nitrosobenzene 
845.  (201) 

B  =  C6H6N02 
Nitrobenzene 


°C 

Wt.  %  A 

A 

68.0 

100 

61.5 

90 

54.5 

80 

47.5 

70 

40.0 

60 

32.5 

50 

24.5 

40 

16.5 

30 

8.0 

20 

A  +  B 

0.0 

10 

B 

5.0 

0 

846.  (220) 
B  =  C6H7N 


Aniline 

°C  |  Mol  %  A 
A 


63.5 

59.0 

53.9 


100 

90 

80 


854. 

(344) 

B  —  CeHe02 

Resorcinol 

°C 

Mol  %  A 

110.4 

0 

104.5 

10 

98.0 

20 

90.8 

30 

83.4 

40 

75.6 

50 

67.2 

60 

57.7 

70 

46.0 

80 

29.0 

90 

855.  (222) 
B  =  C6H7N 


Aniline 

7 

+  2.8 

100.0 

-  6.1 

86.3 

-14.7 

69.5 

-20.4 

57.0 

-24.1 

50.6 

A  H 

b  B 

-29. 8E 

41.0 

I 

3 

-22.3 

28.9 

-15.6 

16.0 

-  6.1 

0.0 

857.  v.  p.  176 
B  =  C7H6C10 
Benzoyl  chloride 


858.  v.  p.  176 
B  =  C7H602 
Benzoic  acid 
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859.  (430) 

B  =  C7H;N02 
o-Nitro  toluene 


°c 

Wt.  %  A 

5.22 

100 

4.25 

98 

3.18 

96 

2.07 

94 

1.04 

92 

0.0 

90 

860. 

(430) 

B  =  C7H;N02 

p-Nitrotoluene 

5.22 

100 

4.14 

98 

3.06 

96 

2.00 

94 

+0.95 

92 

-0.22 

90 

861.  v.  p.  176 
B  =  CioHs 
Naphthalene 


862.  (86,  413) 

B  =  C10H.2oO 
Menthol 


°c 

Mol  % 

A 

5 

7 

100 

0 

2 

9 

93 

7 

A  +  B 

2 

6E 

1  91 

2 

B 

10 

2 

88 

16 

2 

81 

7 

22 

0 

70 

1 

23 

8 

61 

2 

25 

7 

51 

7 

27 

4 

41 

6 

29 

5 

31 

2 

31 

9 

21 

1 

35 

2 

11 

2 

40 

3 

3 

6 

42 

0 

0 

0 

863.  v.  p.  177 
B  =  Ci2H9N 

Carbazole 

864.  v.  p.  177 
B  =  C12H10 

Acenaphthene 
865.  (413) 

B  =  Cl2Hl808 
Diethyl  diacetyl- 


tartrate 

A 


5.7 

100.0 

0.0 

90.02 

A  +  B 

-  1.65E 

I 

86.68 

3 

+  13.4 

77.22 

24.4 

67.72 

34.55 

55.86 

43.0 

41.99 

50.0 

29.55 

865. — ( Continued ) 


°C 

Mol  %  A 

B 

56.0 

18.21 

60.9 

9.57 

67.0 

0.0 

866.  v.  p.  177 
B  =  C13H10 
Fluorene 


867.  v.  p.  177 
B  =  CnHsOi 
Anthraquinone 

868.  v.  p.  177 
B  =  C14H10 
Anthracene 

868.1.  v.  p.  177 
B  =  C14H10 
Phenanthrene 
868.2.  (48) 

B  =  C14H14N203 
p-Azoxyanisole 
A 

5.4  |  100 

A  +  B 


3.2E 

96.9 

B 

17.0 

95 

39.5 

90 

60.5 

80 

73.5 

70 

83.0 

60 

91.0 

50 

98.0 

40 

103.5 

30 

109.0 

20 

113.5 

10 

118.0 

0 

.  also  23 

242,  273 

290.2,  678,  729,  805, 
820,  845,  1860 

c6h5no3 

o-Nitrophenol 

869.  v.  p.  177 
B  =  C6H6N03 
m-Nitrophenol 

v.  also  1861 

870.  ».  p.  177 
B  =  06H6NO3 
p-Nitrophenol 

v.  also  1861 


871. 

48,  71) 

B  = 

c6h6 

°C 

Wt.  %  A 

A 

44.0 

100 

40.3 

95 

37.0 

90 

30.5 

80 

24.1 

70 

18.5 

60 

12.5 

50 

+5.6 

40 

-1.5 

30 

87 1 . — ( Continued ) 


°C 

1 

Wt.  %  A 

I 

-2.5 

20 

+  1.6 

10 

3.5 

5 

5.5 

0 

872. 

(259) 

B  = 

c6h7n 

Aniline 

°C 

Mol  %  A 

X 

V 

46.0 

100.0 

38.0 

83.3 

27.0 

63.2 

17.5 

50.0 

+  10.0 

39.4 

-  2.5 

26.1 

A  - 

b  B 

-13. 5E 

14.2 

1 

B 

-10.5 

8.4 

-  6.3 

0.0 

873. 

(247) 

B  =  C6H7NO 

m-Aminophenol 

°C 

Wt.  %  A 

A 

44.5 

100 

A  +  B 

43. 5E 

98 

B 

118.0 

0 

874. 

(257) 

B  =  C6H8N2 

o-Phenylenediamine 

A 

45.2 

100 

A  +  B 

38. 8E 

91 

B 

53.5 

80 

64.0 

70 

72.0 

60 

78.3 

50 

83.5 

40 

88.2 

30 

92.5 

20 

96.7 

10 

101.0 

0 

875. 

(257) 

B  =  C6H,N2 

m-Phenylenediamine 

A 

45.0 

100 

39.0 

90 

35.7 

80 

A  H 

-  B 

33. 5E 

67 

B 

37.2 

60 

41.8 

50 

45.8 

40 

49.5 

30 

53.1 

20 

87 5.— (Continued) 


°C 

Wt.  %  A 

B 

57.2 

10 

62.0 

0 

876. 

(257) 

B  =  CcH8N2 

p-Phenylenediamine 

A 

45.0 

100 

A  +  B 

42. 5E 

95.5 

B 

61.8 

90 

85.0 

80 

98.5 

70 

107.8 

60 

114.8 

50 

120.5 

40 

125.3 

30 

130.0 

20 

134.8 

10 

140.0 

0 

877. 

(258) 

B  =  C7H602 

m-Hydroxy- 

benzaldehyde 

A 

44.5 

100 

A  +  B 

41. 0E 

91 

B 

105.0 

0 

878. 

(231) 

B  =  C7H7NO 

Benzamide 

A 

44.8 

100 

A  +  B 

41. 8E 

95 

B 

124.8 

0 

879. 

(428) 

B  = 

c7h8 

Toluene 

44.9 

100 

41.2 

95 

38.0 

90 

32.8 

80 

27.7 

70 

22.6 

60 

17.0 

50 

10.2 

40 

2.2 

30 

880. 

(208) 

B  —  C7Hs02 
Dimethylpyrone 
°C  I  Mol  %  A 
A 


44.7 
42.3 

39.8 

37.2 

34.3 


100 

95 

90 

85 

80 


880.' — ( Continued ) 


°c 

Mol  %  A 

A  +  B 

33. 0E 

77.5 

B 

39.0 

75 

51.8 

70 

63.5 

65 

73.9 

60 

83.0 

55 

90.2 

50 

97.3 

45 

103.0 

40 

108.0 

35 

112.2 

30 

116.1 

25 

119.8 

20 

123.2 

15 

126.3 

10 

132.1 

0 

881.  v.  p.  177 

B  =  C7H9N 
p-Toluidine 

882.  (42) 

B  = 

c8h7no4 

o-Nitrophenyl 

acetate 

°C 

1  Mol  %  A 

A 

44.5 

1  100 

A  +  B 

14. 0E 

i  35 

B 

37.5 

1  0 

883.  (2  4  9) 

B  = 

c8h8o 

Acetophenone 

°C 

1  wt.  %  A 

A 

44.5 

|  100 

A  +  B 

2.5E 

1  47 

B 

20.2 

1  0 

883.1 

.  (274.1) 

B  = 

C9H8O2 

Cinnamic  acid 

A 

44.5 

|  100 

A  +  B 

42. 0E 

|  89.0 

B 

133.0 

1  0 

884. 

v.  p.  177 

B  = 

-  Ci0Hs 

Naphthalene 

885. 

v.  p.  177 

B  = 

c10h9n 

a-Naphthylamine 

886. 

v.  p.  177 

B  = 

c10h9n 

/3-Naphthylamine 

887.  (108,  253) 
B  =  C10Hi  ;0 
Camphor 


°c 

Mol  %  A 
V 

45.0 

100 

A  +  B 

12. 0E 

45 

B 

178.0 

0 

888. 

(234) 

B  =  C 

hoHieO 

Fenchone 

°c 

1 

Wt.  %  A 

+44.5 

100 

A  H 

b  B 

extp. 

-  5.0E 

92 

B 

vis. 

30  to  15 

+  5.3 

0 

889.  (36) 

B  =  CioHisO 

Cineole 

A 

+44.0  I  100 

A  +  B 

-  6.0E  j  13 

B 

+  1.0  1  0 

890.  (238) 

B  =  C„H12N20 
Antipyrine 
A 

43.5  |  100 

A  +  B 

13. 0E  |  53 

B 

109.8  |  0 

891.  v.  p.  177 

B  =  C12H9N 
Carbazole 

892.  (239) 

B  =  C12H1Q 
Acenapthene 
°C  |  Wt.  %  A 
A 

44.5  |  100 

A  +  B 

32. 0E  |  77 

B 

90.5  1  0 

892.1  (274.2) 

B  =  C12H10N2 

Azobenzene 

A 

44.0  I  100 
A  +  B 

29. 0E  |  60.0 

B 

67  |  0 
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c6h5no3.- 

( Continued ) 

893.  (138,  261) 

B  -  ChHuN 
Diphenylamine 

°C  fwt.  %  A 
A 

44.5  |  100 

A  +  B 

21. 0E  j  51 
B 

53.1  |  0 

894.  (2  74) 

B  =  C13H10O 
Benzophenone 

A 

45.0  |  100 

A  +  B 

16. 0E  |  45 

B 

47.0  |  0 

894.1.  (234.1) 

B  =  C13H120 
Benzhydrol 
A 

44.5  |  100 

A  +  B 

29. 0E  |  61.0 

B 

64.5  |  0 

895.  (252) 

B  =  C14H10 
Anthracene 

A 

44.5  |  100 

A  +  B 


44.  OE 

98 

B 

66.5 

95 

93.0 

90 

125.0 

80 

144.0 

70 

158.0 

60 

170.0 

50 

180.0 

40 

189.5 

30 

197.5 

20 

205.0 

10 

212.0 

0 

896. 

(2S4) 

B  = 

c19h16 

Triphenylmethane 

A 

45.0 

100 

A  +  B 

36.  OE 

70 

B 

91.0 

0 

898. 

(243) 

B  —  CigHigO 
Triphenyl  carbinol 
A 

44.7  |  100 

A  +  B 

41. 0E  |  90 


898. — ( Continued ) 

903. 

(257) 

°C 

|  Wt.  %  A 

B  = 

CeHsN  2 

B 

o-Phenylenediamine 

159.5 

0 

°C 

1  Wt.  %  A 

v.  also  124.  243.  295. 

A 

321,  371, 

441,  459.2, 

95.0 

100 

477,  497, 

586.  772. 

85.3 

90 

1860,  1861 

A  -f-  A2B 

73. 5E 

81.5 

c6h5no3 

A2B 

m-Nitrophenol 

73.  9 

72 

899.  v.  p.  177 

69.8 

60 

B  =  C6H6N03 

AoB  +  AB 

p-Nitrophenol 

63. 2U 

55 

v.  also  1861 

AB  +  B 

63.  IE 

47 

900.  (48,  71) 

B 

B  = 

c6h6 

73.3 

40 

°C 

Wt.  %  B 

82.3 

30 

95.2 

0 

89.9 

20 

91.0 

5 

95.8 

10 

87.7 

10 

101.0 

0 

82.0 

20 

77.8 

30 

904. 

(257) 

75.4 

40 

B  =  C6H8N2 

73.5 

50 

m-Phenylenediamine 

71.0 

60 

A 

68.3 

70 

95.0 

100 

63.5 

SO 

91.3 

90 

52.0 

90 

A  +  AoB 

39.5 

95 

71. 0E 

82 

15.0 

99 

AoB 

0.0 

99.5 

74.  6 

72 

901. 

(259) 

A2B  -J-  AB 

B  = 

c6h7n 

74. 0E 

68 

Aniline 

AB 

°C 

Mol  %  A 

74.4 

60 

A 

80.3 

66.3 

96.0 

100.0 

79.8 

50 

82.0 

80.5 

84.1 

40 

60.0 

62.2 

72.9 

30 

36.0 

51.1 

AB  - 

b  ab4 

A  +  AB 

52. 0U 

22.5 

ca.  23 . 0U 

45.0 

ab4 

+  B 

AB 

51. 0E 

18 

22.5 

43.2 

B 

20.5 

39.3 

56.2 

9.6 

13.0 

31.5 

62.1 

0 

+  6.5 

27.6 

AB  +  B 

905. 

(257) 

—  15E 

20 

B  =  C6H8N2 

B 

p-Phenylenediamine 

-10.0 

9.7 

A 

-  7.0 

2.7 

95.0 

100 

-  6.3 

0.0 

A  +  A,B 

93. 2E 

97 

902. 

(247) 

AoB 

B  =  C6H7NO 

121.5 

90 

m-Aminophenol 

135.4 

80 

°C 

Wt.  %  A 

137.8 

72 

A 

133.6 

60 

94.5 

100 

124.7 

50 

A  +  B 

A2B  ~ 

b  ab2 

66. 0E 

66 

112. 0U  | 

39.2 

B 

ab2 

+  B 

118.5  | 

0 

111 .  0E  | 

35.5 

905. — ( Continued ) 

909 .—(Continued) 

°C 

|  Wt.  %  A 

°C 

|  Wt.  %  1 

B 

A 

127.3 

20 

94.8 

|  100 

134.0 

10 

A  +  AB 

140.0 

0 

35.  OE 

64 

906. 

(231) 

AB 

B  =  C7H-NO 

36.6 

1  66 

Benzamide 

AB  +  B 

J 

\ 

23.  OE 

35 

95.0 

1  100 

B 

A  +  AB 

42.5 

1  0 

38. 7E 

63 

910. 

(249) 

AB  +  B 

B  = 

c8h8o 

38. 7U 

1  57 

Acetophenone 

B 

A 

124.8 

0 

+95.0 

I  100 

907. 

(428) 

A  +  B 

B  = 

c7h8 

-16. OE 

I  41.5 

Toluene 

B 

°C 

Wt.  %  B 

+20.5 

1  0 

95.2 

0 

910.1. 

(274.1) 

91.2 

5 

B  =  C9H802 

88.0 

10 

Cinnamic  acid 

82.5 

20 

A 

78.3 

30 

95.0 

1  100 

76.0 

40 

A  +  AB? 

74 . 5 

50 

77 . 5E 

l  ? 

73.0 

60 

AB? 

71.0 

70 

77.  6 

74—61 

67.5 

80 

AB?  +  B 

56.0 

90 

77. 5E 

? 

42.0 

95 

R 

90S. 

(208) 

133.0 

0 

B  —  C7H.8O2 

Dimethylpyrone 

911. 

(237) 

°C 

Mol  %  A 

B  = 

JloHgJM 

A 

a-N  aphthylamine 

95.3 

100 

\ 

92.5 

95 

96.0 

100 

88.1 

90 

90.7 

90 

82.2 

85 

83.1 

80 

73.9 

80 

74.5 

70 

63.4 

75 

64.8 

60 

50.6 

70 

A  +  AB 

A  +  AB 

56. 0E 

51.2 

44. 0E 

67 

AB 

AB 

66.3 

60.  7 

60.2 

60 

53.7 

40 

66.3 

55 

46.6 

30 

68.  8 

60 

AB  +  B 

AB  +  B 

33. 5E 

16.5 

66 . 0E 

42.3 

B 

B 

39.9 

10 

77.3 

40 

48.0 

0 

92.8 

35 

912. 

(237) 

103.6 

30 

B  =  C10H9N 

111.3 

25 

/3-Naphthylamine 

117.8 

20 

7 

122.7 

15 

96.0 

100 

126.5 

10 

91.6 

90 

132.1 

0 

84.0 

80 

909. 

(256) 

73.7 

70 

B  =  C7H9N 

A  +  AB 

p-Toluidine 

61. 5E 

60.5 

912. — ( Continued ) 

°C 

Wt.  %  A 

AB 

64.  3 

|  66 

AB  +  B 

64. 2E 

|  48.5 

B 

75.7 

40 

87.0 

30 

95.2 

20 

102.5 

10 

109.0 

0 

913.  (108,  253) 

B  =  C 

'ioHisO 

Camphor 

°C 

Mol  %  A 

A 

95.5 

100 

A  +  B 

16. 0E 

41.5 

B 

178.0 

0 

914. 

(3  6  ) 

B  =  C 

'ioHisO 

Cineole 

°C 

Wt.  %  A 

A 

96 

100 

A  +  B 

-15. 0E 

23.5 

B 

+  1.0 

0 

915. 

(238) 

B  =  CuH12N20 

Antipyrine 

1 

94.8 

100 

47.0 

65.8 

vis. 

65.8  to 

28.5 

B 

42.8 

28.5 

109.8 

0.0 

916.  v.  p.  177 

B  =  C 

b2H9N 

Carbazole 

917. 

(239) 

B  = 

:12h10 

Acenaphthene 

A 

L 

94.8 

100 

A  +  B 

73. 5E  | 

53.0 

B 

90.5  | 

0.0 

917.1. 

(274.2) 

B  =  C 

2h10n2 

Azobenzene 

L 

95.0  | 

100 

A  +  B 

58. 0E  I 

24 

B 

67  | 

0 
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FREEZING  POINT— SOLUBILITY:  A  =  C6H6 


918.  (261) 

B  —  C12H11N 
Diphenylamine 
°C  |  Wt.  %  A 
A 

94.5  |  100 

A  +  B 

44. 0E  |  18.0 

B 

52.0  1  00 

919.  (274) 

B  =  C13H10O 
Benzophenone 

A 

95.8  |  100 

A  +  B 

12. 0E  |  38.5 

B 

47.0  |  0.0 

920.  (235) 

B  =  C13H12 

Diphenylmethane 

A 

94.8  |  100 

A  +  B 

22 . 0E  |  3.0 

B 

24.0  |  0.0 

920.1.  (234.1) 

B  -  C13H12O 
Benzhydrol 
A 

95.0  |  100 

A  +  B 

38. 0E  |  30.0 

B 

64.5  |  0 

921.  (252) 

B  =  C14H10 
Anthracene 

A 


95.5  |  100 

A  +  AB 


93. 0E 

97 

AB 

105.0 

95 

128.0 

90 

150.5 

SO 

164.5 

70 

175.0 

60 

183.0 

50 

186.  6 

43.  5 

AB  +  B 

186. 0E 

1 

41 

3 

186.8 

40 

195.5 

30 

203.0 

20 

208.3 

10 

212.5 

0 

922. 

(254) 

B  = 

£l9Hl6 

Triphenylmethane 

A 

96  0 

100 

922. — ( Continued ) 
°C  |  Wt.  %  A 
A  +  B 

80. 0E  |  24 

B 

91.0  |  0 


923.  (243) 

B  =  C19H160 
Triphenyl  carbinol 
A 

95.5  |  100 

A  +  A2B 
84. OE  |  70 

A2B  +  b 
85. OU  |  60 

B 

159.0  I  0 


v.  also  125,  296,  322, 
372,  442,  458.3, 
459.3,  478,  498,  5S7, 
869,  I860,  1861 


c6h5no3 

p-Nitrophenol 
924.  (48.  71) 


B  =  C6H 


°c 

Wt.  %  A 

114.0 

100 

108.0 

95 

103.7 

90 

97.7 

80 

94.0 

70 

91.5 

60 

89.0 

50 

86.0 

40 

83.0 

30 

78.5 

20 

68.5 

10 

56.0 

5 

20.0 

1 

8.0 

0.5 

925. 

(259) 

B  = 

c6h7n 

Aniline 

°C 

Mol  %  A 

1 

V 

113.0 

100.0 

86.5 

72.2 

67.0 

59.7 

49.0 

52.8 

A  +  AB 

42.  0UE 

60.0 

AB 

42.0 

42.3 

38.5 

36.2 

20.0 

22.1 

+  4.0 

16.0 

AB  +  B 

-20. 5E 

10.5 

B 

-17.5 

9.3 

-10.5 

3.4 

-  6.3 

0.0 

926.  (247) 

B  =  C6H7NO 
ra-Aminophenol 
°C  |  Wt.  %  A 
A 

111.5  |  100 

A  +  AB 
81. OE  |  70 

AB 

85. 0  |  66 

AB  +  B 
83. OE  |  51 

B 

118.0  |  0 


927. 

(257) 

B  =  CoH8N, 

o-Phenylenediamine 

A 

111.5 

100 

100.2 

90 

A  -f-  A2B 

85. 5E 

81 

A2B 

87.9 

72 

82.7 

60 

71.7 

50 

A2B  B 

68.  OE 

I 

45.5 

3 

73.5 

40 

82.3 

30 

90.0 

20 

96.0 

10 

101.0 

0 

928. 

(257) 

B  =  C6H8N2 

?/j-Phenylenediamine 

A 

111.5 

100 

A  -f-  A2B 

102. OE 

91 

A2B 

116.8 

80 

119.9 

72 

114.8 

60 

105.0 

50 

91.5 

40 

73.0 

30 

A2B  +  B 

52. 4E 

20 

] 

3 

57.2 

10 

62.0 

0 

929.  (257) 

B  =  CoH8N2 


p-Phenylenediamine 

A 


111 

5 

100 

A  + 

A4B 

109 

5E 

98 

A 

4B 

129 

0 

90 

134 

2 

83.2 

126 

.5 

70 

929.' — ( Continued ) 
°C  |  Wt.  %  A 
A4B  +  AB 
117. 4E  |  58 

AB 


117.  6 

66 

116.5 

50 

AB  +  B 

107.  OE 

38 

B 

117.5 

30 

127.3 

20 

134.1 

10 

140.0 

0 

930. 

(258) 

B  —  C7HgO, 
m-Hydroxybenz- 
aldehyde 
A 

113.5  |  100 

A  +  B 

65. 8E  |  51 

B 

105.0  |  0 

931.  (231) 

B  =  C,H,NO 
Benzamide 
A 


112.0 

100 

A  +  AB 

81. 6E 

74 

AB 

97.2 

63.4 

AB  +  B 

90. 3E 

36 

B 

124.8 

0 

932. 

(428) 

B  = 

c7h8 

Toluene 

114.0 

100 

109.3 

95 

105.5 

90 

100.2 

80 

96.3 

70 

93.5 

60 

91.0 

50 

88.7 

40 

85.8 

30 

81.2 

20 

72.5 

10 

60.0 

5 

933. 

(208) 

B  =  CH,0:. 
Dimethylpyrone 


°c 

Mol  %  A 

113.8 

100 

109.7 

95 

104.2 

90 

97.0 

85 

87.5 

80 

75.3 

75 

933. — ( Continued ) 

°C 

Mol  %  A 

A  +  A2B 

57.  OE 

70 

a2b 

68.2 

66.  7 

A2B  +  AB 

57.  OE 

62.2 

AB 

68.5 

55 

72.3 

60 

70.3 

45 

AB  +  B 

68.  OE 

42 

B 

92.8 

35 

103.5 

30 

111.5 

25 

118.0 

20 

123.0 

15 

126.7 

10 

132.1 

0 

934. 

(256) 

B  = 

c-h9n 

p-Toluidine 

°C 

Wt.  %  A 

A 

111.4  |  100 

A  +  A,B 
58. 0U  |  67 

A2B  -|-  AB 
24. 5U  |  44 

AB  +  B 
20. 0E  |  30 

B 

42.5  |  0 

935.  (249) 

B  =  CaHsO 
Acetophenone 
A 

+  112.0  |  100 
A  +  B 

-  4.0E|  38 

B 

+  20.5  |  0 

935.1.  (274.1) 
B  =  C9H802 
Cinnamic  acid 
A 


114.0 

100 

A  +  B 

83.  OE 

61.0 

B 

133.0 

0 

936. 

(222) 

B  = 

c10h8 

Naphthalene 

°C 

Mol  %  A 

A 

113.0 

100 

107.3 

90 

101.7 

80 

96.2 

70 

91.6 

60 

86.8 

50 

936. — ( Continued ) 

°C 

Mol  %  A 

4 

82.0 

40 

76.7 

30 

A  +  B 

74.  OE 

25 

I 

3 

74.6 

20 

77.0 

10 

80.1 

0 

937. 

(237) 

B  =  C10H0N 

a-Naphthylamine 

°C 

Wt.  %  A 

A 

112.0 

100 

105.8 

90 

97.0 

80 

86.2 

70 

73.0 

60 

A  d 

-  AB 

66.  OE 

55.5 

AB 

68.2 

49.3 

66.9 

40 

60.0 

30 

46.5 

20 

AB  +  B 

36. 5E 

14.5 

B 

40.8 

10 

48.0 

0 

938. 

(237) 

B  = 

:ioH9n 

/3-Naphthylamine 

A 

112.0 

100 

103.5 

90 

94.5 

80 

84.3 

70 

A  d 

-  AB 

78.  OE 

i  65 

AB 

79.8 

60 

81.0 

49.3 

79.6 

40 

AB  +  B 

78. 2E 

i  36 

B 

84.0 

30 

93.5 

20 

101.9 

10 

109.0 

0 

939.  (108,253) 

B  =  CI0H16O 

Camphor 

°C 

|  Mol  %  4 

A 

+  114.1 

|  100 

A  +  B 

-  2.0E 

36 

B 

+  178.0 

1  0 
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c6hbno3.— 

0 Continued ) 

940.  (234) 

B  =  CioHisO 
Fenchone 


°C 

+  115.0 
-  6.0 
vis. 

-  2.8 
+  5.3 


Wt.  %  A 
100 
38.1 
38 . 1  to 
12.6 
12.6 
0.0 


941.  (36) 

B  =  C10H18O 
Cineole 
A 

+  114.0  !  100 

A  +  B 

-  16 .  OEj  23 

B 

+  1.0  I  0 

942.  (238) 

B  =  CnH12N20 
Antipyrine 
A 

111.5  |  100 

A  +  A2B 

67. 0E  |  72 

A2B 

79. 0  |  59.  6 

A2B  +  AB 
78. 5E  |  56.5 

AB 

99.  5  |  42.  6 

AB  +  AB, 

80. 0E  |  27 

AB2  +  B 
79. 0E  |  23 

B 

109.8  1  0 

943.  v.  p.  177 

B  =  C12H9N 
Carbazole 

944.  (2  3  9) 

B  =  C12H10 
Acenaphthene 
°C  |  Wt.  %  A 
A 

111.8  |  100 
A  +  B 

80. OE  |  33 

B 

90.5  |  0 

944.1.  (274.2) 

B  =  C12Hi0N2 
Azobenzene 
A 

113.5  |  100 

A  +  B 

49. 0E  |  10.0 

B 

67  |  0 


945.  (261) 

B  =  CJ2HnN 

Diphenylamine 
°C  |  Wt.  %  A 
A 

111.5  |  100 

A  +  B 

47. OE  |  10 

B 

52.0  1  0 

946.  (274) 

B  -  C13H10O 
Benzophenone 

A 

112.7  |  100 

A  +  B 

17. OE  |  34 

B 

47.0  |  0 

947.  (235) 

B  =  C13HI2 

Diphenylmethane 

A 

111.6  |  100 

A  +  B 

23. OE  |  1 

B 

23.9  1  0 

947.1.  (234.1) 

B  =  C13H12O 
Benzhydrol 
A 

114.5  |  100 

A  +  B 

36. OE  |  27.0 

B 

6.45  1  0 

948.  v.  p.  177 
B  =  C14H10 
Anthracene 

949.  (254) 

B  =  C19H16 

Triphenylmethane 
°C  |  Wt.  %  A 
A 

112.5  |  100 

A  +  B 

86. OE  |  7.5 

B 

91.0  |  0,0 

950.  (243) 

B  =  Ci9HieO 

Triphenyl  carbinol 
A 

111.5  |  100 

A  +  B 

97. OE  |  63 

B 

159.5  1  0 

v.  also  126,  244,  297, 
323,  373,  443,  458.4, 
459.4,  479,  499,  588, 
821,  870,  899,  1860, 
1861 


C6H5N04 

Nitrocatechol 

951.  (it>8) 

B  =  CioHieO 

Camphor 
°C  |  Mol  %  A 
A 

83.8  |  100 

A  +  B 

26. OE  |  38 

B 

178.0  |  0 

C6Ht,N04 

Nitroresorcinol 

952.  (108) 

B  =  C 1 0H 1 60 

Camphor 

A 

84.8  |  100 

A  +  B 

46. 3E  |  39.3 

B 

178.0  |  0 

c6h5no4 

Nitrohydroquinol 
953.  (108) 

B  —  CioHieO 
Camphor 
A 

131.3  |  100 

A  +  B 

26.5E  |  33.2 

B 

178.0  |  0 

c6h,n3o4 

2,  4-Dinitroaniline 

954.  v.  p.  177 
B  =  C6H6N202 
o-Nitroaniline 

955.  v.  p.  177 
B  =  C6H6N2Oa 
p-Nitroaniline 

c6h6  = 

956.  (42  7) 

B  =  C6H6C1N 
o-Chloroaniline 


°c 

Wt.  %  A 

\ 

5.5 

100 

+  1.25 

90 

-  2.9 

80 

-  7.5 

70 

-12.2 

60 

-17.0 

50 

-22.5 

40 

A  +  B 

-25. 0E 

31.5 

3 

-17.2 

20 

-  9.4 

10 

-  2.1 

0 

957. 

(427) 

B  =  C6H6C1N 

m-Chloroaniline 


957. — (C  ontinued) 


°c 

|  Wt.  %  A 
4 

5.5 

100 

+  1.1 

90 

-  3.4 

80 

-  8.0 

70 

-12.7 

60 

-17.5 

50 

-22.2 

40 

A  - 

b  B 

-29. 0E 

24.5 

B 

-25.8 

20 

-18.0 

10 

-10.4 

0 

958. 

(427) 

B  =  C6HoC1N 

p-Chloroaniline 

A 

5.5 

100 

A  +  B 

1.5E 

91.5 

B 

12.7 

80 

22.2 

70 

30.7 

60 

38.2 

50 

44.8 

40 

50.9 

30 

56.8 

20 

63.1 

10 

70.5 

0 

959.  (48,  427) 

B  =  C6H6N202 

o-Nitroaniline 

A 

5.5 

100 

A  +  B 

2.5E 

92 

B 

21.0 

80 

32.4 

70 

38.9 

60 

43.5 

50 

47.5 

40 

50.8 

30 

55.8 

20 

62.8 

10 

71.1 

0 

960.  (48,  427) 

B  =  C6HoN202 
?n-Nitroaniline 


A 


5.5 

100 

A  +  B 

5.3E 

1 

ca.  99.8 
3 

40.0 

95 

52.0 

90 

69.5 

80 

77.2 

70 

82.0 

60 

85.8 

50 

89.4 

40 

960. — ( Continued ) 


°C 

|  Wt.  %  A 

B 

93.7 

30 

98.6 

20 

105.5 

10 

114.6 

0 

961.  ( 

48,  427) 

B  =  C6H6N202 

p-Nitroaniline 

4 

5.5 

100 

A  +  B 

5.4E 

99.9 

B 

81.0 

95 

92.5 

90 

105.0 

80 

111.5 

70 

115.3 

60 

118.3 

50 

121.1 

40 

125.0 

30 

131.0 

20 

138.5 

10 

147.0 

0 

962.  v.  p.  177 

B  =  C6H60 

Phenol 

963. 

(408) 

B  =  C6H7N 

Aniline 

-6.0 

0 

-7.18 

1 

-8.0 

2 

-8.70 

3 

-9.30 

4 

964. 

423.5) 

B  =  C6H7NO 

o-Aminophenol 

177.0 

0 

170.0 

10 

165.0 

20 

161.5 

30 

158.5 

40 

155.8 

50 

153.2 

60 

149.8 

70 

145.0 

80 

134.0 

90 

120.0 

95 

965.  (423.5) 

B  =  C6H7NO 
m-Aminophenol 
B 


122.1 

0.0 

116.4 

8.2 

112.6 

17.4 

Two  liquid  phases 

110.6  Trp. 

30.6  83.5 

118 

45  76 

119 

46  74 

120 

47  73 

121 

48  69 

122.3  crit. 

60.0 

965. — ( Continued ) 


°C 

Wt.  %  A 

B 

105.9 

89.6 

96.5 

95.1 

966. 

(423.5) 

B  =  C6H7NO 
p-Aminophenol 

186.0 

0 

174.0 

10 

163.0 

20 

154.7 

30 

148.6 

40 

144.8 

50 

141.5 

60 

139.0 

70 

135.0 

80 

128.0 

90 

116.5 

95 

966.1. 

(426.1) 

B  =  C6HsN2 

o-Phenylenediamine 

B 

31.0 

97.5 

46.0 

95 

59.8 

90 

70.7 

80 

76.1 

70 

80.0 

60 

82.7 

50 

85.1 

40 

88.2 

30 

92.0 

20 

97.0 

10 

103.8 

0 

966.2. 

(426.1) 

B  =  C6H8N2 

m-Phenylenediamine 

B 

19.0 

99 

31.2 

97.5 

42.0 

95 

51.0 

90 

53.8 

86  to  25 

54.8 

20 

57.9 

10 

62.8 

0 

Immiscible  liquids 

53.8 

86  -25 

60.0 

80 . 4-29 

65.0 

74  -35 

69.0  crit. 

45 

966.3. 

(426.1) 

B  =  C6H8N2 

p-  Phenylenediamine 
B 

50  ca. 

99 

74.0 

97.5 

87.0 

95 

99.0 

90 

110.5 

80 

112.8 

70 

113.9 

60 

115.2 

50 

117.2 

40 

* 
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966.3. — ( Continued ) 

°C 

Wt.  %  A 

B 

120.3 

30 

125.0 

20 

131.8 

10 

139.7 

0 

967. 

(325) 

B  = 

c6h12 

Cyclohexane 

A 

5.0 

100 

+  1.6 

95 

-  1.4 

90 

-  6.9 

80 

-12.4 

70 

-18.4 

60 

-25.0 

50 

-32.2 

40 

-39.5 

30 

A  +  B 

-43. 7E 

24.2 

3 

-33.8 

20 

-13.1 

10 

-  3.5 

5 

+  6.2 

0 

968.  v.  p.  177 

B  =  C6H1203 

Paraldehyde 

969.  v 

p.  177 

B  =  C7H5C10 

Benzoyl  chloride 

970. 

(426) 

B  =  C7H5C102 

o-Chlorobenzoic 

acid 

140.3 

0 

134.0 

5 

128.5 

10 

113.0 

30 

106.0 

40 

99.0 

50 

92.0 

60 

84.5 

70 

75.0 

80 

58.5 

90 

41.0 

95 

5.5 

100 

971.  (426) 

B  =  C7H5CIO, 
m-Chlorobenzoic 
acid 


154 

5 

0 

148 

0 

5 

142 

5 

10 

133 

0 

20 

124 

5 

30 

971.— (C 

ontinued) 

°C 

Wt.  %  A 

116.0 

40 

108.5 

50 

101.5 

60 

93.5 

70 

84.0 

80 

67.5 

90 

50.0 

95 

5.5 

100 

972. 

(426) 

B  =  C7H6C102 

p-Chlorobenzoic 

acid 

241.5 

0 

235.5 

5 

230.0 

10 

220.0 

20 

210.0 

30 

200.5 

40 

191.5 

50 

182.5 

60 

172.0 

70 

157.0 

80 

136.5 

90 

117.0 

95 

5.5 

100 

973. 

(425) 

B  =  C7H6N03 

o-Nitrobenz- 

aldehyde 

A 

5.5 

100 

+2.8 

90 

-0.3 

80 

A  H 

b  B 

-2.0E 

74.5 

B 

+  1.4 

70 

7.9 

60 

13.6 

50 

18.9 

40 

24.0 

30 

29.3 

20 

35.4 

10 

43.5 

0 

974. 

(425) 

B  =  C+H5NO3 

m-Nitrobenz- 

aldehyde 

J! 

\ 

5.5 

100 

A  +  B 

1.0E 

84 

B 

6.0 

80 

15.8 

70 

22.1 

60 

27.3 

50 

31.8 

40 

36.9 

30 

42.2 

20 

48.3 

10 

58.0 

0 

975.  (425) 

B  =  C7H6N03 
p-Nitrobenz- 
aldehyde 


°C 

Wt.  %  A 

A 

5.5 

100 

A  +  B 

4. IE 

96.4 

B 

30.3 

90 

47.8 

80 

57.8 

70 

65.2 

60 

71.5 

50 

77.0 

40 

82.5 

30 

88.6 

20 

96.0 

10 

976. 

(426) 

B  =  C7H5N04 

o-Nitrobenzoic 

acid 

146.8 

0 

141.5 

5 

136.5 

10 

127.5 

20 

120.5 

30 

116.0 

40 

113.0 

50 

110.0 

60 

106.5 

70 

101.0 

80 

90.5 

90 

78.5 

95 

5.5 

100 

977. 

(426) 

B  =  C7H6N04 

m-Nitrobenzoic 

acid 

141.4 

0 

135.5 

5 

130.5 

10 

121.3 

20 

114.0 

30 

107.5 

40 

102.0 

50 

96.0 

60 

89.0 

70 

81.0 

80 

65.5 

90 

48.0 

95 

5.5 

100 

978.  (426) 

B  =  C7H6N04 
p-Nitrobenzoic 
acid 


242.4 

0 

236.5 

5 

230.5 

10 

220.0 

20 

210.5 

30 

204.5 

40 

201.5 

50 

978. — ( Continued ) 


°C 

Wt.  %  A 

199.5 

60 

194.0 

70 

182.5 

80 

165.5 

90 

5.5 

100 

979.  v.  p.  177 
B  =  C7HcC1N02 

Nitrobenzyl 

chloride 

980.  v.  p.  177 
B  =  C7H6N204 

2,  4-Dinitrot.oluene 

981.  v.  p.  177 
B  =  C7HfiN204 

2,  6-Dinitrotoluene 

982.  v.  p.  177 
B  =  C7H6N204 

3,  4- Dinit ro toluene 

982.1.  (422) 

B  =  C7H602 
o-Hydroxybenz- 
aldehyde 
°C  |  Wt.  %  A 
A 


5.32 

100 

3.7 

95 

+  1.3 

90 

-  3.0 

80 

-  7.5 

70 

-12.7 

60 

982.2.  (422) 

B  =  C7H602 
m-Hydroxybenz- 
aldehyde 
B 


66 

5 

90 

73 

3 

80 

76 

9 

70 

79 

1 

60 

80 

9 

50 

83 

0 

40 

86 

0 

30 

91 

0 

20 

98 

0 

10 

106 

0 

0 

982.3.  (422) 

B  —  C  7  H  6  O  2 
p-Hydroxybenz- 
aldehyde 
B 


70.0 

95 

80.5 

90 

84.0 

80 

86.2 

70 

88.0 

60 

90.5 

50 

94.0 

40 

99.0 

30 

104.5 

20 

110.0 

10 

116.0 

0 

983. 

(76.5) 

B  =  C7H6O2 

Benzoic  acid 

°C 

Wt.  %  A 

A 

5.5 

100 

A  +  B 

4.3E 

94.9 

B 

22.9 

90 

42.5 

80 

55.5 

70 

65.9 

60 

75.0 

50 

83.8 

40 

92.3 

30 

101.5 

20 

110.9 

10 

121.7 

0 

985.  (316«  426) 

B  =  C7H6O3 

Salicylic  acid 

°C 

Wt.  %  B 

159.0 

100 

147.0 

90 

140.0 

80 

133.5 

70 

127.5 

60 

120.5 

50 

113.5 

40 

106.0 

30 

97.5 

20 

84.0 

10 

67.0 

5 

25.0 

0.91 

987. 

(326) 

B  —  C7H6O3 

m-Hydroxybenzoic 

acid 

201.3 

100 

196.0 

90 

191.0 

80 

187.0 

70 

185.0 

60 

184.0 

50 

182.0 

40 

178.0 

30 

171.0 

20 

161.5 

10 

154.0 

5 

989. 

(426) 

B  =  C7H603 

p-Hydroxybenzoic 

acid 

213.0 

100 

209.0 

90 

205.0 

80 

201.5 

70 

198.5 

60 

196.5 

50 

195.5 

40 

194.5 

30 

191.0 

20 

177.5 

10 

164.0 

5 

991.  v.  p.  177 
B  =  C7H7Br 
p-Bromotoluene 


992.  v 

p.  177 

B  = 

c7h8 

Toluene 

993. 

(424) 

B  =  CsH603 

o-Aldehydobenzoic 

acid 

°C 

Wt.  %  B 

100.5 

100 

90.0 

90 

83.0 

80 

79.3 

70 

77.0 

60 

75.5 

50 

74.5 

40 

73.5 

30 

71.7 

20 

66.5 

10 

994. 

(424) 

B  =  C8H603 

m-Aldehydobenzoic 

acid 

175.0 

100 

166.0 

90 

158.5 

80 

152.8 

70 

150.2 

60 

149.7 

50 

149.6 

40 

995. 

(424) 

B  =  CsHeOs 

p-Aldehydobenzoic 

acid 

250.0 

100 

170.0 

2 

110.0 

1 

996. 

(427) 

B  =  CgHgCINO 

o-Chloroacetanilide 

86.7 

100 

78.0 

90 

70.0 

80 

62.7 

70 

55.9 

60 

49.9 

50 

44.1 

40 

37.5 

30 

29.5 

20 

110 

10 

997. 

(427) 

B  =  C8HsC1NO 

wi-Chloroacetanilide 

76.6 

100 

68.0 

90 

60.0 

80 

52.7 

70 

46.8 

60 

40.9 

50 

34.3 

40 

27.0 

30 

15.4 

20 
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C6H6.— (Cont’d) 

998.  (427) 

B  =  CgHsCINO 
p-Chloroacetanilide 


°c 

Wt.  %  B 

178.4 

100 

169.5 

90 

162.0 

80 

154.8 

70 

147.5 

60 

141.0 

50 

135.5 

40 

130.5 

30 

124.5 

20 

114.5 

10 

100.5 

5 

999. 

(427) 

B  =  CsH8N,03 

o-Nitroacetanilide 

93.0 

100 

83.0 

90 

77.0 

80 

72.8 

70 

69.5 

60 

66.3 

50 

62.5 

40 

58.0 

30 

50.3 

20 

38.5 

10 

1000. 

(427) 

B  -  CsHsN,03 

m-Nitroacetanilide 

154.5 

100 

140.0 

90 

133.9 

80 

129.1 

70 

125.5 

60 

124.0 

50 

122.3 

40 

120  O 

30 

116.5 

20 

99.8 

10 

1001. 

(427) 

B  —  C8H8N2O3 

p-Nitroacetanilide 

215.9 

100 

200.5 

90 

190.5 

80 

184.8 

70 

181.6 

60 

179.5 

50 

178.0 

40 

177.0 

30 

174.0 

20 

163.0 

10 

149.5 

5 

1002.  (54) 

B  =  C8H80 
Acetophenone 
°C  |  Wt.  %  A 
A 

5.5  |  100 

A  +  B 

-16. 7E  !  53 


1002. — ( Continued ) 
°C  |  Wt.  %  A 
B 


+  19.2  |  0 


1002.1 

(422) 

B  =  CsH80, 

1  -Aldehydo-2- 

hydroxy-5- 

methylbenzene 

A 

5.32 

100 

4.1 

95 

+  2.1 

90 

-  1.8 

80 

I 

1 

+  2.5 

70 

10.2 

60 

17.8 

50 

25.0 

40 

31.0 

30 

37.5 

20 

45.8 

10 

55.1 

0 

1002.2 

(422) 

B  —  CsHsCK 

l-Aldehydo-4- 

hydroxy-5- 

methylbenzene 

B 

60.0 

95 

71.0 

90 

76.5 

80 

80.8 

70 

83.9 

60 

86.3 

50 

90.4 

40 

96.0 

30 

102.5 

20 

110.0 

10 

117.4 

0 

1002.3.  (422) 

B  =  CsH+Oo 

l-Aldehydo-4- 

hydroxy-6- 

methylbenzene 

B 

55.0 

95 

70.0 

90 

73.0 

80 

75.0 

70 

77.0 

60 

80.0 

50 

83.5 

40 

88.0 

30 

94.0 

20 

101.0 

10 

108.9 

0 

1002.4.  (71-1) 

B  =  CsH9NO 

Acetanilide 

g  B  per 

°C 

100  g  A 

7.0 

0.50 

25.0 

1.31 

55.2 

18.5 

1003.  v.  p.  177 
B  =  C8Hio 
p-Xylene 


1003.1. 

(426.1) 

B  =  C8H10N2O 

Monoacetyl-o- 

phenylenediamine 

°C 

Wt.  %  A 

B 

33.0 

95 

50.3 

90 

73.0 

80 

87.0 

70 

97.0 

60 

105.5 

50 

113.5 

40 

121.4 

30 

129.1 

20 

136.8 

10 

144.8 

0 

1003.2. 

(426.1) 

B  =  C8H10N,O 

Monoacetyl-m- 

phenylenediamine 

B 

54.0 

97 

83.0 

95 

145.0 

90 

184.9 

84-22 . 5 

190 

20 

201 

15 

217 

10 

243 

5 

279 

0 

Immiscible  liquids 

184.9 

84  -22 . 5 

200.0 

82  -25 . 2 

220 

78 . 8-29 . 4 

240 

74 . 2-34 . 8 

260 

64 . 5-44 . 8 

266  crit. 

55 

1003.3. 

(426.1) 

B  -  CsH10N,O 

Monoacetyl-p- 

phenylenediamine 

B 

116.2 

92.85 

146.8 

?  —27.0 

149.2 

20 

154.2 

10 

160.5 

0 

Immiscible  liquids 

146.8 

?  —  27 . 0 

170 

?  —  39 . 5 

180 

83.5-47.0 

188  crit. 

ca.  67.0 

1004. 

B  =  C8H10N4O2 

Caffeine 

v.  Seidell,  p.  186 

1005.  v.  p.  177 

B  = 

Ci0H8 

Naphthalene 

1006. 

(278) 

B  =  C10H8O 


1006 .■ —  ( Continued ) 
/3-Naphthol 


°c 

Mol  %  A 

A 

5.02 

100 

A  +  B 

4.33E 

98.97 

B 

12.0 

98.17 

32.5 

96.4 

67.0 

85.4 

71.5 

82.2 

77.4 

74.9 

87.0 

60.7 

89.8 

55.2 

95.3 

49.2 

106.5 

28.4 

112.5 

21.0 

121.0 

0 

1006.1 

•  (475) 

B  =  C10H9N 

a-Naphthylamine 

5.4 

100 

4.7 

97.5 

3.7 

95 

+  1.4 

90 

-4.5 

80 

+7.7 

70 

15.0 

60 

21.7 

50 

27.6 

40 

32.5 

30 

37.5 

20 

43.3 

10 

46.4 

5 

49.4 

0 

1006.2.  (475) 

B  =  C10H9N 

/3-Naphthylamine 

5.4 

100 

14.0 

97.5 

31.0 

95 

48.5 

90 

63.6 

80 

75.0 

70 

82.0 

60 

110.6 

0 

1007. 

(482) 

B  =  C 

10H14N  2 

Nicotine 

A 

+  5.0 

100.00 

-  7.2 

82.36 

-  9.9 

77.3 

-17.5 

64.53 

-46.8 

39.5 

100S. 

v.  p.  177 

B  = 

C10H16 

Camphene 

1008.1 

•  c71-1) 

B  =  C10H16O 

Camphor 

g  B  per 

°C 

100  g  A 

4.0 

224.0 

1008.1. — (Cont’d) 
g  B  per 
°C  100  g  A 
25.0  257.0 


56.0 

357.0 

1009 

(86) 

B  =  C 

ioHjoO 

Menthol 

°C 

Mol  %  A 

A 

5.34 

100.00 

+2.42 

92.22 

-0.28 

81.16 

A  -f 

-  B 

-3.4E 

70.0 

B 

0.0 

62.17 

+  5.4 

53.62 

9.9 

46.99 

18.1 

34.99 

24.7 

25.66 

29.7 

18.28 

35.9 

8.87 

41.9 

0.00 

1010. 

(475) 

B  =  C12H9N 

Carbazole 

g  B  per 

°C 

100  g  A 

10.0 

0.52 

20.0 

0.66 

30.0 

0.92 

40.0 

1.28 

50.0 

1.75 

60.0 

2.30 

70.0 

3.05 

80.0 

4.1 

1011.  v.  p.  177 

B  = 

212H10 

Diphenyl 

1012.  v.  p.  177 

B  =  C 

+Hi,N 

Diphenylamine 

1013.  v.  p.  177 

B  =  C 

12H12N  2 

Hydrazobenzene 

1014.  v.  p.  177 

B  = 

C13H10 

Fluorene 

1015. 

(292) 

B  =  C 

l3H]20 

Benzhydrol 

°C 

Wt.  %  A 

4 

5.5 

100 

4.6 

95 

3.6 

90 

A  +  AB 

1.5E 

80 

AB 

9.9 

70 

19.8 

60 

27.5 

50 

AB  +  B 

29.5U 

45 

101 5. — ( Continued ) 

°C  |  Wt.  %  A 

B 


33 

6 

40 

41 

7 

30 

49 

8 

20 

57 

8 

10 

65 

9 

0 

1016.  v.  p.  177 

B  =  C14H802 
Anthraquinone 

1017.  v 

p.  177 

B  = 

2l4Hl0 

Anthracene 

1018.  v.  p.  178 

B  = 

2i4H10 

Phenanthrene 

1018.1 

(71->) 

B  =  C 

4R 1  qO  2 

Benzil 

g  B  per 

°C 

100  g  A 

4.5 

28.8 

25.0 

59.0 

64.2 

269.0 

1019 

(48) 

B  =  C 14 

h14n2o3 

p-Azoxyanisole 

°C 

Mol  %  A 

A 

5.5 

100 

A  +  B 

4.7E 

98.6 

B 

23.0 

98 

40.5 

95 

55.5 

90 

72.0 

80 

81.5 

70 

88.5 

60 

94.0 

50 

99.0 

40 

104.0 

30 

109.0 

20 

113.5 

10 

118.0 

0 

1020.  v.  p.  178 

B  =  C 

l4Hi6N2 

Hydrazotoluene 

1021.  v.  p.  178 

B  =  C14H16N2O2 

Hydrazoanisole 

1022. 

(279) 

B  =  C16H11N3O7 

^-Naphthalene 

pic  rate 

5.02 

100 

30 

99 

100 

90 

120 

71 

140 

39 

157 

0 

* 


135 


1023.  (292) 

B  =  C17H22N2O 


Tetramcthyldi- 

aniinobenzhydrol 


°c 

Wt.  %  A 

A 

5.5 

100 

AB 

24.2 

80 

32.8 

70 

39.7 

60 

44.8 

50 

AB  +  B 

50. 0U 

38 

B 

62.4 

30 

76.7 

20 

88.9 

10 

98.5 

0 

1024.  (147,  278, 
305) 


B  =  C19H16 
Triphenylmethane 
°C  |  Mol  %  A 
A 

5.05  |  100 
A  +  AB 


4 

2E 

98 

75 

AB 

8 

2 

98 

72 

13 

3 

98 

37 

24 

5 

98 

03 

40 

0 

95 

14 

52 

1 

90 

0 

60 

6 

84 

9 

71 

0 

73 

2 

74 

7 

67 

5 

78. 

2 

60. 

0 

77 

1 

41 

0 

AB 

+  B 

74 

0E 

30 

6 

B 

77 

6 

26 

5 

83 

5 

17 

9 

87 

3 

10 

4 

92 

5 

0 

1026.  (191,  192) 

B  =  C20H24N2O2 
Quinine 

°C  |  Wt.  %  A 
A 

5.5  |  100 

A  +  AB 
5.3  |  99.7 

B 

174,7  |  0 

v.  also  7.1,  24,  33, 
44,  87,  127,  192, 

245,  257,  274,  392, 
405,  423,  426,  429, 
500,  506,  509,  589, 
664,  669,  671,  679, 
688,  693,  697,  709, 
730,  755,  771,  773, 


FREEZING  POINT— SOLUBILITY:  A  =  C6HS 


795,  796,  797,  835, 
840,  841,  848,  871, 
900,  924 

C6H6C1N 

Chloroanilines 
956,  957,  958 

”  c6h6n2o 

p-Nitrosoaniline 

1027.  (201,  202) 

B  =  CJUN2O2 
p-Nitroaniline 
°C  |  Wt.  %  A 
A 

169.0  |  100 

A  +  B 

120. 0E  |  41 

B 

147.0  |  0 

c6h6n2o2 

o-Nitroaniline 

1028. 

B=  C6H6N202 
m-Nitroaniline 
v.  1862 

1029. 

B  =  C6H6N202 
p-Nitroaniline 
v.  1862 
1029.1.  (73) 

B  =  C8Hio 


wi-Xylene 


g  A  per 

°C 

100  g  B 

15.0 

11.6 

1030. 

(101) 

B  —  CioHisO 
Camphor 
°C  |  Mol  %  A 
A 

69.4  |  100 

A  +  B 

6.0E  |  50.5 

B 

178.0  |  0 

v.  also  542,  850,  954, 
959,  1862 

CeHeN  202 

m-Nitroaniline 

1031. 

B  =  C6H6N202 
p-Nitroaniline 
v.  1862 
1032.  (203) 

B  =  C,H6N608 
Trinitrophenyl- 
methylnitroamine 
(Tetryl) 

°C  |  Wt.  %  A 
A 

113.0  |  100 

A  +  AB 
83 . 0E  I  58 


1032.— {Continued) 
°C  |  Wt.  %  A 
AB 

86. 0  |  32 

AB  +  B 
84 . 0E  |  27 

B 

127.5_ 0 

1033.  v.  p.  178 
B  =  C8H9NO 
Acetanilide 


1033.1.  (73) 
B  =  C8H10 
m-Xylene 


°C 

15.0 

g  A  per 
100  g  B 
1.74 

1034.  (393,  394) 

B  = 

CiqHs 

Naphthalene 

°C 

Mol  %  A 

A 

110.0 

100 

A  +  B 

68. 0E 

24 

B 

80.0 

0 

1035. 

(101) 

B  =  C10H16O 
Camphor 
A 

114.0  |  100 

A  +  B 

51. 0E  j  31.4 
B 

178.0  1  0 

v.  also  543,  557,  732, 
851,  960,  1028,  1862 

c6h6n2o2 

p-Nitroaniline 
1036.  (203) 

B  =  C7H6N608 
Trinitrophenyl- 
methylnitroamine 
(Tetryl) 

°C  |  Wt.  %  A 
A 

147.5  |  100 

A  +  AB 

89. 0E  |  60 

AB 

100. 0  |  32 

AB  +  B 
97. 0E  |  28 

B 

127.5  |  0 

1036.1.  (73) 

B  =  C8H10 


m-Xylene 


g  A  per 

°C 

100  g  B 

15.0 

0.28 

1037. 

(100) 

1044.  (85) 

1047. — ( Continued  ) 

B  =  Cl0HuO 

B  = 

c6h8n2 

°C 

1  Wt.  %  A 

Camphor 

Phenylhydrazine 

a2b 

°C 

Mol  %  A 

°C 

|  Mol  %  A 

96.5 

80 

1 

\ 

A 

103.9 

70 

147.4 

100 

40.5 

I  100 

104.9 

63.  6 

A  +  B 

A  4-  AB 

99.6 

50 

76. 0E 

31 

18.  OE 

|  79.5 

A2B  +  B 

B 

AB 

94. 0E 

|  42 

178.0 

0 

42.0 

60 

B 

36.55 

38.42 

111.7 

30 

v.  also  558,  852,  955, 

IfUK 

f2571 

122.8 

20 

961,  1027,  1029, 

B  =  C6H8N2 

131.7 

10 

1031,  1862 

o-Phenvlenedi  amine 

140.0 

0 

c6h6o 

°C  ' 

I  Wt.  %  A 

A 

1048. 

(292) 

Phenol 

t\ 

B  =  C6H10O 

1041.  ( 

418,  470) 

40 . 5 
32.2 

100 

90 

Cyclohexanone 

B  =  CeHvN 
Aniline 

A  4- 

A4B 

42.0 

100 

°c 

Mol  %  A 

Z% .  OB  I  85 

A 

30.8 

90 

2 

A 

x\4l3 

4-16.0 

80 

40.5 

100 

1  ou 

-11.5 

70 

36.7 

95 

A4B  -j”  AB 

A  4 

-  AB 

31.5 

90 

28 . 8E  |  77.5 

-36. 0E 

63.5 

A  4 

-  AB 

Ai> 

AB 

14. 8E 

78.8 

34.2 

70 

-22.  6 

63 

AR 

41.0 

60 

-26.0 

40 

22.3 

70 

AB  +  B 

A  O  CTT  1  CO 

-38.5 

30 

28.6 

60 

T 

OO 

-62.5 

20 

30.  6 

60 

55 

65 . 5 

40 

1049. 

(292) 

z  y .  y 

76.5 

30 

B  =  C7H5NOs 

z  y .  / 

45 

85.8 

20 

m-Nitrobenz- 

Z  0 . 0 

99  n 

4U 

QO 

93.8 

10 

aldehyde 

101.0 

0 

°C 

Mol  %  A 

+10.1 

20 

-  6.5 

10 

1046. 

(257) 

A 

AB 

4-  B 

B  =  C6H8N2 

4-41.0 

100 

-11  7F, 

7  7 

m-Phenylenediamine 

A  -f-  B 

R 

1 

1 

— 14 . 0E 

59.8 

-  9  7 

5 

40.5 

100 

B 

-  6.1 

0 

30.7 

90 

4-55.5 

0 

A  -j-  A3B2 

1050.  v 

.  n.  178 

1042. 

(247) 

24. 0E 

85 

B  =  C7H60, 

B  =  C6H7NO 

A 

b2 

m-Hydroxybenz- 

m-Aminophenol 

34.3 

80 

aldehyde 

°C 

Wt.  %  A 

47.3 

70 

A 

62.6 

66.  6 

1051. 

(292) 

40.5 

100 

51.8 

50 

B  =  C7H602 

A  +  AB 

48.8 

40 

p-Hydroxybenz- 

15. 0E 

69 

44.5 

30 

aldehyde 

AB 

A3B2 

4-  B 

°C  | 

Wt.  %  A 

76.0 

46 

41. 0E 

23 

4 

L 

AB  +  B 

I 

1 

41.0 

100 

75. 0E 

44 

54.0 

10 

34.8 

90 

B 

62.0 

0 

27.2 

80 

118.0 

0 

1047. 

(257) 

A  4 

B 

B  =  C6H8N2 

20. 0E  | 

72 

1043.  (247) 

p-Phenylenediamine 

r 

$ 

B  =  C6H7NO 

A 

49.5 

60 

p-Aminophenol 

40.5 

100 

67.0 

50 

A 

A  4-  A2B 

79.2 

40 

40.5 

100 

40. 0E 

98.5 

90.0 

30 

A  4 

-  B 

A2B 

99.5 

20 

31. 0E 

87 

56.0 

95 

.108 . 0 

10 

126. Od 

58.5 

76.5 

90 

115.0 

0 

136 


INTERNATIONAL  CRITICAL  TABLES 


CeHeO.— 

1055.- — -( Continued ) 

1058 

(223) 

(Continued) 

°C 

1  Wt.  %  A 

B  = 

c7h9n 

1052. 

(375) 

AB2 

0- 1  oluidine 

B  =  C7H7Br 

22.0 

50 

°c 

j  Mol  %  A 

p-Bromotoluene 

24.8 

40 

A 

°C 

Wt.  %  A 

26.  9 

30.  4 

41.0 

100 

24.0 

20 

36.7 

95 

40.06 

100 

17.0 

10 

30.0 

90 

37.7 

95 

AB. 

+  B 

A  1 

AB 

35.5 

90 

7.3E 

|  4.8 

12. 0E 

|  82 

31.5 

80 

B 

I 

IB 

27.6 

70 

10.0 

1  0 

27.0 

70 

23.5 

60 

v.  also  1863 

32.8 

60 

18.9 

50 

33.8 

55 

A  - 

h  B 

1056.  (90 

,  118,  454) 

34.  0 

60 

13. 5E 

40.3 

B  = 

C7HsO 

33.8 

45 

] 

3 

p-Cresol 

32.8 

40 

16.65 

30 

A 

27.3 

30 

19.4 

20 

40.5 

100 

+  14.0 

20 

22.0 

10 

37.2 

95 

-15.0 

9 

23.75 

5 

33.9 

90 

1059. 

(223) 

26.74 

0 

26.9 

80 

B  = 

c7h9n 

18.9 

70 

p-Toluidine 

1053. 

(267) 

+9.0 

60 

1 

A. 

B  =  C7H7NO 

A  -I-  AB2 

41.0 

100 

Benzamide 

-1.5E 

50.5 

37.7 

95 

A 

ab2 

+  B 

33.0 

90 

40.8 

100 

+0.8U 

41.3 

19.2 

80 

A  -j-  A2B 

B 

A  +  AB 

15. 0E 

74 

11.6 

30 

11. 0E 

75 

A2B  -f-  B 

19.6 

20 

A 

,B 

22. 5U 

64 

27.0 

10 

18.5 

70 

B 

30.6 

5 

27.1 

60 

124.0 

0 

34.2 

0 

28.7 

55 

v.  also  1863 

29.0 

60 

1054.  (90 

118,  454) 

28  4 

45 

B  = 

xh«o 

o-Cresol 

1057. 

(208) 

26.0 

40 

Mix. 

B  =  C7H802 

AB  +  B 

40  5 

100 

Dimethylpyrone 

18. 5E 

32 

37.9 

95 

°C 

Mol  %  A 

I 

1 

J. 

31.0 

20 

.  Z 

90 

29.5 

80 

42.4 

100 

38.4 

10 

23.4 

70 

37.2 

95 

40.6 

5 

IQ  Q 

fin 

27.9 

90 

42.5 

0 

19.85f 

55 

A  -|-  A2B 

1060. 

(249) 

19  9 

50 

7.0E 

83.5 

B  =  C8HsO 

20.9 

40 

a2b 

Acetophenone 

22.6 

30 

19.5 

80 

°C 

Wt.  %  A 

24.95 

20 

30.0 

75 

A 

27.6 

10 

35.5 

70 

+41.0 

100 

29.0 

5 

36.  8 

66.7 

A  +  B 

30.45 

0 

32.5 

60 

-52. 0E 

53 

A2B  -f-  B 

B 

1055.  (90 

118,  454) 

27. 0E 

55.5 

+20.5 

0 

B  =  C7HsO 

B 

1061. 

(345) 

m-Cresol 

54.6 

50 

B  =  C8H9NO 

A 

74.0 

45 

Acetanilide 

40.5 

100 

87.0 

40 

°C 

Mol  %  A 

38.3 

95 

97.5 

35 

A 

L 

36  2 

90 

106.0 

30 

40.5 

100 

31.7 

80 

112.8 

25 

37.5 

95 

27.3 

70 

118.6 

20 

33.0 

90 

22.8 

60 

123.0 

15 

+  19.5 

80 

A  -j-  AB2 

126.6 

10 

A  d 

-  B 

20. 2E  | 

55.2 

132.1 

0 

— — 

-  0.0E 

69 

1061. — ( Continued ) 


°C 

|  Mol  %  A 

B 

+31.0 

60 

47.0 

55 

59.0 

50 

69.5 

45 

78.2 

40 

91.0 

30 

100.0 

20 

107.5 

10 

111.0 

5 

113.5 

0 

1062.  (375,  377) 

B  = 

C8H 10 

p- Xylene 

°C 

|  Wt.  %  A 

J 

A 

40.24 

100 

37.4 

95 

34.6 

90 

28.9 

80 

23.3 

70 

18.1 

60 

12.8 

50 

7.6 

40 

A  +  B 

5.6E 

36 

B 

6.45 

30 

8.15 

20 

10.3 

10 

11.7 

5 

13.35 

0 

1063. 

(220) 

B  =  C8H10N2O 

Nitrosodimethyl- 

aniline 

°C 

7 

Mol  %  A 

41.5 

100 

36.8 

95 

30.0 

90 

A  -f-  AB2 

12. 5E 

80 

ab2 

59.5 

70 

79.0 

60 

87.0 

50 

89.1 

45 

90.7 

40 

91.6 

33 

90.5 

30 

88.2 

25 

84.7 

20 

79.8 

15 

ab2 

+  B 

75. 5E 

I 

12 

5 

82.4 

5 

86.0 

0 

1064.  (53,  223) 
B  =  C8HnN 
Dimethylaniline 


1064.— (( 

Continued) 

°C 

Mol  %  A 

1 

A 

40.5 

100 

36.2 

95 

31.3 

90 

18.3 

80 

+  0.5 

70 

-22.8 

60 

A  +  B 

-36. 0E 

I 

54.8 

3 

-30.8 

50 

-26.0 

45 

-21.5 

40 

-13.5 

30 

-  7.3 

20 

-  2.1 

10 

+  0.2 

5 

2.0 

0 

1065. 

(223) 

B  =  C8H„N 


m-Xylidine 

1 

A 

41.0 

100 

37.6 

95 

32.7 

90 

+  17.2 

80 

A  d 

-  AB 

-  1.0E 

71 

A 

lB 

+  12.7 

60 

15.3 

55 

16.0 

60 

15.3 

45 

13.2 

40 

+  4.7 

30 

-  9.0 

20 

1066 

(53) 

B  =  C9H7N 
Quinoline 
A 

+41.0  |  100 

A  +  A2B 

-  0.7E  |  77.6 

A2B 

+  7.2  |  66.7 

A2B  +  A2B3 

-  4.6E  |  57.5 

A2B3 

+  22.4  |  40 

A2B3  +  B 
-24. IE  |  5 

B 

-19.5  |  0 

1066.1.  (274.1) 

B  =  C9H802 
Cinnamic  acid 
°C  |  Wt.  %  A 
A 

40.5  |  100 

A  +  B 

29 . 0E  j  85 

B 

133.0  |  0 


1067.  (151,  345,  483) 


B  = 

CioHg 

Naphthalene 

°C 

|  Mol  %  A 

A 

40.5 

100 

33.4 

90 

A 

+  B 

29. 8E 

I  84 

B 

46.7 

70 

53.7 

60 

58.8 

50 

63.4 

40 

67.3 

30 

71.3 

20 

75.3 

10 

80.1 

0 

1068. 

(381) 

B  = 

c10h9n 

a-Naphthylamine 

1 

A 

40.5 

100 

36.7 

95 

31.5 

90 

A  +  AB 

16. 0E 

77 

AB 

21.3 

70 

26.9 

60 

28.2 

55 

28.  6 

60 

28.2 

45 

28.0 

40 

AB  +  B 

24. 0E 

32 

I 

3 

34.3 

20 

42.0 

10 

45.4 

5 

48.3 

0 

1069. 

(223) 

B  =  C10H9N 

/3-Naphthylamine 

A 

40.5 

100 

A  +  AB 

36. 0E 

96 

A 

B 

54.5 

90 

71.7 

80 

78.8 

70 

82.6 

60 

83.3 

55 

83.  6 

60 

AB  +  B 

83. 0E  | 

42.5 

B 

84.7 

40 

91.5 

30 

98.0 

20 

104.0 

10 

106.7 

5 

109.0 

0 

♦ 


137 


1070.  (375) 
B  =  C10H14O 
Thymol 


Wt.  %  A 


A 


39 

53 

100 

O 

O 

36 

20 

93 

31 

31 

58 

84 

52 

25 

82 

75 

28 

12 

90 

58 

49 

9 

08 

53 

59 

A  H 

b  B 

7 

49E 

] 

51 

3 

83 

8 

29 

49 

69 

19 

17 

39 

45 

25 

09 

30 

83 

CO 

CO 

64 

20 

54 

40 

52 

10 

65 

49 

24 

0 

00 

1071.  (268, 481) 

B  =  C10H16O 
Camphor 
A 


40.5 

100 

37.0 

95 

33.2 

90 

25.0 

80 

+  11.0 

70 

-15.0 

60 

A  4 

-  AB 

-30. 0E 

56 

lB 

-24.5 

50 

-18.  6 

36 

AB  +  B 

-22. 0E 

29 

B 

+  15.0 

25 

58.0 

20 

94.0 

15 

128.0 

10 

156.0 

5 

178.0 

0 

1072.  (234) 

B  =  C10H16O 
Fenchone 
A 

41.0  |  100 

No  solid  phase 


—  2.0  to 
-14.0 

5.3 


B 


90.8  to 
43.8 

0 


1073.  (36) 

B  =  C10H18O 
Cineole 
A 

+42.5  |  100 

A  +  AB 
-13.0E  |  55 

AB 

-  8. 0  |  38 

AB  +  B 
-14.0E  I  17 


1073. — ( Continued ) 

°C 

I  Wt.  %  A 

B 

+  1.0 

1  0 

1074.  (238) 

B  =  C 

iiH12N20 

Antipyrine 

A 

41.0 

100 

No  solid  phase 

11  to 

76 . 2  to 

16.5 

54 

^B 

66.  6 

|  33 

AB  +  B 

52. 5E 

27 

B 

109.8 

0 

1075 

(S81) 

B  =  C12H„N 

Diphenylamine 

°C 

Mol  %  A 

4 

36.8 

95.5 

30.3 

86.9 

24.6 

78 

19.8 

70.7 

A  - 

t-  B 

18.  IE 

69 

B 

25.0 

57.2 

32.0 

44.3 

37.1 

34.1 

44.1 

18.4 

48.2 

9.3 

52.6 

0.0 

1076. 

(41  3) 

B  =  C 

x2Hi808 

Diethyl  diacetyl- 

tartrate 

A 

40 

100 

33.9 

94.61 

24.6 

89.04 

18.6 

85.95 

+  11.1 

82.60 

-  3.6 

76.98 

A  4 

-  B 

— 24.15E 

71.20 

B 

-  4.6 

66.31 

+  17.25 

58.37 

31.9 

48.64 

46.2 

35.48 

51.0 

27.82 

55.7 

19.70 

58.6 

14.26 

62.7 

6.12 

67.0 

0 

1077. 

(262) 

B  =  C 

13H9N 

Acridine 

°C  | 

Wt.  %  A 

A 

40.5  | 

100 

ItEEZING 

POINT— 

1077. — (C  ontinued) 

°C 

1  Wt.  %  A 

A  +  A2B 

36. 0E 

I  93.5 

a2b 

42.0 

90 

60.0 

80 

74.0 

70 

83.5 

60 

87.  0 

51 

a2b 

A2B3 

83. 0E 

45 

a2b3 

90.0 

40 

101.0 

26 

98.0 

20 

A2B 

+  B 

87. 5E 

13 

B 

92.0 

10 

99.0 

5 

106.5 

0 

1078. 

(274) 

B  =  C 

'13H10O 

Benzophenone 

A 

+40.8 

100 

A  +  AB 

-13. 0E 

52 

AB 

-  3.0 

34 

AB  +  B 

-  4.5E 

30 

B 

+47.0 

0 

1079. 

(37S) 

B  = 

7 13H12 

Diphenylmethane 

7 

1 

40.24 

100.00 

16.73 

51.08 

12.94 

43.43 

A  +  B 

11.52E| 

I 

36.68 

13.24 

31.56 

16.49 

20.73 

18.40 

14.24 

20.72 

8.08 

24.45 

0.00 

1080.  (234.1,292) 

B  =  C 

i3H120 

Benzhydrol 

A 

41.5  i 

100 

A  A2B 

30E  I 

81 

A2B 

47.3 

50.6 

A2B  ~1“  B 

37E 

27 

B 

64.5  | 

0 

SOLUBILITY:  A  =  C6H6 


1081.  (53) 

B  =  C13H13N 
Diphenyl- 
methylamine 


°C 

|  Mol  %  A 

1 

V 

+41.0 

100 

A  +  B 

-18. IE  | 

25 

] 

3 

-  9.6 

0 

1082. 

(254) 

B  =  C19H16 
Triphenylmethane 
°C  |  Wt.  %  A 
A 

41.0  |  100 

A  +  B 

31. 0E  |  74 

B 

91.0  ]  Q 

1083.  (271) 

B  =  C19H1sO 
Triphenyl  carbinol 
A 

41.0  |  100 

A  +  B 

32. 0E  |  78 

B 

159.3  1  0 

v.  also  76,  128,  193, 
220,  246,  275,  298, 
313,  323.1,  374,  393, 
401,  402,  444,  458.5, 
459.5,  4S0,  510,  591, 
853,  962,  1852, 
1860,  1863 

CeHeC^ 

Catechol 
1084.  (195,  420) 

B  =  C0H0O2 
Resorcinol 
°C  |  Mol  %  A 


103.5 

100.0 

90.0 

80.0 

70.0 


64. 0E 

70.0 

80.0 

90.0 

100.0 

109.5 


100.0 

94.2 

78.5 

64.5 

53.2 


A  +  B 


B 


47.0 

42.7 
35.2 

26.7 

15.8 
0.0 


v.  also  1864,  1865 


1085.  (195,420) 

B  =  CoHeCL 
Hydroquinol 
A 


103.5 

100.0 

90.0 


100.0 

94.4 

79.4 


1085. — ( Continued ) 

°C 

Mol  %  A 

A  +  B 

88. 5E 

|  77.0 

B 

100.0 

73.0 

110.0 

68.2 

120.0 

63.3 

130.0 

57.0 

140.0 

49.0 

150.0 

36.4 

160.0 

10.7 

170.5 

0.0 

v.  also  1864,  1866 

1086. 

(259) 

B  = 

c6h7n 

Aniline 

105.0 

100.0 

100.0 

91.6 

91.5 

79.5 

82.5 

70.6 

68.0 

59.1 

56.0 

53.3 

A  +  AB 

39. 0U 

46.5 

AB 

37.0 

40.9 

26.0 

29.9 

+  4.8 

20.5 

AB  +  B 

-14.0 

11.5 

-  9.0 

5.0 

-  6.3 

0.0 

1087. 

(2  4  7) 

B  =  C6H7NO 

m-Aminophenol 

°C  j 

Wt.  %  A 

7 

L 

101.5  | 

100 

A  +  B 

66 . 0E  | 

54 

B 

118.0 

0 

1088. 

(254) 

B  =  C6H8N2 

o-Phenylenediamine 

A 

102.7 

100 

A  +  AB 

76. 0E  1 

72 

AB 

84.  5 

50 

AB  +  B 

76. 0E  I 

30 

B 

98.8  | 

0 

1089. 

(264) 

B  =  C6H8N2 

m-Phenylenediamine 

A 

102.7  | 

100 

A  +  AB 

56. 0E  | 

57 

1089. — ( C  ontinued ) 
°C  |  Wt.  %  A 
AB 

64. 6  |  60 

AB  +  B 
41. 0E  |  16 

B 

62.0  |  0 

1090.  (264) 

B  =  C6H8N2 
p-Phenylenediamine 
A 

102.8  |  100 
A  +  A3B2 
87. 5E  |  85 

A3B2 

108. 0  |  60. 4 

A3B2  +  B 
99. 0E  |  35 

B 

138.0  |  0 

1091.  v.  p.  178 
B  =  C7H602 

m-Hydroxybenz- 

aldehyde 

1092.  (231) 

B  =  C7H7NO 

Benzamide 

A 

102.8  |  100 
A  +  B 

38 . 0E  |  50.5 

B 

124,0  1  0 

1093.  (383) 

B  =  C7H9N 
p-Toluidine 
°C  |  Mol  %  A 
A 

103.2  |  100 

A  +  AB 
49 . 8E  |  54 

AB 

60. 2  |  50 

AB  +  AB2 
41. 4E  |  34.5 

AB2 

41. 4  |  33 

AB2  +  B 
32. 6E  |  16.4 

B 

43.4  1  0 

1094.  (2  49) 

B  =  C8H80 

Acetophenone 
°C  |  Wt.  %  A 
A 

102.0  |  100 

A  +  AB 
+  1.0U  I  41 
AB  +  B 
-  2.0E  |  28 

B 

+20.5  |  0 
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c3h6o2.— 

( Continued ) 

1094.1.  (274.1) 
B  =  C9Hs02 
Cinnamic  acid 


°c 

|  Wt.  %  A 

4 

103.5 

I  100 

A  +  B 

81.  OE 

54 

B 

133.0 

0 

1095. 

(42°) 

B  =  C 

uiH7N02 

a-Nitro- 

naphthalene 

1 

4 

103.5 

100 

101.2 

95 

99.1 

90 

95.2 

80 

91.1 

70 

86.5 

60 

81.0 

50 

73.3 

40 

63.0 

30 

A  - 

b  B 

44. 8E 

17 

B 

49.7 

10 

52.9 

5 

55.8 

0 

v.  also  1865,  1866 

1096. 

(245) 

B  = 

CicH8 

Naphthalene 

A 

104.0 

100 

101.0 

95 

98.3 

90 

93.7 

80 

89.7 

70 

86.2 

60 

84.0 

50 

82.7 

40 

80.0 

30 

A  H 

b  B 

72.  OE 

I 

18 

75.5 

10 

77.7 

5 

80.1 

0 

1097.  (383) 

B  =  C10H9N 
a-Naphthylamine 


°C 

1 

Mol  %  A 
4 

103.2 

100 

04.0 

84.6 

83.0 

71.3 

71.3 

60.4 

56.3 

50.0 

A  +  AB2 

41.65E 

42  0 

1097. — ( Continued ) 

°C 

i  Mol  %  A 

ab2 

42.05 

39.1 

43.4 

33 

40.95 

23.7 

ab2 

+  B 

36.95E  16 

B 

38.4 

13.9 

41.3 

10.2 

48.0 

0 

1098. 

(232) 

B  = 

2ioH9N 

/3-Naphthylamine 

°C 

Wt.  %  A 
4 

103.0 

100 

A  +  B 

75.  OE 

57 

AB 

77.4 

43 

AB  +  B 

76. 3E 

35 

B 

109.0 

0 

1099.  (97,98,253) 

B  =  C 

'10H16O 

Camphor 

A 

102.5 

100 

A  -)-  AB2 

OE 

38.7 

ab2 

+  B 

8U 

27 

B 

175.0 

0 

1100. 

(234) 

B  =  C 

ioHleO 

Fenchone 

A 

103.5 

100 

No  solid  phase 

—  5.0  to 

40.5  to 

-3.0 

8.0 

I 

5.3 

0 

1101 

(38) 

B  =  C 

loHigO 

Cineole 

A 

104.0 

100 

A  +  AB 

31. 0E 

44 

AB 

+39.0 

41.6 

AB  +  B 

-  2.0E 

5 

B 

+  1.0 

0 

1102. 

(238) 

B  =  C„H12N20 

Antipyrine 

A 

103.0  1 

100 

1 102.' — •( Continued ) 


°c 

|  Wt.  %  A 

A  -j-  A2B 

57. 5E 

|  68.5 

A2B 

73.  6 

I  64 

A2B  -f-  AB 

57. 0E 

i  42 

AB 

58.  8 

37 

AB  -f-  AB2 

57. 0E 

30 

ab2 

65.  5 

|  22. 6 

AB 

+  B 

65. 2E 

|  22 

B 

109.8 

0 

1103. 

v.  p.  178 

B  = 

c12h9n 

Carbazole 

1103.1 

(274.2) 

B  =  C 

'i2HioN2 

Azobenzene 

°C 

|  Wt.  %  A 

J 

4 

104.5 

1  100 

A  +  B 

60. 0E 

|  12.5 

B 

67 

0 

1104. 

(261) 

B  —  C12H11N 

Diphenylamine 

°C 

Wt.  %  A 

4 

102.8 

I  100 

A  +  B 

48. 5E 

6.5 

B 

52.3 

0 

1105. 

(262) 

B  = 

2i3H9N 

Acridine 

1 

4 

102.8 

100 

97.0 

90 

A  +  AB 

93. 5E 

85 

aB 

101.0 

80 

114.0 

70 

125.0 

60 

135.0 

50 

144.  6 

38 

143.0 

30 

134.5 

20 

122.0 

10 

AB  +  B 

102. 0E 

4 

B 

106.5 

0 

1106.  (274) 

B  =  C13H10O 
Benzophenone 
°C  |  Wt.  %  A 

A 

103.0  |  100 

A  +  B 

11. 3E  |  29 

B 

47.0  |  0 

1107.  (235) 

B  =  C13H12 
Diphenylmethane 
A 

101.8  !  100 

A  +  B 

23. IE  |  1 

B 

23.9  |  0 

1107.1.  (234.1) 

B  =  C13H120 
Benzhydrol 
A 

103.5  |  100 

A  +  B 

55. 0E  j  18 

B 

64.5  |  0 

1108.  (2  54) 

B  =  C19H16 

Triphenylmethane 

A 

102.8  |  100 

A  +  B 

80. 0E  j  18 

B 

91.0  I  0 

1109.  (271) 

B  =  C19H160 

Triphenyl  carbinol 
A 

103.0  |  100 

A  A2B 
76 . 0E  |  60.5 

A2B 

82.0  |  45.8 

a2b  a  b 

66. 0E  !  33.5 

B 


159.2  |  0 


v.  also 

299,  375,  445, 

458.6, 

459.6, 

481, 

592, 

1860, 

1864, 

1866 

C6H6O2 


Resorcinol 
1110.  (195,  420) 

B  =  C6H602 
Hydroquinol 
°C  I  Mol  %  A 
A 

109.5  100.0 

100.0  84.2 


1 110. — ( Continued ) 
°C  |  Mol  %  A 
A 


90 

0 

73 

3 

A  +  B 

86 

0E 

70 

0 

B 

90 

0 

69 

2 

100 

0 

66 

7 

110 

0 

63 

5 

120 

0 

59 

3 

130 

0 

54 

5 

140 

0 

47 

3 

150 

0 

36 

3 

160 

0 

19 

7 

170 

5 

0 

0 

v.  also  1864 

1111.  (259) 
B  =  C6H7N 


Aniline 

A 


110 

0 

100 

0 

102 

0 

89 

6 

OO 

O 

5 

73 

8 

77 

5 

64 

7 

65 

0 

56 

8 

50 

0 

50 

3 

1112.  (247) 

B  =  C6H7NO 

ra-Aminophenol 
°C  |  Wt.  %  A 
A 

108.5  |  100 

A  +  B 

62. 0E  |  55 

B 

118.0  1  0 

1113.  (247) 

B  =  C6H7NO 

p-Aminophenol 

A 

108.5  |  100 

A  +  B 

61. 0E  |  75 

B 

120.0  |  48.8 

1114.  (264) 

B  =  C6H8N2 

o-Phenylenediamine 

A 

108.5  |  100 

A  +  AB 
47. 0E  |  60 

AB 

50. 1  |  49.  5 

AB  +  B 
45. 0E  |  36 

B 

100.0  |  0 

1115.  (264) 

B  =  C6H8N2 

m-Phenylenediamine 
”  A 

108.5  I  100 


1115. — -( Continied ) 
°C  |  Wt.  %  A 
A  +  AB 
53. 0E  |  72 

AB 

79.0  |  49  5 

AB  +  B 
33. 0E  |  20 

B 

62.0  I  0 


1116.  (264) 

B  =  C6HsN2 
p-Phenylenediamine 
A 

108.5  |  100 

A  +  AB 
94. OE  |  85 

AB 

116.0  |  49. 6 

AB  +  B 

102.0  |  32.5 

B 

138.0  |  0 


1117.  v.  p.  178 
B  =  C7H602 
?ra- Hydro  xy- 
benzaldehyde 

1118.  (231) 

B  =  C7H7NO 
Benzamide 
A 


10S.5 

100 

A  +  AB 

76. 2E 

67.5 

AB 

88.  2 

47.  6 

AB  +  B 

80. 5E 

34 

B 

124.8 

0 

1119.  (383,  467) 

B  = 

C7H9N 

p-Toluidine 

°C 

Mol  % 

A 

108.7 

100.0 

97.8 

84.6 

80.9 

69.6 

56.5 

58.7 

A  +  AB 

30. 8E 

54.5 

AB 

31.  95 

50.0 

26.4 

40.0 

AB  - 

b  AB, 

16. 4U 

33.3 

ab2 

+  B 

15. 0E 

27.6 

B 

19.2 

25.6 

32.9 

15.1 

43.3 

0.0 

FREEZING  POINT— SOLUBILITY:  A  =  C6H 
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1120.  (249) 
B  =  CsHsO 
Acetophenone 


*C 

Wt.  %  A 

A 

109.0 

100 

A  +  AB 

+  13. 0U 

47 

AB  +  B 

-  5.0E 

26 

B 

+20.5 

0 

1121 

(68) 

B  = 

c8h10 

m-Xylene 

1121.1. 

(274.1) 

B  =  C9H802 

Cinnamic  acid 

A 

115.0 

100 

A  +  B 

87. 0E 

59.0 

B 

133.0 

0 

1122. 

(420) 

B  =  C 

I0H7N  O2 

a-Nitronaphthalene 

A 

109.5 

100 

107.9 

95 

106.0 

90 

102.5 

80 

98.7 

70 

94.5 

60 

89.5 

50 

83.6 

40 

76.5 

30 

65.5 

20 

A  - 

1-  B 

49. 5E 

10.1 

B 

52.9 

5 

55.8 

0 

v.  also  1865 

1123.  (245,467) 

B  = 

CioH8 

Naphthalene 

A 

110.0 

100 

105.4 

95 

102.5 

90 

99.1 

80 

97.3 

70 

97.0 

60 

97.0 

50 

96.9 

40 

96.1 

30 

94.5 

20 

88.5 

10 

A  +  B 

76. 0E 

4 

B 

80.1 

0 

1124.  (467) 
B  =  CioHgO 
/3-Naphthol 


°C 

1 

Mol  %  A 

V 

110 

100.0 

90 

I 

66.67 

3 

88 

50.0 

100 

33.33 

122 

0.00 

1125.  (383) 

B  =  C10H9N 
a-Naphthylamine 
A 

108.8  |  100 
A  +  AB 
65. 0E  |  53.5 

AB 

65 .05  |  50 

AB  +  B 
38. 2E  |  15 

B 

48.1  1  0 

1126.  (232,  467) 

B  =  CioHgN 
/3-Naphthy  lamine 
°C  |  Wt.  %  A 
A 

109.0  !  100 

A  +  AB 
78 . 0E  I  60.5 
AB 

81.2  |  43.4 

AB  +  B 
80.0  |  35.5 

B 

109.0  |  0 

1127.  (97»  98>  268) 
B  =  CioHieO 
Camphor 


°C 

Mol  %  A 

A 

110.0 

100 

105.5 

95 

101.0 

90 

96.0 

85 

91.0 

80 

85.0 

75 

77.0 

70 

66.0 

65 

52.0 

60 

A  +  AB 


24. 0E 

52.2 

AB 

29.0 

50 

25.2 

45 

17.8 

40 

AB  +  B 

1.0E 

33.3 

B 

19.5 

30 

47.0 

25 

75.0 

20 

101.0 

15 

1127. — ( Continued ) 
°C  |  Mol  %  A 

B 


130.0 

160.0 

178.0 

10 

5 

0 

1128. 

(234) 

B  =  C 

loHieO 

Fenchone 

°C 

Wt.  %  A 

A 

115.0 

100 

No  solid  phase 

49  to 

46.4  to  12 

-8.3 

1 

3 

5.3 

0 

1129.  (36) 

B  =  C10H18O 
Cineole 
A 

110.0  I  100 
A  +  AB 
73. 0E  |  60 

AB 

+89.0  |  41.6 

AB  +  B 
-  2.0E  |  1 

B 

+  1.0  1  0 

1130.  (238) 

B  =  CuH12N20 
Antipyrine 
A 

109.8  |  100 

No  solid  phase 
72.0  to  70.8  to 
69. 0  51.5 

AB 

100. 5  |  36. 9 

AB  +  B 
52. 5E  |  24 

B 

110.0  |  0 

1130.1.  v.  p.  178 
B  =  C12H9N 

Carbazole 

1130.2.  (274.2) 

B  =  C12H10N2 

Azobenzene 

A 

115.0  |  100 

A  +  B 

57. 2E  I  20.0 
B 

67  |  0 

1131.  (261) 

B  =  C12HuN 

Diphenylamine 

A 

110.0  |  100 
A  +  B 

48. 5E  |  6.5 

B 

52.2  |  0 


1133.  (262) 
B  =  C13H9N 
Acridine 


°c 

Wt.  %  A 

A 

107.8 

100 

103.0 

90 

A  +  AB2 

96. 0E 

77.5 

ab2 

115.0 

70 

136.0 

60 

179.  5 

23.  6 

ab2 

+  B 

105. 0E 

5 

B 

106.5 

0 

1134. 

(274) 

B  =  C 

'13H10O 

Benzophenone 

A 

+  109.0 

100 

A  +  B 

-  7 . 0E|  29 . 5 

B 

+  47.0 

0 

1135. 

(235) 

B  = 

*3 13M  i2 

Diphenylmethane 

A 

108.8 

100 

102 

73  to  16 

A  - 

b  B 

23.  IE 

ca.  0 

1 

3 

23.9 

0 

Two  liquid  phases 

102Trp. 

73  16 

110 

62  25 

112 

60  29 

115.4  crit. 

42 

1135.1. 

(234.1) 

B  =  C 

l3Hl,0 

Benzhydrol 

A 

115.0 

100 

A  +  B 

44. 0E 

27 

B 

64.5 

0 

1136. 

(467) 

B  = 

c14h10 

Anthracene 

°C 

Mol  %  B 

213 

100.0 

190 

66.67 

186 

50.00 

180 

33.30 

110 

0.00 

1137.  (254) 
B  =  C19H16 


Triphenylmethane 
°C  |  Wt.  %  A 
A 

109.0  |  100 


1137. — ( Continued ) 
°C  |  Wt.  %  A 
A 

106.0  |  86  to  10 

A  +  B 
87. 0E  |  6 

B 

91.0  |  0 

Two  liquid  phases 


160.0Trp. 

86 

10 

130 

77 

16 

135 

72.1 

12 

140 

65 

35 

142  crit. 

45 

1138.  (271) 

B  =  C]9Hi60 
Triphenyl  carbinol 
v.  also  300,  324,  376, 
446,  458.7,  459.7, 
482,  593,  854,  1084, 
1860,  1864 

C6H6O2 

Hydroquinol 


1139. 

(259) 

B  = 

C6H,N 

°C 

Mol  %  A 

A 

169.0 

100 

A  -f-  AB2 

88. 5E 

33.3 

ab2 

85.0 

21.1 

68.5 

7.4 

54.5 

3.1 

1140.  (247) 

B  =  C6H7NO 

ra-Amincphenol 
°C  |  Wt.  %  A 
A 

168.0  |  100.0 
A  +  AXBy 
107. 0U  |  42.0 

AxBy  +  B 
104. 5E  |  22.0 

B 

118.0  |  0.0 

1141.  (264) 

B  =  C6HsN2 

o-  Phenylenediamine 
A 

169.0  j  100 
A  +  AB2 
103. 0E  |  39.5 

ab2 

105.0  |  33.7 

AB2  +  B 
91. 8E  |  11 

B 

99.8  |  0 

1142.  (264) 

B  =  C6H3N2 

m-Phenylenediamine 

A 

169.0  |  100 


1142. — ( Continued ) 
°C  |  Wt.  %  A 
A  +  AB 
120. 0E  |  58 

AB 

127. 0  |  50.  4 

AB  +  B 
60. 0E  |  6 

B 

62.0  |  0 

1143.  (264) 

B  =  C  8H8N  2 

p-  Phenylenediamine 
A 

169.0  |  100 

A  +  A3B 
152. 0E  |  81 

A3B 

155.0  |  75. 5 

A3B  +  AB 
155. 0E  |  72 

AB 

193. 0  |  60. 4 

AB  +  B 
134. 0E  |  7 

B 

138.0  1  0 

1144.  (258) 

B  =  C7H602 

m-Hydroxy- 

benzaldehyde 

A 

169.0  |  100 

A  +  B 

88 . 0E  |  27 

B 

105.0  1  0 

1145.  (231) 

B  =  C7H7NO 

Benzamide 

A 

169.0  |  100 

A  +  AB2 
100. 0E  |  44 

AB2 

103.  9  |  31. 2 

AB2  +  B 
101.  IE  |  23 

B 

124.8  |  0 

1146.  (383) 

B  =  C7H9N 
p-Toluidine 

°C  |  Mol  %  A 
A 

169.2  |  100 

A  +  AB2 
96. 5E  |  37 

AB2 

96.  75  |  33 

AB2  +  B 
42.6E  |  1.2 

B 

43.4  |  0 


140 


INTERNATIONAL  CRITICAL  TABLES 


CeHeOo. — 

(Continued) 

1147.  (249) 

B  =  C,HsO 
Acetophenone 
°C  |  Wt.  %  A 
A 

168.2  |  100 
A  +  AB 
40. 0U  |  18 

AB  +  B 
18. 5E  |  3.5 

B 

20.5  |  0 


1147.1. 

(274.1) 

B  —  C9H8O2 

Cinnamic  acid 

A 

170.0  | 

100 

A  +  B 

117. 0E  | 

19.0 

B 

133.0  | 

0 

1148. 

(42°) 

B  —  C10H7NO2 

a-Nitro- 

naphthalene 

A 

170.5 

100 

168.7 

95 

167.0 

90 

163.6 

80 

160.2 

70 

156.6 

60 

152.9 

50 

148.6 

40 

143.5 

30 

136.0 

20 

121.0 

10 

A  +  B 

54. 5E 

2.5 

B 

55.8 

0.0 

t>.  also  1866 

1149. 

(245) 

B  = 

CioHs 

Naphthalene 

A 

170.0 

100 

163.5 

95 

159.0 

90 

156.0 

80 

155.5 

70 

154.8 

60 

154.2 

50 

153.7 

40 

152.5 

30 

150.0 

20 

139.0 

10 

A  +  B 

79. 0E 

1.5 

B 

80.1 

0 

1150. 

(383) 

B  =  C,„H9N 
a-Naphthylamii  e 


1150. — ( Continued, ) 

1153. — ( Continued ) 

°C  | 

Mol  %  A 

°C 

Mol  %  A 

A 

A  +  AB 

169.2  I 

100 

62. 0U 

37.5 

A  +  AB 

AB  +  B 

57. 5U  | 

13.5 

49. 0E 

33.3 

AB  +  B 

B 

45. 3E  | 

6 

63.0 

30 

B 

84.0 

25 

48.0  | 

0 

103.5 

20 

122.5 

15 

1151. 

(232) 

141.5 

10 

B  =  C 

I10H9N 

161.0 

5 

/3-Nanhthvlamine 

178.0 

0 

°C  | 

Wt.  %  A 

ji 

1154. 

(234) 

168.0  1 

100 

B  —  CioHieO 

Fenchone 

138. 5E  1 

47.5 

°C 

Wt.  %  A 

AB, 

4 

141. 7  | 

27.  8 

169.0 

100 

ab2 

+  B 

No  solid  phase 

107. 5E 

1.5 

34 . 0  to  0 

18.8  to 

B 

4.8 

109.0 

0 

B 

5.3 

0 

1152. 

(217) 

1155.  (36) 

B  =  C 

10H10O3 

B  =  CioHisO 

p-Methoxy- 

Cineole 

cinnamic  acid 

1 

1 

°C 

Mol  %  A 

170.0 

I  100 

1 

A  +  ABj 

169.0 

100 

103. 0E 

|  30 

157.3 

79.8 

ab2 

145.4 

59.8 

+  106.  5 

!  26. 32 

A  H 

-  B 

AB, 

+  B 

140. 8E 

55 

-  2.0E|  1 

B 

B 

149.7 

40 

+  1.0 

1  0 

156.2 

30 

161.7 

19.9 

1156. 

(238) 

167.3 

10 

B  =  CuH12N20 

170.6 

0 

Antipyrine 

Liquid  crystals 

4 

170.6 

8 

168.0 

1  100 

174.7- 

5.7 

A  -f*  A3B2 

170.5 

116. 0E 

I  58.5 

179.9- 

3.19 

a3b2 

177.6 

129.0 

|  46.7 

185.5 

0 

A3B2 

+  ab2 

118. 0E 

1  34 

1153.  (97,  98,  253) 

ab2 

B  =  C 

'ioHicO 

129.0 

I  22. 6 

Camphor 

ABi 

+  B 

A 

101. 0E 

1  4.7 

169.0 

100 

B 

167.5 

95 

109.8 

0 

164.3 

90 

160.3 

85 

1157 

(263) 

156.2 

80 

B  = 

c12h9n 

150.8 

75 

Carbazole 

145.7 

70 

A 

139.3 

65 

168.0 

|  100 

132.0 

60 

A  +  B 

123.5 

55 

163. 0E 

1  85 

111.5 

50 

B 

97.5 

45 

235  8 

I  0 

1157.1. 

(274.2) 

B  =  C 

12HioN  2 

Azobenzene 

°C  | 

Wt.  %  A 

A 

L 

170.0  ! 

100 

A  +  B 

55. 0E  | 

1.0 

B 

67 

0 

1158. 

(261) 

B  =  C 

liHnN 

Diphenylamine 

A 

168.2 

100 

A  +  B 

51. 0E 

1 

B 

52.0 

0 

1159. 

(262) 

B  =  C1sH9N 

Acridine 

1 

1 

169.0 

100 

164.0 

90 

A  -|“  AB2 

159. 0E 

77 

AB, 

166.0 

70 

178.0 

60 

189.0 

50 

199.0 

40 

206.5 

30 

209.  6 

20 

201.7 

10 

187.0 

5 

ab2 

+  B 

105. 5E 

ca.  1 

B 

106.5 

0 

1160. 

(274) 

B  =  C 

LaHxoO 

Benzophenone 

1 

4 

170.4 

100 

A  +  B 

41. 3E 

11 

B 

47.0 

0 

1161. 

(235) 

B  = 

C13H12 

Diphenylmethane 

4 

168.8 

100 

160-162 

70-30 

A  +  B 

23. 9E 

ca.  0 

B 

23.9 

0 

1161.1.  (234.1) 
B  =  C13H120 
Benzhydrol 
A 

169.0  I  100 


lltjl.i. — (vonta) 
°C  I  Wt.  %  A 
A  +  B 

58. 0E  |  2.5 

B 

64.5  I  0 


1162.  (217) 

B  =  C14HhN203 
p-Azoxyanisole 


°C 

Mol  %  A 

A 

169.0 

100 

162.0 

90 

156.0 

80 

151.0 

70 

146.0 

60 

139.5 

50 

128.0 

40 

A  - 

-  B 

106. 2E 

25.6 

I 

B 

108.0 

20 

111.0 

10 

114.0 

0 

Liquid  crystals 


113.5-116.3 

8 

119.0-121.0 

6 

124.5-125.7 

4 

130.0-130.3 

2 

135.0 

0 

1163.  (254) 
B  =  C  jgH  16 


T  riphenylme  thane 
°C  |  Wt.  %  A 
A 


168.5 

160 

A 

91. 0E 


100 

80  to  13 
B 

co.  0 


B 


91.0  |  0 

Two  liquid  phases 


160.0Trp. 

80 

13 

173 

63 

7 

27 

3 

175 

59 

5 

29 

9 

176 

55 

1 

33 

8 

177  .Ocrit. 

45 

1164.  (271) 

B  =  C19H160 
Triphenyl  carbinol 
A 

169.0  |  100 

A  -f"  A2B 
145. 23  |  52.2 

A2B 

161.  6  |  42.  5 

A2B  +  B 
139. 8E  |  18.5 

B 

159.2  |  0 


v.  also  301,  377,  447, 
458.8,  459.71,  483, 
559,  806,  1085,  1110, 
1860,  1864,  1866 


C6Hc03 

Pyrogallol 

1165.  (273) 

B  =  C6H7N 

Aniline 

°C  |  Wt.  %  A 
A  h 

126.0  |  100 
A  T  AB2 
48. 4E  |  48 

AB2 

+49.0  |  40.3 

AB2  +  B 
-13.0  |  12 

B 

-  6.7  |  0 

1166.  (247) 

B  =  CcH7NO 

m-Aminophenol 

A 

129.0  |  100 

A  +  B 

77. 0E  |  48 

B 

118.0  |  0 

1167.  (273) 

B  =  Cr,H8Nj 
o-Phenylenediamine 
A 

126.0  |  100 
A  +  AB 
88 . 0E  |  69 

AB 

93.  6  |  53. 8 

AB  +  B 
74. 2E  |  30 

B 

100.9  |  0 

1168.  (273) 

B  =  C6HsN2 

m-Phenylenediamine 

A 

126.0  |  100 
A  +  AB 
75. 0E  |  67 

AB 

79. 0  |  53.  8 

AB  +  B 
31. 0E  |  21.5 

B 

61.0  1  0 

1169.  (273) 

B  =  C.ILN, 

p-  Pile  n  vie  n  e  d  ia  mine 
A 

126.0  |  100 

A  +  A2B 
98. 0E  |  78 

A2B 

106. 0  |  69. 9 

A2B  +  AB 
104. 0E  |  66.5 

AB 

110.0  |  53. 8 

AB  +  B 
98. 0E  I  32  5 
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1169. — ( Continued ) 
°C  |  Wt.  %  A 
B 


139.8  I  0 


1170.  v.  p.  178 

B  =  C7H602 
m-Hydroxybenz- 
aldehyde 

1171 

(2  7  3) 

B  =  1 

c,h7no 

Benzamide 

A 

126.1 

|  100 

A  +  AB 

78. 0E 

|  63.5 

AB 

83.0 

1  51 

AB  +  B 

76. 0E 

|  37.5 

B 

124.8 

1  0 

1172.  (273) 

B  = 

c7h9n 

p-Toluidine 

A 

125.5 

1  100 

A  -f-  AB2 

53. 8E 

|  46 

ab2 

57.0 

|  37 

AB 

2  +  B 

36. 0E 

1  14 

B 

44.0 

1  0 

1173 

;.  (249) 

B  = 

c8h8o 

Acetophenone 

A 

126.0 

|  100 

A  +  AB 

21. 0U 

39 

AB  +  B 

4.0E 

|  23 

B 

20.0 

1  0 

1173.1.  (274.1) 

B  = 

c9h8o2 

Cinnamic  acid 

A 

130.5 

|  100 

A  +  B 

101. 0E 

|  44.0 

B 

133.0 

1  0 

1174.  (273) 

B  = 

C10H9N 

a-Naphthylamine 

A 

126.0 

|  100 

A  +  AB 

41. 7U 

36 

AB  +  B 

32. 2E 

1  14 

B 

48.5 

I  0 

1175.  (273) 

B  =  C10H,N 
/3-Naphthylamine 


°c  I 

Wt.  %  A 

L 

126.0  | 

100 

A  4"  AB2 

108. 3E  | 

64 

ab2 

122. 5  | 

30.4 

ab2 

+  B 

105. 0E 

6 

B 

109.0 

0 

1176.  (206,  253) 

B  =  C 

loHigO 

Camphor 

°C 

Mol  %  A 

A 

130.8 

100 

125.8 

90 

118.8 

80 

108.5 

70 

94.0 

60 

73.0 

50 

62.0 

45 

49.0 

40 

35.0 

35 

A  +  B 

21. 0E 

31 

B 

80.0 

25 

109.0 

20 

130.0 

15 

148.0 

10 

163.0 

5 

178.0 

0 

1177. 

(234) 

B  =  C 

'ioHjgO 

Fenchone 

°C 

Wt.  %  A 

1 

4 

131.0 

100 

No  solid  phase 

18.0  to 

31.9  to 

-2.5 

11.4 

B 

+5.0 

0 

1178. 

(238) 

B  —  C11H12N2O 

Antipyrine 

126.0 

100 

No  solid  phase 

59  to 

63 . 8  to 

59.5 

21.2 

] 

B 

109.8 

0 

1179.  v.  p.  178 

B  = 

L/I2H9N 

Carbazole 

1179.1.  (274.2) 

B  =  C12H10N2 

Azobenzene 


1 1 79. 1 . — ( Continued ) 

°C  | 

Wt.  %  A 

A 

L 

132.0  | 

100 

A  +  B 

65. 0E  I 

ca.  0 

B 

67 

0 

1180. 

(261) 

B  =  C 

i*HnN 

Diphenylamine 

A 

126.0 

100 

A  +  B 

51. 0E 

1 

B 

52.0 

0 

1181. 

(274) 

B  =  C 

13H10O 

Benzophenone 

A 

126.0 

100 

A  +  B 

32. 9E 

18.5 

B 

47.0 

0 

1182. 

(235) 

B  = 

:i3h12 

Diphenylmethane 

A 

126.0 

100 

115.2 

90  to  8 

A  4 

-  B 

23. 5E 

1 

3 

23.9 

0 

Two  liquid  phases 

1 15.2Trp. 

90  8 

120 

78  20 

122 

68  31 

122.9crit. 

50 

1182.1. 

(234.1) 

B  =  C 

1 3R 1 2O 

Benzhydrol 

A 

131.0 

100 

A  +  B 

53. 0E 

22.0 

B 

64.5 

0 

1183. 

(254) 

B  = 

C19H16 

Triphenylmethane 

1 

126.0 

100 

125.0 

95  to  12 

A  4 

b  B 

89. 0E 

1 

2.5 

3 

91.0 

0 

Two  liquid  phases 

125.0Trp. 

95  12 

140 

91  18 

1183. — ( Continued ) 


°C 

Wt.  %  A 

Two  liquid  phases 

150 

78  29 

160 

69  36 

178 . 5crit. 

52 

1184. 

(243) 

B  =  C 

19H 1  gO 

Triphenyl  carbinol 

A 

132.0 

100 

A  +  A3B2 

76. 0E 

51 

A3B2 

97.0 

42 

A3B2 

+  B 

65. 0E 

30 

B 

159.0 

0 

v.  also  302,  378,  448, 

458.81,  459.8,  484, 

1860 

c6h7n 

Aniline 

1185. 

(242) 

B  =  C6H7NO 

?n-Aminophenol 

°C 

7 

Mol  %  A 

1 

-  6.0 

100 

-  10.2 

95 

A  4 

-  B 

-  16. 5E 
I 

87.5 

3 

+  18.8 

80 

44.5 

70 

61.6 

60 

75.8 

50 

87.6 

40 

97.7 

30 

106.8 

20 

113.5 

10 

119.2 

5 

123.0 

0 

1186. 

(408) 

B  =  C6H7NO 

p-Aminophenol 

°C 

Wt.  %  A 

-6.00 

100 

-6.58 

99 

-7.16 

98 

-7.74 

97 

1187. 

(408) 

B  =  C6H7NO 

Phenyl- 

hydroxylamine 

-6.00 

100 

-6.47 

99 

-6.94 

98 

-7.41 

97 

1188.  (408) 

B  =  C6HSN2 
m-Phenylenediamine 


1188. — ( Continued ) 


°C 

Wt.  %  A 

-6.00 

100 

-6.60 

99 

-7.18 

98 

-7.75 

97 

1189. 

(222) 

B  =  C7H5N306 

Trinitrotoluene 

°C 

Mol  %  A 

A 

-  5.5 

100 

A  +  AB 

-  8.0E 

98.5 

AB 

+  35.0 

88.7 

71.0 

76.6 

77.0 

59.5 

86.0 

60.0 

84.0 

41.2 

78.0 

29.8 

AB  +  B 

60E 

15 

I 

3 

74.5 

8.1 

82.0 

0 

1190. 

(8,  12) 

B  =  C7H602 

Benzoic  acid 

A 

-  6.0 

100 

A  +  AB 

-  9.0E 

96 

AB 

+  8.5 

90 

31.8 

80 

48.0 

70 

AB  +  B 

56. 0U 

60 

1 

3 

72.3 

50 

86.0 

40 

97.5 

30 

107.0 

20 

114.7 

10 

121.25 

0 

1191. 

(222) 

B  =  C7HcN204 

2,  4-Dinitrotoluene 

1 

V 

-  5.5 

100 

-  11.5 

91.6 

A  - 

b  B 

-  13. 0E 

89 

B 

0.0 

79.1 

+  20.0 

64.7 

31.0 

55.4 

41.0 

44.8 

49.0 

35.8 

56.0 

26.0 

65.0 

11.0 

71.0 

0.0 

1192.  (259) 

B  =  C7H6N304 

2,  6- Dinitro toluene 


1192. — ( Continued ) 

°C 

Mol  %  A 

L 

-  5.5 

100.0 

-10.5 

92.7 

A  4 

-  B 

-13. 0E 

88.8 

B 

+  0.5 

78.9 

14.0 

68.0 

25.0 

55.4 

35.5 

40.6 

41.8 

29.3 

62.0 

0.0 

1193. 

(244) 

B  =  C7HoN204 

3,  4-Dinitrotoluene 

°c  ! 

Wt.  %  A 

A 

L 

-  5.8 

100 

A  +  B 

-17. 0E 

69 

B 

+  58.5 

0 

1194.  (244,  259) 

B  =  C7H6N,04 

3,  5-Dinitrotoluene 

A 

-  6.0 

100 

A  +  AB 

-12. 9E 

92.5 

AB 

+46.6 

33.  8 

AB  +  B 

46. 0E 

32 

B 

82.3 

0 

1195.  v.  p.  178 

B  =  C7H7N02 

p-Nitro  toluene 

1196. 

(223) 

B  = 

c7h8o 

o-Cresol 

°C 

Mol  %  A 

A 

-  6.3 

100 

-  9.3 

95 

-12.5 

90 

A  +  AB 

— 18.0E 

82.2 

AB 

-  1.2 

70 

+  6.6 

60 

8.0 

55 

8.4 

60 

8.2 

45 

7.2 

40 

AB  +  B 

4.0E 

1  31 

B 

14.3 

20 

22.8 

10 

26.8 

5 

30.4 

0 

142 


INTERNATIONAL  CRITICAL  TABLES 


c6h7n.— 

( Continued ) 

1197. 

(223) 

B  = 

c7h8o 

m-Cresol 

°C 

Mol  %  A 

A 

-  6.3 

100 

-  9.3 

95 

-13.5 

90 

A  +  AB 

-29. 5E 

76.7 

AB 

-22.8 

70 

—  16.1 

60 

-14.7 

55 

-14.  5 

50 

-15.2 

45 

-18.3 

40 

AB  +  B 

-29. 5E 

I 

31 

-15.4 

20 

-  4.5 

10 

+  0.2 

5 

4.2 

0 

1198. 

(223) 

B  = 

c7h8o 

p-Cresol 

? 

-  6.3 

100 

-  9.7 

95 

A  -) 

-  AB 

-15. 0E 

89 

AB 

+  0.5 

80 

12.0 

70 

17.9 

60 

18.9 

55 

19.2 

50 

18.7 

45 

17.0 

40 

AB  +  B 

5.8E 

25.7 

] 

3 

12.8 

20 

23.8 

10 

28.7 

5 

33.2 

0 

1199. 

(408) 

B  = 

c7h9n 

o-Toluidine 

°C 

Wt.  %  A 

-6.00 

100 

-6.60 

99 

-  7.18 

98 

-  7.75 

97 

-  8.33 

96 

-  8.95 

95 

-  9.53 

94 

—  10.11 

93 

1201.  v.  p.  178 

B  = 

C7H9N 

p-Toluidine 

1202.  (219) 

B  =  C8H10N2O 

Nitrosodimethyl- 

aniline 

°C  |  Mol  %  A 
A 

-  5.5  |  100 

A  H-  AB2 


-  8.5E 

97 

ab2 

+  24.0 

90 

50.0 

80 

69.5 

70 

80.0 

60 

87.0 

50 

89.6 

45 

91.4 

40 

92.4 

33.3 

92.0 

30 

90.5 

25 

87.8 

20 

82.2 

15 

ab2 

+  B 

74. 5E 

11 

B 

82.5 

5 

85.5 

0 

1203.  (408) 

B  =  CsHnN 
Xylidene 


°C 

Wt.  %  A 

-6.00 

100 

-7.00 

99 

-7.75 

98 

-8.48 

97 

-9.00 

96 

1204.  (247) 

B  =  Ci0H8O 
a-  Naphthol 

A 

-  6.0  |  100 
A  +  A2B 
— 14.0E  |  89 
A2B 

+28. 0  |  56.  3 

A2B  +  AB 
26. 5E  |  50.5 

AB 

32. 0  |  39. 2 

AB  +  B 
31.5E  |  36.5 

B 

90.5  1  0 

1205.  (247) 

B  =  C10H8O 
/3-Naphthol 

A 

-  6.0  |  100 

A  +  AB 
-  7.0E  |  96 

AB 

+82.2  |  39.2 

AB  +  B 
80. 5E  I  30 


1205. — ( Continued ) 


°C 

Wt.  %  A 

B 

121.8 

0 

1205.1 

•  (475) 

B  =  C,oH9N 

/3-  Naphthyl  amine 

°C 

Mol  %  A 

0.0? 

97.5 

2.0? 

95 

8.0 

90 

45.0 

80 

60.0 

70 

70.0 

60 

78.0 

50 

85.5 

40 

92.5 

30 

99.5 

20 

105.0 

10 

108.0 

5 

110.6 

0 

1206. 

(475) 

B  =  C12H9N 

Carbazole 

g  B  per 

°C 

100  g  A 

30.0 

3.0 

40.0 

3.7 

50.0 

4.8 

60.0 

6.0 

70.0 

7.7 

80.0 

9.8 

100.0 

16.0 

120.0 

28.0 

140.0 

46.0 

160.0 

74.0 

1207.  v.  p.  178 

B  = 

c12h10 

Acenaphthene 

1208.  v.  p.  178 

B  = 

Ci3H10 

Fluorene 

1209.  v.  p.  178 

B  =  C 

'14H802 

Anthraquinone 

1210. 

(475) 

B  = 

c14Hl0 

Anthracene 

g  B  per 

°C 

100  g  A 

20.0 

0.7 

30.0 

1.0 

40.0 

1.45 

50.0 

2.05 

60.0 

2.82 

70.0 

3.9 

80.0 

5.45 

90.0 

7.75 

100.0 

10.7 

1211.  v.  p.  178 

B  = 

Ci4H10 

Phenanthrene 

1212.  (147,  254) 

B  =  C19H16 
T  riplienylmethane 
°C  |  Mol  %  A 
B 

91.0  |  100 

AB  +  B 
70. 0E  |  61 

AB 

71. 5  |  50 

v.  also  45,  276,  436.1, 
438.1,  455,  467,  560, 
680,  689,  694,  698, 
710,  733,  756,  774, 
836,  846,  855,  872, 
901,  925,  963,  1041, 
1086,  1111,  1139, 

1165;  v.  also  Seidell, 
p.  433 

C6H7NO 

o-Aminophenol 

1214.  (36) 

B  =  C10Hi8O 

Cineole 

°C  |  Wt.  %  A 
A 

170.0  |  100 

A  +  B 

0.0  |  2.5 

B 

1.0  |  0 

v.  also  964 

C6HvNO 

m-Aminophenol 

1215.  (242) 

B  =  CcHsN2 

o-Phenylenediamine 

A 

118.0  |  100 
A  +  B 

63 . 0E  |  45 

B 

100.5  1  0 

1216.  (242) 

B  -  C6H8N2 

m-Phenylenediamine 

A 

118.0  |  100 
A  +  B 

24. 0E  |  37 

B 

62.0  |  0 

1217.  (242) 

B  =  C6H8N2 

p-Phenylenediamine 

A 

118.0  |  100 
A  +  A2B 
94. 0E  |  77 

A2B 

97. 0  |  66.  6 

A2B  +  AB 
95. 0E  |  62 


1 2 17. — -( Continued ) 

°C  |  Wt.  %  A 
AB 

102.  6  |  50.  2 

AB  +  B 
101.0  |  44 

B 

138.5  |  0 

1218.  (247) 

B  =  C7H6N204 

2,  4- Dinitro toluene 
A 

118.0  |  100 

A  +  B 

65. 0E  |  10 

B 

71.0  |  0 

1219.  (242) 

B  =  C7H9N 
p-Toluidine 

A 

118.0  |  100 

A  +  AB 
50. 0U  |  35 

AB  +  B 
37. 0E  |  13 

B 

44.0  1  0 

1220.  (247) 

B  =  Ci„HsO 
a-  Naphthol 

A 

118.0  |  100 

A  +  B 

69. 0E  |  30 

B 

92,0  |  0 

1221.  (247) 

B  =  C10HsO 
/3-Naphthol 

A 

118.0  |  100 

A  +  AB 
97. 5E  |  58.5 

AB 

99. 0  |  43.  5 

AB  +  B 
96. 0E  |  26 

B 

121.5  [  0 

1222.  (242) 

B  =  C10H9N 

a-Naphthylamine 

A 

118.0  |  100 

A  +  B 

36. 0E  |  16 

B 

48.0  |  0 

1223.  (242) 

B  =  C10H9N 

/3-Naphthylamine 

A 

118.0  I  100 


1223. — ( Continued ) 
°C  |  Wt.  %  A 
A  +  AB 
90. 5E  |  49 

AB 

91. 0  |  43.  3 

AB  +  B 
90. 0E  |  29 

B 

108.8  |  0 


1224.  (36) 

B  =  C10H18O 
Cineole 
A 

123.0  |  100 

A  +  B 

-3.0E  |  4 

B 

+  1.0  I  0 

v.  also  711,734,  873, 
902,  926,  965,  1042, 
1087,  1112,  1140, 
1166,  1185 


C6H7NO 

p-Aminophenol 
1225.  (242) 

B  =  C7H9N 
p-Toluidine 
°C  |  Wt.  %  B 
B 

43.5  |  100 

A  +  B 

41. 0E  |  95 

A 

149.0  |  45.5 


1226.  (247) 

B  =  C10H8O 
a-  Naphthol 
B 

92.5  |  100 

A  +  B 

82 . 0E  |  86 

A 

147.0  |  62.1 


1227.  (247) 
B  =  C10H8O 
/3-Naphthol 
B 


121.5  | 

100 

A  +  B 

106E  | 

83 

A 

160  | 

43 

v.  also  966, 

1043, 

1113,  1186 


C6H7NO 

Phenyl- 
hydroxylamine 
v.  1187 
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C6H8N2 

j-Phenylenediamine 

1228.  (250) 

B  =  C7H6N306 
Trinitrotoluene 
°C  |  Wt.  %  A 
A 

101.0  I  100 
A  +  AB 
83 . 0E  |  57 

AB 

97.  6  |  32. 2 

AB  +  B 
65. 0E  |  9 

B 

81.0  I  0 


1229.  (264) 

B  =  C7H6N,04 

2,  4-Dinitrotoluene 
A 

99.8  |  100 

A  +  B 

51.9E  |  21.5 

B 

69.0  |  0 

1230.  (269) 

B  =  C8H10N2O 

Nitrosodimethyl- 

aniline 

A 

100.2  |  100 
A  +  AB 
87. 0E  |  71 

AB 

99.0  |  41.8 

AB  +  B 
67. 7E  |  12.5 

B 

84,5  1  0 

1231.  (264) 

B  -  CioHsO 
OL-  Naplithol 

A 

99.8  |  100 

A  +  AB 
58. 2E  |  56 

AB 

60. 0  |  42. 8 

AB  +  B 
58 . 0E  |  26 

B 

92.0  |  0 

1232.  (264) 

B  =  C10HsO 
/3-NaphthoI 

A 

99.8  |  100 

A  +  AB 
79 . 0E  |  65 

AB 

86. 0  |  42. 8 

AB  +  B 
80. 5E  |  28 

B 

122.0  |  0 


1233.  (240) 

B  =  Ci0H8O2 
1,  4-Dihydroxy- 
naphthalene 

1235.  (240) 

B  =  C  ioH80  2 

1,  6-Dihydroxy- 
naphthalene 
°C  1  Wt.  %  A 
A 

103.0  |  100 

A  +  AB 
62. 0E  |  61 

AB 

96.0  |  40. 3 

AB  +  B 
76. 0E  |  32 

B 

134.0  1  0 

1236.  (240) 

B  =  Ci0H8O2 

1,  8- Dihydroxy- 
naphthalene 

A 

103.0  |  100 

A  +  AB 
93 . 0E  |  85 

AB 

151.0  |  40. 3 

AB  +  B 
117. 0E  |  7 

B 

137.0  I  0 

1237.  (240) 

B  =  CioH802 

2,  3- Dihydroxy- 
naphthalene 

1238.  (240) 

B  =  C10H8O2 
2,  6-Dihydroxy- 
naphthalene 
A 

103.0  |  100 

A  -p  A3B2 
99 . OE  |  92 

A3B2 

160  I  50. 3 

A3B2  +  B 
124. OE  |  30 

B 

216.0  |  0 

1239.  (240) 

B  =  Ci0H8O2 
2,  7-Dihydroxy- 
naphthalene 
A 

103.0  |  100 

A  -j-  A3B2 
96. OE  |  91 

A3B2 

140.  0  |  50.  3 

A3B2  -p  B 
101.  OE  |  38 

B 

186.0  |  0 


1239.1.  (234.1) 

B  =  C13H120 
Benzhydrol 
°C  |  Wt.  %  A 
A 

102.5  |  100 

A  +  B 

47. OE  |  21.0 

B 

64.5  |  0 

1240.  (251) 

B  =  C19H16 
T  riphenylmethane 
A 

101.0  |  100 
A  +  B 

76. 5E  |  12.5 

Immiscible  liquids 
89.0  |  50-29 

B 

91.0  |  0 

v.  also  485,  561, 
712,  735,  757,  775, 
874,  903,  927,  958.1, 
966.1,  1045,  1088, 
1114,  1141,  1167, 
1215 


c6h8n2 

m-Phenylenediamine 

1241.  (250) 

B  =  C7H5N306 
Trinitrotoluene 

A 

62.0  |  100 

A  +  AB 
57. 5E  |  90.5 

AB 

105. 0  |  32. 2 

AB  +  B 
70. OE  |  6 

B 

81.0  1  0 

1242.  (264) 

B  =  C7H6N204 

2,  4-Dinitrotoluene 
A 

62.0  |  100 

A  +  B 

35. OE  |  55 

B 

69.2  |  0 

1243.  (269) 

B  =  C8Hi0NoO 

Nitrosodimethyl- 

aniline 

A 

61.0  |  100 

A  -p  AB2 
48 . 0E  |  84 

AB2 

96.  6  |  26.  6 

AB2  +  B 
73. 5E  |  11 

B 

84.5  |  0 


1244.  (264) 

B  =  C10H8O 
a-  Naphthol 
°C  |  Wt.  %  A 
A 

62.0  I  100 

A  +  AB 
31. 0E  |  69 

AB 

35. 0  |  42. 8 

AB  +  B 
32. OE  |  31 

B 

92.0  |  0 


1245.  (264) 

B  =  C10H8O 
/3-Naphthol 

A 

62.0  |  100 
A  -p  AB2 
59 . OE  |  97 

AB2 

114.0  I  27.3 

AB2  -p  B 
103. OE  |  11 

B 

122.0  |  0 

1246.  (240) 

B  =  Ci0H8O2 
1,  4-Dihydroxy- 
naphthalene 
A 


63. 

.5  | 

100 

A  +  AB 

55. 

OE  | 

92.5 

AB 

124 

.0  J 

40.  3 

AB  +  B 

?  |  ? 

B 

183.0  |  0 

1247.  (240) 

B  =  Ci„H802 
1,  6-Dihydroxy- 
naphthalene 
A 

63.0  |  100 

A  +  AB 
49 .  OE  |  89 

AB 

126. 0  |  40.  3 

AB  +  B 
87. OE  |  22 

B 

134.0  |  0 

1248.  (240) 

B  =  CiriH802 
1,  8- Dihydroxy- 
naphthalene 
A 

63.0  |  100 

A  +  AB 
58 . OE  j  92 
AB 

101. 0  I  40.  3 


1248. — ( Continued ) 
°C  |  Wt.  %  A 
AB  +  B 
75 . OE  |  32 

B 

137.0  |  0 

1249.  (240) 

B  =  C10H8O2 
2,  3-Dihydroxy- 
naphthalene 
A 

63.0  |  100 

A  +  AB 
53. OE  |  94 

AB 

149. 0  |  40.  3 

AB  +  B 
122 .  OE  |  24 

B 

162.0  j  0 

1250.  (240) 

B  =  Ci0H8O2 

2,  6-Dihydroxy- 
naphthalene 
A 

63.0  |  100 

A  +  AB 
61. OE  |  98 

AB 

171.0  |  40.3 

AB  +  B 
125. OE  |  35 

B 

216.0  I  0 

1251.  (240) 

B  =  C10H8O2 

2,  7-Dihydroxy- 
naphthalene 
A 

63.0  1  100 

A  +  AB 
53 . OE  |  98 

AB 

139. 0  |  40. 3 

AB  +  B 
126. OE  |  33 

B 

186.0  1  0 

1252.  (251,  254) 

B  =  C19H16 
Triphenylmethane 
A 

62.0  |  100 

A  +  B 

57. OE  |  96 

Immiscible  liquids 

80  |  74-7 

B 

90.8  |  0 

There  is  some  evi¬ 
dence  for  an  equi- 
molecular  com¬ 
pound 
1253.  (243) 

B  =  C19H16O 
Triphenyl  carbinol 


1253. — ( Continued ) 
°C  |  Wt.  %  A 
A 

62.0  [  100 

A  +  B 

59. 5E  |  90 

B 

159.5  1  0 

v.  also  486,  562,  713, 
736,  758,  776,  875, 
904,  928,  958.2, 

966.2,  1046,  1089, 

1115,  1142,  1168, 

1188,  1216 

c6h8n2 

p-  Ph  eny  len  edi  a  mine 
1254.  (250) 

B  =  C7H5N306 
Trinitrotoluene 
A 

140.0  |  100 

A  +  AB 


88. 

.  OE  | 

38 

AB 

93. 

0  | 

32.  2 

AB  + 

B 

64. 

.OE  | 

8 

B 

81. 

.0  I 

0 

1255.  (264) 

B  =  C7IUN2O4 

2,  4-Dinitrotoluene 
A 

138.0  |  100 

A  +  B 

49 . OE  |  28 

B 

69.0 _ 0_ 

1256.  (269) 

B  =  C8H10N2O 

Nitroso  dimethyl- 
aniline 
A 

139.1  |  100 

A  -p  AB2 
75. 5E  |  39 

AB2 

93.  0  |  26.  6 

AB2  +  B 
65. OE  |  10 

B 

84,5  |  0 

1257.  (264) 

B  =  Ci0H8O 
a-  Naphthol 

A 

138.0  |  100 

A  -p  AB2 
95 . OE  |  50 

AB2 

110  |  27. 3 

AB'2  -p  B 
84 .  OE  |  7 

B 

92.0  I  0 
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c6h8n2.— 

( Continued ) 

1258.  (264) 

B  =  C10H8O 
/3-Naphthol 

°C  |  Wt.  %  A 
A 

138.0  |  100 

A  4"  AB2 
117. 0E  |  74 

AB2 

150.  5  |  27.  3 

AB2  +  B 
120. OE  |  2 

B 

122.0  |  0 

1259.  (240) 

B  =  C  loHgO  2 

1,  6-Dihydroxy- 
naphthalene 
A 

147.0  |  100 

A  +  AB 
125. OE  |  95 

AB 

170. 0  |  40.  3 

AB  +  B 
121. OE  |  15 

B 

134,0  |  0 

1260.  (240) 

B  =  C  iqHsO  2 

1,  8-Dihydroxy- 
naphthalene 

A 

147.0  |  100 

A  -f-  AB2 
106. OE  |  37 

AB2 

118. 0  |  25. 2 

AB2  4“  B 
109. OE  |  21 

B 

137.0  1  0 

1261.  (240) 

B  =  C1R3O2 

2,  3-Dihydroxy- 
naphthalene 

A 

147.0  |  100 

A  4-  AB2 
118. OE  |  70 

AB2 

164. 0  |  25. 2 

AB2  4~  B 
141.  OE  |  4 

B 

162.0  |  0 

1262.  (240) 

B  =  Ci0H8O2 

2,  6-Dihydroxy- 
naphthalene 
A 

147  0  I  100 


1262. — ( Continued ) 
°C  |  Wt.  %  A 
A  4-  AB 


140. 0E  | 

95 

AB 

212. 0  | 

40.3 

AB  +  B 

195. 0E  | 

10 

B 

216.0  | 

0 

1263.  (240) 

B  =  Ci0H8O2 
2,  7-Dihydroxy- 
naphthalene 
A 

147.0  |  100 

A  4~  AB2 
129. OE  |  81 

AB2 


180.0 

AB 
171. 0E 

186.0 

|  25.2 

2  +  B 
|  10.5 

B 

1  0 

1264.  (235) 

B  = 

C43Hi2 

Diphenylmethane 

A 

138.8 

!  100 

A  +  B 

23. 3E 

1 

B 

23.9 

1  0 

1264.1 

(234.1) 

B  = 

Ci3H120 

Benzhydrol 

A 

147.0 

I  100 

A  +  B 

51. 0E 

|  11.0 

B 

64.5 

1  0 

1265.  (254) 

B  = 

C 19H16 

Triphenylmethane 

A 

138.8 

|  100 

A  +  B 

87. 5E 

1  3 

B 

91.0 

1  0 

1266.  (243) 

B  = 

C19H16O 

Triphenyl  carbinol 

A 

140.0 

|  100 

A  +  B 

118. 0E 

|  33 

B 


159,5  |  0 

v.  also  563,  737,  759, 
777,  876,  905,  929, 
966.3,  1047,  1090, 

1116,  1143,  1169, 

1217 


c6h8n2 

Phenylhydrazine 
v.  1044 


CeHoNOo 

Ethyl  succinimide 
1267.  (375) 

B  =  C7H7Br 
p-Bro mo  toluene 


°C 

I 

Wt.  %  A 

28.81 

100.00 

25.60 

95.00 

19.57 

85.87 

7.99 

68.94 

2.82 

61.30 

A  +  B 

0.5E 

58 

B 

4.55 

48.60 

10.24 

37.84 

14.21 

28.09 

17.89 

18.74 

21.55 

9.80 

26.73 

0.0 

1268.  (375) 

B  =  C8Hio 
p-  Xylene 
A 


28.81 

100.0 

18.32 

88.84 

10.93 

79.95 

+  2.94 

70.51 

A  H 

-  B 

—  2.6E 

63.75 

B 

-2.12 

59.02 

-0.04 

51.75 

+3.04 

41.7 

4.85 

34.0 

6.64 

25.63 

8.29 

18.15 

11.18 

6.86 

13.28 

0 

c6h10o 

Cyclohexanone 
v.  1048 


CeH  10O  4 
Diethyl  oxalate 
v.  130 


CeH  10O4 

Dimethyl  succinate 
v.  129,  194,  277 

C6H10O4 
Glycol  diacetate 
1268.1.  (444.1) 

B  =  C7H5N306 
Trinitrotoluene 
g  B  per 
°C  100  g  A 
25.0  44.43 


1268.2.  (444.1) 
B  =  C7H6N608 
Tetryl 


g  B  per 

°C 

100  cc  A 

20-25 

16.0 

1268.3. 

(444.1) 

B  —  CSH7N3O6 

2,  4,  6-Trmitro-m- 
xylene 


g  B  per 

°c 

100  g  A 

25.0 

0.81 

1268.4. 

(444.1) 

B  =  C10H6N3O6 
Trinitro- 
naphthalene 
25.0  |  0.90 

v.  also  593.1,  635.1, 
655.1 

C  eH  1 2 

Cyclohexane 
v.  247,  290,3, 524,  967 

C6H12C12 

Dichlorohexane 
v.  463 _ 

C6H12C12S 

Dichlorodipropyl 
sulfide 
v.  464 

C6Hi203 

Paraldehyde 
1269.  v.  p.  178 
B  =  C8Hio 
Xylene 

v.  also  248,  262,  968 

c6h13n 

d-Pipecoline 
1270.  (290) 

B  =  C6H13N 
Z-Pipecoline 


°c 

Mol  %  A 

A 

8.95 

100 

7.0 

95 

5.0 

90 

+0.85 

80 

-3.8 

70 

A  +  AB 

-6.65E 

64.5 

AB 

-5.8 

60 

-4.9 

60 

-5.8 

40 

AB  +  B 

-6.65 

35.5 

B 

-3.8 

30 

+0.85 

20 

5.0 

10 

7.0 

5 

8.95 

0 

CeH  14 

Hexane 


1271.  v.  p.  178 
B  =  C10H8 
Naphthalene 


cgh15ps 

Triethylphosphine 

sulfide 

1272. 

(371) 

B 

=  c18h16ps 

Triphenylphos- 

phine  sulfide 

C 

Wt.  %  A 

Mixed  crystals 

t-L 

95 

100 

87 

82.5 

92.57 

93 

82.5 

76.00 

82 

5E 

60 

108 

82.5 

44.66 

119 

109 

34.10 

129.5 

124 

25.00 

141 

137 

14.92 

149 

147.5 

7.32 

158 

0 

C7H4C1202 

2, 

3-Dichloro- 

benzoic  acid 

1277. 

(188) 

B 

—  C7H4CI2O2 

2 

5-Dichloro- 

benzoic  acid 

°( 

"'1 

Mol  %  A 

A 

168 

.3  | 

100 

A  +  AB2 

127 

,0E  | 

46.0 

AB2 

130.2 

33.3 

ab2 

+  B 

130. 2U  I 

33.3 

B 

154 

■4  | 

0.0 

C7H4C1202 

2 

5-Dichloro- 

benzoic  acid 

1278. 

(18S) 

B 

=  c7h5cio2 

m- 

Chlorobenzoic 

acid 

A 


154 

.4  |  100 

A  +  AB 

121 

.  3E  |  51 

AB 

122. 

3  |  60 

AB  +  B 

119 

.  6E  |  40 

B 

155 

.0  |  0 

v.  also  1277 

C7H4C1203S 

spm-Chloride  of  0- 
sulfobenzoic  acid 


1279.  (308) 

B  =  C7H4CL03S 
asywt-Chloride  of 
o-sulfobenzoic  acid 
°C  |  Mol  %  A 
A 

75.9  |  100 

A  +  B 

21.4E  |  33.5 

B 

37.8  1  0 

C7H4C1203S 

st/m-Chloride  of 
m-sulfobenzoic  acid 

1280.  v.  p.  178 

B  =  c7h4clo3s 

spra-Chloride  of 
p-sulfobenzoic  acid 

v.  also  704,  705, 
1858,  1859 

C7H4C13N02 

o-Nitrophenyl- 
chloroform 
v.  1867 

C7H4C13N02 

w-Nitrophenyl- 
chloroform 

1281.  (173) 

B  =  CTECLNCL 
p-Nitrophenyl- 
chloroform 
°C  |  %  A 

A 


140.8 

100 

132.1 

90 

A  - 

-  B 

129. 7E 

87.3 

B 

148.0 

80 

168.0 

70 

183.4 

60 

196.0 

50 

206.7 

40 

216.4 

30 

224.7 

20 

232.4 

10 

240.0 

0 

v.  also  1867 

C7H5Br3 

2,  3,  4-Tribromo- 
toluene 

1282.  (193) 

B  =  C7H6Br3 
2,  3,  5-Tribromo- 
toluene 

°C  |  Mol  %  A 
A 

45  |  100 

A  +  B 

14. 0E  I  53.3 
B 

52.5  |  0 


FREEZING  POINT— SOLUBILITY:  A  =  C6H8  TO  C7H, 
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1282.1.  (193) 

B  =  C7H5Br3 

2,  3,  6-Tribromo- 
toluene 

°C  |  Mol  %  A 
A 

45  |  100 

A  +  B 

31. 5E  |  53 

B 

60.5  1  0 

1282.15.  (193) 

B  =  C7H5Br3 

2,  4,  5-Tribro mo- 
toluene 
A 

45.0  |  100 

A  +  B 

31. 5E  |  73 

B 

113.5  |  0 

1282.2.  (193) 

B  =  C7H5Br3 

2,  4,  6-Tribro mo- 

toluene 

A 

45.0  |  100 

A  +  B 

23. 3E  |  66 

B 

68.5  |  0 

1282.25.  (193) 

B  —  C7H5Br3 

3,  4,  5-Tribromo- 

toluene 

A 

45.0  |  100 

A  +  B 

28 . 5E  |  72 

B 

90.5  I  0 

C7H3Br3 

2,  3,  5-Tribro  mo- 
toluene 

1282.3.  (193) 

B  =  C7H6Br3 

2,  3,  6-Tribromo- 
toluene 
A 

52.5  |  100 

A  +  B 

24 . 5E  |  56 

B 

60.5  1  0 

1282.35.  (193) 

B  =  C7HsBr3 

2,  4,  5-Tribromo- 
toluene 
A 

52.5  |  100 

A  +  B 

40. 0E  |  76.5 

B 

113.5  |  0 


1282.4.  (193) 

B  =  C7H6Br3 
2,  4,  6-Tribromo- 
toluene 

°C  |  Mol  %  A 
A 

52.5  |  100 

A  +  B 

71 ,2?E|  34 

B 

68.5  I  0 


1282.45.  (193) 

B  =  C7H„Br3 
3,  4,  5-Tribromo- 
toluene 
A 

52.5  |  100 

A  +  B 

41 . 5E  |  80 

B 

90.5  |  0 

v.  also  1282 


C7H5Br3 

2,  3,  6-Tribromo- 
toluene 
1282.5.  (193) 

B  =  C7H,Br3 
2,  4,  5-Tribro  mo- 
toluene 
A 

60.5  |  100 

A  +  B 

44. 5E  |  74 

B 

113.5  |  0 


1282.55.  (193) 

B  =  C7H5Br3 

2,  4,  6-Tribromo- 

toluene 

A 

60.5  |  100 

A  +  B 

33 . 0E  |  55 

B 

68.5  |  0 

1282.6.  (193) 

B  =  C7H0Br3 

3,  4,  5-Tribromo- 

toluene 

A 

60.5  |  100 

A  +  B 

38 . 7E  |  63 

B 

90.5  |  0 

v.  also  1282.1, 
1282.3 

CyHjBr.i 

2,  4,  5-Tribromo- 
toluene 
1282.65.  (193) 

B  -=  C-HcBr, 


1282.65. — (Cont'd) 

2,  4,  6-Tribromo- 

toluene 

°C  |  Mol  %  A 
A 

113.5  |  100 

A  +  B 

51. 5E  |  31 

B 

68.5  |  0 

1282.7.  (193) 

B  =  C7H6Br3 

3,  4,  5-Tribromo- 

toluene 

A 

113.5  |  100 

A  +  B 

62 . 5E  !  40 

B 

90.5  1  0 

v.  also  1282.15, 
1282.35,  1282.5 

C7H5Br3 

2,  4,  6-Tribromo- 

toluene 
1282.75.  (193) 

B  =  C7H5Br3 

3,  4,  5-Tribromo- 

toluene 

A 

68.5  |  100 

A  +  B 

61. 0E  |  77 

B 

90.5  |  0 


v.  also  1282.2, 
1282.4,  1282.55, 
1282.65 


C7H5Br3 

3,  4,  5-Tribromo- 
toluene 

v.  1282.25,  1282.45, 
1282.6,  1282.7, 
1282.75 

C7H5C10 

Benzoyl  chloride 

1283.  v.  p.  178 
B  =  CsHio 
p-  Xylene 

1284.  v.  p.  178 
B  =  C9H12 
Mesitylene 

1285.  v.  p.  178 
B  =  Ci>Hio 

Diphenyl 

1286.  v.  p.  178 
B  =  Ci3Hj2 

Diphenylmethane 
v.  also  825,  857,  969 


C7H5C102 

o-Chlorobenzoic 

acid 

1287.  v.  p.  178 
B  =  C7H6C10, 

?«-Chlorobenzoic 

acid 

v.  also  1868,  1869 

1288.  v.  p.  178 
B  =  C7H6C102 
p-Chlorobenzoic 

acid 

v.  also  1868 

1289.  v.  p.  178 
B  =  C7Hr,02 
Benzoic  acid 
v.  also  1869 


1290. 

(  4  2  6  ) 

B  = 

c7hi6 

Heptane 

°C 

Wt.  %  A 

140.3 

100 

137.5 

95 

135.0 

90 

132.0 

80 

130.0 

70 

128.7 

60 

128.0 

50 

126.5 

40 

124.3 

30 

119.0 

20 

109.5 

10 

96.5 

5 

v.  also  970,  1868, 
1869 


C-H5CIO2 

m-Chlorobenzoic 

acid 

1291.  v.  p.  178 
B  =  C7H5C102 
p-Chlorobenzoic 

acid 

v.  also  1868 

1292.  v.  p.  178 
B  =  C7H602 
Benzoic  acid 
v.  also  1869 


1293.  (426) 

B  =  C7H18 
Heptane 


°C 

Wt.  %  A 

154.5 

100 

150.5 

95 

147.0 

90 

143.0 

80 

140.0 

70 

137.0 

60 

134.0 

50 

131.5 

40 

127.5 

30 

120.0 

20 

106.0 

10 

91.5 

5 

v.  also  971,  1278, 


1287,  1868,  1869 

C7H5C102 

p-Chlorobenzoic 

acid 


1294.  v.  p.  178 
B  =  C7H602 
Benzoic  acid 


1295. 

(426) 

B  = 

c7h10 

Heptane 

°C 

Wt.  %  A 

241.5 

100 

238.0 

95 

235.0 

90 

229.0 

80 

224.5 

70 

221.5 

60 

218.0 

50 

213.0 

40 

206.0 

30 

196.0 

20 

ISO.  5 

10 

160.4 

5 

v.  also  972,  1288, 
1291,  1868 

c7h5ci2no2- 

o-Nitrobenzylidene 

chloride 

1296. 

B  =  C7H5C12N02 

m-Nitrobenz- 
ylidene  chloride 
v.  1870 

1297. 

B  =  C7H5C12N02 
p-Nitrobenz- 
ylidene  chloride 
v.  1870 

C7H5C12N02 

m-Nitrobenz- 
ylidene  chloride 

1298. 

B  =  C7H5CLNCL 
p-Nitrobenz- 
ylidene  chloride 
v.  1296,  1870 

c7h5ci2no4s 

2-Chloro-5-nitro- 
p-toluenesulfone 
chloride 
1299.  (89) 

B  =  C7HsC1,N04S 
2-Chloro-6-nitro- 
p-toluenesulfone 
chloride 

°C  |  %  A 

A 

99.2  |  100 

A  +  B 

50. 9E  |  36.7 

B 

70  I  0 


c7h5fo2 

p-Fluorobenzoic 

acid 

1300.  (218) 

B  =  C7H602 
Benzoic  acid 
°C  |  Mol  %  A 
Mix. 


182.6 

100 

176.8 

90 

170.4 

80 

163.0 

70 

160. 0U 

66.5 

157.6 

60 

152.4 

50 

146.4 

40 

139.9 

30 

132.7 

20 

125.3 

10 

121.4 

0 

c-h5n 

Cyanobenzene 
v.  826 


CyHsNO, 

o-Nitrobenz- 
aldehyde 
v.  131,  973 


c7h5no3 

m-Nitrobenz- 
aldehyde 
v.  132,  974,  1049 


c7h3no3 

p-Nitrobenz 
aldehyde 
1301.  (H4) 

B  =  C12H10 
Acenapthene 
°C  |  Wt.  %  A 
A 

103.2  |  100 

A  +  B 

66 . 8E  |  42 

B 

92.5  |  0 


v.  also  133,  975 

c-h5no4 

o-Nitrobenzoic 

acid 

1302. 

B  =  C7H5N04 
m-Nitrobenzoic 
acid 
v.  1871 


1303. 

B  =  C7H5N04 

p-Nitrobenzoic 
acid 
v.  1871 
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c7h6no4.— 

(' Continued ) 
1304.  (208) 

B  =  C7H8O2 
Dimethylpyrone 
°C  |  Mol  %  A 
A 

147.0  I  100 

A  +  AB 
65. 0E  |  60 

AB 

72. 3  |  50 

AB  +  B 
68 . OE  |  42 

B 

132.1  |  0 

v.  also  46,  88,  325, 
406,  976,  1871 


c-h6no4 

rw-Nitrobenzoic 

acid 

1305. 

B  =  C7H6N04 

p-Nitrobenzoic 
acid 
v.  1871 

1306.  (7) 

B  =  C7H602 
Benzoic  acid 

°C  |  Mol  %  A 
A 

141.5  |  100 

A  +  AB 

120 . 0E  |  80 

AB 

139.0  |  50 

AB  +  B 

109. 0E  |  12 

B 

120.0  1  0 

v.  also  47,  89,  326, 

407,  977,  1302,  1871 

c7h6no4 

p-Nitrobenzoic 

acid 

v.  48,  90,  327,  408, 

978,  1303,  1305, 
1871 


C7H5N  3O6 

2,  4,  5-Trinitro¬ 
toluene 

1307.  v.  p.  178 
B  =  C7H6N306 
2,  4,  6-Trinitro¬ 
toluene 


C7H5N  3O6 

2,  4,  6-Trinitro¬ 
toluene 

1308.  (131,445) 
B  =  C7H6N608 
Trinitrophenyl- 
methylnitroamine 
(Tetryl) 


1308. — (Continued) 

°C 

Mol  %  A 

A 

80.5 

100 

78.2 

95 

75.9 

90 

70.9 

80 

A  A2B 

67. 4E 

73 

A2B 

67.6 

66.7 

A2B  -f-  B 

67. 4E 

60 

B 

85.0 

50 

97.0 

40 

106.8 

30 

115.2 

20 

122.5 

10 

125.8 

5 

128.72 

0 

1309.  v.  p.  178 
B  =  C7H6N204 

2,  4-Dinitrotoluene 
v.  also  1872 

1310.  v.  p.  178 
B  =  C7H6N,04 

2,  6- Dinitro toluene 
1311.  (258) 

B  =  C7H602 
m-IIydroxybenz- 
aldehyde 
°C  |  Wt.  %  A 
A 

81.0  |  100 

A  +  B 

65. 5E  |  81 

B 

105.0  |  0 

1312.  v.  p.  178 
B  =  C7H7N02 
o-Nitro  toluene 

v.  also  1873 

1313.  v.  p.  178 
B  =  C7H7N02 
p-Nitro  toluene 

v.  also  1872,  1873 


1314. 

(208) 

B  =  C7H802 

Dimethylpyrone 

°C 

Mol  %  A 

A 

80.7 

100 

78.3 

95 

75.6 

90 

72.7 

85 

69.8 

80 

66.8 

75 

A  - 

(-  B 

63. 0E 

69.5 

B 

69.3 

65 

75.9 

60 

82.5 

55 

88.9 

50 

94.8 

45 

1314. — ( Continued ) 

°C 

|  Mol  %  A 

B 

100.4 

40 

105.7 

35 

110.6 

30 

115.3 

25 

119.5 

20 

123.3 

15 

126.7 

10 

132.1 

0 

1315. 

(135) 

B  =  C3H9NO 

p-Aminoaceto- 

phenone 

°C 

|  Wt.  %  A 

\ 

80.6 

100 

A  +  AB 

73. 0E 

91 

AB 

94.0 

62.7 

AB  +  B 

85. 0E 

|  40 

B 

105.0 

0 

1316. 

(219) 

B  = 

CioHs 

Naphthalene 

°C 

1 

Mol  %  A 

81.0 

100 

75.2 

90 

A  4 

-  AB 

70. 5E 

84.5 

AB 

79.0 

80 

90.5 

70 

94.8 

60 

96.  5 

60 

95.2 

40 

90.0 

30 

80.1 

20 

AB  +  B 

72. 5E 

14 

B 

75.2 

10 

80.0 

0 

1317. 

(134) 

B  =  C 

10H16O 

Camphor 

°C 

Wt.  %  A 

A 

L 

80.6  | 

100 

A  +  B 

52. 0E  j 

57 

B 

103.6 

30 

(178.0 

0) 

1318. 

(449) 

B  —  Ci2H4N60i2S 

Picryl  sulfide 

A 

81.5 

100 

80.5 

95 

1318. — ( Con  tinned) 


°C 

1  Wt.  %  A 

A  +  B 

78. 5E 

|  87.5 

B 

99.0 

80 

122.2 

70 

145.7 

60 

163.2 

50 

176.5 

40 

187. 2d 

30 

1319 

(131) 

B  —  C12H5N7O12 

Hexanitrodi- 

phenylamine 

4 

80.6 

I  100 

A  +  B 

78. 2E 

I  90 

1320. 

(265) 

B  = 

C12H9N 

Carbazole 

A 

81.5 

100 

A  +  AB 

75. 0E 

95.2 

lB 

93.0 

90 

121.5 

80 

AB  +  B 

142. 0U 

68.5 

B 

167.0 

60 

189.0 

50 

205.5 

40 

218.0 

30 

226.5 

20 

232.0 

10 

234.0 

5 

236.0 

0 

1321.  (109,132,265) 

B  = 

Ci2H10 

Acenaphthene 

A 

80.5 

100 

76.0 

95 

A  +  AB 

73. 0E 

92 

AB 

101.0 

80 

109.5 

70 

112  0 

60 

110.0 

50 

103.5 

40 

94.5 

30 

AB  +  B 

81. 0E 

I 

18 

87.5 

10 

91.5 

5 

95.0 

0 

The  references  differ 

greatly  on  the  ace- 

naphthene  side  of 

the  system 

1322.  (132) 

B  =  C12H„N 

Diphenylamine 
°C  |  Wt.  %  A 
A 

80.6  |  100 

A  +  B 

31. 0E  j  ca.  47 
B 

52.5  |  0 

The  author  believed 
a  compound  to  be 
present,  due  to  su¬ 
percooling  in  the 
neighborhood  of  the 
eutectic 


1323 

(137) 

B  =  C 

i2H„N3 

p-Aminoazo- 

benzene 

4 

79.5 

|  100 

A  +  AB 

67. 0E 

1  81 

AB 

81.0 

63.6 

AB  +  B 

79. 0E 

46 

B 

122.3 

0 

1324. 

(230) 

B  = 

CuHu, 

Fluorene 

1 

4 

82.0 

100 

75.9 

90 

A  +  AB 

71. 5E 

83 

AB 

83.4 

70 

86.  0 

67.7 

83.2 

50 

AB  +  B 

78. 5E 

I 

42.5 

I 

92.0 

30 

99.7 

20 

106.2 

10 

112.5 

0 

1325.  (109.  252) 
B  =  C14H10 
Anthracene 
A 

82.0  I  100 


A  +  B 


73. 0E 

94 

B 

86.0 

90 

112.0 

80 

134.5 

70 

153.0 

60 

169.0 

50 

182.5 

40 

192.5 

30 

200.5 

20 

1325. — ( Continued ) 

°C 

1  Wt.  %  A 

B 

207.0 

10 

210.0 

5 

212.5 

0 

1326. 

(228) 

B  = 

Ci4Hi0 

Phenanthrene 

A 

80.0 

100 

77.5 

95 

74.0 

90 

A  +  AB 

69. 0E 

85 

AB 

74.5 

80 

82.7 

70 

87.  6 

66 

86.1 

50 

80.0 

40 

AB  +  B 

75. 5E 

35.8 

B 

82.0 

30 

91.5 

20 

98.7 

10 

101.0 

5 

103.0 

0 

1327.  (133) 

B  =  C17HhO 
Cinnamylidene- 
acetophenone 
A 

80.6  |  100 

A  +  A2B 
73. 3E  |  90 

A,B 

87. 5  |  66 

A2B  -{-  B 
75. 0E  j  37 

B 

100.0  I  0 


1328.  (109) 

B  =  C48Hi8 

Retene 

A 

78.8  |  100 

A  +  AB 
63.9E  |  73.2 

AB 

78.  6  |  49. 2 

AB  +  B 
65. 4E  |  30.7 

B 

95,2  |  0 

1329.  (243) 

B  =  C19H160 

Triphenyl  carbinol 
A 

81.0  |  100 

A  +  B 

76 . 0E  j  92 

B 

159.5  I  0* 
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v.  also  564,  594, 
636,  714,  738,  1189, 
1228,  1241,  1254, 

1268.1,  1307,  1872, 
_ 1873 _ 

c7h5n3o7 

Trinitroanisole 
1330.  (449) 

B  =  C12H4N6012S 
Picryl  sulfide 
°C  |  Wt.  %  A 
A 


64.8  100 

64.0  95 


A  +  B 


62. 5E 

92.3 

119.3 

142.3 

163.3 

175.3 
190.3d 


B 


87 

80 

70 

60 

50 

40 

30? 


c7h5n3o7 

Trinitrocresol 
1331.  (4H,  412) 

B  =  CioHg 
Naphthalene 
°C  |  Mol  %  A 
A 

103  I  100 

93  I  95.3 

A  +  AB 
88. 5E  |  94.5 

AB 


91 

103 

118 

124 

124.5 

124 

120 

113 

105 

93.0 


91.1 
82.6 

72.6 

55.1 
60.0 

44.1 
34.5 
26.0 
18.4 

11.7 


AB  +  B 

76. 4E  |  5.55 

B 


80.0  |  0 


c7h5n5o8 

Trinitrophenyl- 

methylnitroamine 

(Tetryl) 

1332.  (131) 

B  =  C7H7N02 
p-Nitrotoluene 
°C  |  Wt.  %  A 
A  +  B 

44. 4E  |  24 

B 

53.0  |  0 


v.  also  8,  25,  49,  328, 
501,  565,  595,  1032, 
1036,  1268.2,  1308 


FREEZING  POINT— SOLUBILITY:  A  =  C7H,  TO  C,H 


C7H6C1N0 

o-Chloroformanilide 

1333.  v.  p.  178 
B  =  C7H0C1NO 

p-Chloroformaniiide 

C7HgC1N02 

2-Chloro-3- 

nitrotoluene 

1334.  v.  p.  178 
B  =  C7H6C1N02 

2-Chloro-4- 
nitro  toluene 

1335.  v.  p.  178 
B  =  C7H6C1N02 

2-Chloro-5- 
nitro  toluene 

1336.  (479) 

B  =  C7H6C1N02 
2-Chloro-6- 
nitro  toluene 
°C  |  Mol  %  A 
A 

22.1  |  100 

A  +  A3B2 
18. 0E  |  90 

a3b2 

19. 3  |  60 

A3B2  +  B 
17. 0E  |  30 

B 

35.3  |  0 

1337.  v.  p.  179 
B  =  C7H6C1N02 
3-Chloro-4-nitro- 

toluene 

1338.  v.  p.  179 
B  =  C-H6C1N02 
3-Chloro-6-nitro- 

toluene 

C7H6C1N02 

2-Chloro-4-nitro- 
toluene 
1339.  (479) 

B  =  C7H6C1N0, 
2-Chloro-5-nitro- 
toluene 

°C  |  Mol  %  A 
A 

62.3  |  100 

A  +  AB 

32. 0E  |  53 

AB 

32. 1  |  50 

AB  +  B 
27. 0E  |  35 

B 

42,9  1  0 

1340.  v.  p.  179 
B  =  C7H6C1N02 
2-Chloro-6-nitro- 
toluene 
v.  also  1334 


C7H6C1N02 

2-Chloro-5-nitro- 

toluene 

1341.  v.  p.  179 
B  =  C7H6C1N02 

2- Chloro-6-nitro- 

toluene 

v.  also  1335,  1339 

C7H6C1N02 

3- Chloro-4-nitro- 

toluene 

1342.  v.  p.  179 
B  =  C7H6C1N02 
3-Chloro-6-nitro- 

toluene 

v.  also  1337 

c7h6cino2 

3- Chloro-6-nitro- 

toluene 
v.  1338,  1342 

C7H6C1N02 

4- Chloro-2uiitro- 

toluene 

1343.  v.  p.  179 
B  =  C7H6C1N0, 
4-Chloro-3-nitro- 

toluene 

C7H6C1N02 

o-Nitrobenzyl 
chloride 
1344.  (173) 

B  =  C7H6C1N02 
p-Nitrobenzyl 
chloride 


°c 

%  A 

A 

47.9 

100 

43.9 

90 

39.5 

80 

34.5 

70 

A  - 

b  B 

31. 8E 

64.6 

B 

35.5 

60 

43.5 

50 

50.7 

40 

57.1 

30 

62.7 

20 

67.6 

10 

72.4 

0 

v.  also  979,  1874 


C-H6C1N02 

m-Nitrobenzyl 
chloride 
v.  1874 

C7H6C1N02 

p-Nitrobenzyl 

chloride 

v.  1344,  1874 


C7H6C12 

o-Chlorobenzyl 
chloride 
1345.  (466) 

B  =  C7H6C12 
p-Chlorobenzyl 
chloride 
°C  |  %  A 

A 

-19.4  |  100 

A  +  B 

-30. 0E  |  78 

B 

+27.9  1  0 

c7h6n2o3 

o-Nitroformanilide 

1346.  v.  p.  179 
B  =  C7H6N,03 

p-Nitroformanilide 

c7h6n2o4 

2,  4-Dinitrotoluene 

1347.  v.  p.  179 
B  =  C7H6N,04 

2,  6-Dinitrotoluene 

1348.  (258) 

B  =  C7H602 
w-Hydroxybenz- 
aldehyde 
°C  |  Wt.  %  A 
A 

70.5  |  100 

A  +  B 

55. 0E  |  76 

B 

105.0  |  0 

1349.  v.  p.  179 
B  =  C7H7N02 
o-Nitro  toluene 
v.  also  1875 

13507V:  p.  179 

B  =  C7H7N02 
p-Nitrotoluene 
v.  also  1872,  1875 

1351.  (244,  256) 

B  =  C7H9N 
p-Toluidine 


°C 

1 

Wt.  %  A 

70.0 

100 

65.4 

95 

60.5 

90 

50.9 

80 

40.6 

70 

28.8 

60 

A  H 

h  B 

15. 5E 

I 

50 

I 

25.4 

40 

31.2 

30 

35.8 

20 

39.8 

10 

41.5 

5 

43.5 

0 

1352.  (222) 

B  = 

CioH8 

Naphthalene 

°C 

|  Mol  %  A 
4 

71.5 

100 

65.9 

90 

59.8 

80 

A  +  AB 

55. 0E 

|  72.5 

AB 

58.9 

60 

60. 1 

50 

59.0 

40 

AB  +  B 

57. 0E 

32.5 

B 

67.7 

20 

75.0 

10 

80.1 

0 

1353. 

(2  3  7) 

B  = 

:i0h9n 

a-  N  ap  h  thy  la  mine 

°C 

wt.  %  A 

A 

70.0 

100 

63.2 

90 

A  +  AB 

53. 0E 

77 

AB 

57.5 

70 

62.0 

56 

60.8 

50 

54.8 

40 

44.7 

30 

AB  +  B 

34. 0E 

I 

21.2 

1 

41.9 

10 

48.0 

0 

1354. 

(237) 

B  =  CI0H9N 

/3-Naphthylamine 

7! 

1 

70.0 

100 

63.2 

90 

55.2 

80 

A  d 

-  B 

42. 0E 

65.5 

B 

53.4 

60 

70.0 

50 

81.0 

40 

90.5 

30 

97.6 

20 

103.6 

10 

109.0 

0 

1355. 

(265) 

B  =  C,2H9N 

Carbazole 

A 

68.0 

100 

66.0 

95 

A  H 

-  B 

62. 0E 

89 

1355. — ( Continued ) 

°C 

I  Wt.  %  A 

B 

106.0 

80 

135.0 

70 

158.5 

60 

179.0 

50 

197.0 

40 

212.0 

30 

222.0 

20 

230.0 

10 

233.4 

5 

236.0 

0 

1356.  ( 

132,  239) 

B  = 

C 1  >H  10 

Acenaphthene 

7 

1 

71.0 

100 

67.3 

95 

63.7 

90 

57.3 

80 

A  +  AB 

54. 8E 

75 

AB 

60.2 

60 

61.0 

54. 1 

AB  +  B 

60. 8E 

49 

B 

68.5 

40 

75.5 

30 

82.3 

20 

88.5 

10 

91.5 

5 

94.5 

0 

1357. 

(132) 

B  =  C 

ljHnN 

Diphenylamine 

A 

71.0 

100 

A  +  B 

28. 2E 

43 

B 

52.5 

0 

1358.  v.  p.  179 

B  = 

N3H10 

Fluorene 

1359. 

(252) 

B  = 

N4H10 

Anthracene 

A 

70.5 

100 

68.0 

95 

A  H 

-  B 

66. 0E 

91 

B 

109.5 

80 

134.5 

70 

153.0 

60 

168.0 

50 

180.0 

40 

189.7 

30 

198.2 

20 

205.6 

10 

209.2 

5 

212.5 

0 
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INTERNATIONAL  CRITICAL  TABLES 


c7h6n2o4.— 

(' Continued ) 
1360.  (228) 

B  =  C14H10 

Phenanthrene 

°C  |  Wt.  %  A 
A 


69.0 

100 

66.7 

95 

64.3 

90 

58.8 

80 

51.7 

70 

41.5 

60 

A  - 

b  B 

37.  OE 

55 

B 

48.5 

50 

64.8 

40 

77.5 

30 

88.0 

20 

96.6 

10 

100.4 

5 

103.5 

0 

1361.  (243) 

B  =  CisiHieO 
Triphenyl  carbinol 
A 

68.5  |  100 

A  +  B 

65 . 0E  |  88 

B 

159.5  |  0 

v.  also  77,  596,  716, 
739,  980,  1191, 
1218,  1229,  1242, 
1255,  1309,  1872, 
1875 

C7H6N  2O4 

2,  6-Dinitrotoluene 
1362.  v.  p.  179 
B  =  C-H;N02 
p-Nitro  toluene 

1363.  (244) 

B  =  C7H9N 
p-Toluidine 

A 

63.5  |  100 

A  +  B 

18. 0E  |  45 

B 

44.0  1  0 

1364.  (244) 

B  =  C,„H9N 

a-Naphthylamine 

A 

63.5  |  100 

A  +  B 
7.5E  |  38 

B 

49.0  1  0 

1365.  (244) 

B  =  C10H9N 

0-Nap  hthylamine 


1365. — ( Continued ) 
°C  |  Wt.  %  A 
A 

63.5  |  100 

A  +  B 

45. 0E  |  76 

B 

110,0  1  0 

1366.  (244) 

B  =  C12H10 

Acenaphthene 

A 

63.5  |  100 

A  +  B 

46. 0E  |  73 

B 

94.0  1  0 

1367.  (244) 

B  =  C13H10 

Fluorene 

A 

63.6  |  100 

A  +  B 

46 . 0E  j  70 

B 

112.5  ]  0 

1368.  (244) 

B  =  C14HI0 
Anthracene 

A 

63.5  |  100 

A  +  B 

54. OE  |  94 

B 

212.5  |  0 

1369.  (228) 

B  =  C14H10 

Phenanthrene 
°C  |  Mol  %  A 
A 

65.0  |  100 

A  +  B 

40. OE  |  63.5 

B 

103.5  1  0 

v.  also  981,  1192, 
1310,  1347 

C7H6N  2O4 

3,  4-Dinitrotoluene 

1370.  (244) 

B  =  C7H9N 
p-Toluidine 

°C  |  Wt.  %  A 
A 

58.5  |  100 

A  +  B 

11. 3E  j  59 

B 

44.0  1  0 

1371.  (244) 

B  =  CloHgN 

a-Naphthylamine 

A 

+58.5  |  100 


1371. — ( Continued ) 
°C  |  Wt.  %  A 
A  +  B 

-10. OE  |  46 

B 

+47,8  |  0 

1372.  (244) 

B  =  C10H9N 

0-  Nap  hthylamine 

A 

58.5  |  100 

A  +  B 

33. OE  |  72 

B 

109.4  1  0 

1373.  (244) 

B  =  C12H10 

Acenaphthene 

A 

58.5  I  100 

A  +  B 

39. OE  |  70 

B 

94,0  |  0 

1374.  (244) 

B  =  C13H10 

Fluorene 

A 

58.5  |  100 

A  +  B 

37. 2E  j  71 

B 

112. 0  |  0 

1375.  (244) 

B  =  C14H10 
Anthracene 

A 

58.5  |  100 

A  +  B 

55. OE  j  98 

B 

212.0  |  0 

1376.  (228) 

B  =  C14H10 

Phenanthrene 
°C  |  Mol  %  A 
A 

59.0  |  100 

A  +  B 

33 .  OE  |  66 

B 

103.5  |  0 

v.  also  982,  1193 

C7H6N  2O4 

3,  5-Dinitrotoluene 

1377.  (244) 

B  =  C7H9N 
p-Toluidine 

°C  |  Wt.  %  A 
A 

82.0  |  100 

A  +  AB 
25. OU  |  50 

AB  +  B 
22 . OE  I  39 


1377. — ( Continued ) 
°C  |  Wt.  %  A 
B 

44.0  I  0 

1378.  (244) 

B  =  C10H9N 

a-Naphthylamine 

A 

82.2  |  100 

A  +  AB 
75. OE  |  88 

AB 

107. 8  |  66 

AB  +  B 
40. OE  |  13 

B 

48.8  |  0 

1379.  (244) 

B  =  C10H9N 

0-Naphthylamine 

A 

82.2  |  100 

A  +  AB 
53. OE  |  73 

AB 

53.0  |  73-60 

AB  +  B 
53. OU  |  60 

B 

108.4  1  0 

1380.  (244) 

B  =  C12H10 

Acenaphthene 

A 

82.3  |  100 

A  +  AB 
72. OE  |  85 

AB 

94. 0  |  64. 1 

AB  +  B 
79. OE  |  27 

B 

94,0  |  0 

1381.  (244) 

B  =  C13H10 

Fluorene 

A 

82.3  |  100 

A  +  B 

42. OE  j  61 

B 

112. 2  |  0 

1382.  (244) 

B  =  C14H10 
Anthracene 

A 

82.3  I  100 

A  +  B 

76. OE  |  86 

B 

212.0  |  0 

v.  also  1194 

c7h6n2o5 

2,  4-Dinitroanisole 


1383. 

(164) 

B  =  C7HcN,06 

2,  6-Dinitroanisole 

°C 

Wt.  %  A 

A 

86.0 

100 

82.0 

93.73 

78.05 

88.23 

73.7 

82.89 

72.7 

81.02 

67.4 

74.84 

A  +  B 

61. 8E 

I 

ca.  63 . 3 

3 

117.5 

0 

1384.  v.  p.  179 
B  =  CsH8N,06 
2,4-Dinitrophenetole 

C7HeN  2O5 

2,  6-Dinitroanisole 
v.  1383 


c7h6o 

Benzaldehyde,  v.  134 

c7h6o2 

o-Hydroxy- 
benzaldehyde 
v.  136,  982.1 

C7H602 

m-Hydroxy- 

benzaldehyde 

1385.  v.  p.  179 
B  =  C7H602 
Benzoic  acid 

1386.  v.  p.  179 
B  =  C7H603 

Salicylic  acid 

1387.  v.  p.  179 
B  =  C10HsO 
a-  Naphthol 

1388.  v.  p.  179 
B  —  CioHsO 
0- Naphthol 

v.  also  137,  597,  717, 
740,  760,  778,  877, 
930,  982.2,  1050, 
1091,  1117,  1144, 
1170,  1311,  1348 

C7He02 

p-FIydroxy- 
benzaldehyde 
1389.  (292) 

B  =  C8H„N 
Dimethylaniline 
A 

+  115.0  |  100 

A  +  B 

-  3.0E|  3 

B 

+  2.0  |  0 


v.  also  138,  982.3, 
1051 


C7H(iO, 

Benzoic  acid 

1390. 

(195) 

B  =  C7H603 

Salicylic  acid 

1391. 

(255) 

B  =  C7H7NO 

Benzamide 

°C 

Wt.  %  A 

A 

121.0 

100 

114.8 

90 

108.1 

80 

100.3 

70 

A  -f"  AxBy 

85. 5U 

56 

AXBy 

+  B 

78.  OE 

46.5 

B 

86.1 

40 

98.0 

30 

108.2 

20 

116.5 

10 

120.3 

5 

124.0 

0 

1392.  (76.5,  344) 

B  = 

c7h3 

Toluene 

121.7 

100 

112.6 

90 

104.1 

80 

95.8 

70 

87.8 

60 

79.4 

50 

70.2 

40 

59.8 

30 

46.6 

20 

26.0 

10 

6.0 

5 

1393. 

(208) 

B  = 

C/7H3O2 

Dimethylpyrone 

°C 

Mol  %  A 

A 

121.0 

100 

117.2 

95 

113.1 

90 

108.6 

85 

103.2 

80 

95.9 

75 

87.2 

70 

75.7 

65 

59.6 

60 

A  +  AB 

48.  OE 

57 

AB 

50.5 

50 

AB  +  B 

50. 3E 

] 

48.5 

3 

70.8 

45 

84.9 

40 

95.8 

35 
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FREEZING  POINT— SOLUBILITY:  A  =  C7H6  TO  C7H7 


1393. — (C  ontinued ) 


°C  I  Mol  %  A 

B 

105.2 

30 

112.9 

25 

119.0 

20 

123.6 

15 

127.2 

10 

132.1 

0 

1394. 

(8,12) 

B  = 

c7h3n 

o-Toluidine 

A 

121.4 

100 

113.5 

90 

105.2 

80 

95.7 

70 

84.6 

60 

70.5 

50 

53.3 

40 

30.3 

30 

A  4 

-  AB 

+  6.0U 

23 

AB 

-19.5 

10 

AB  +  B 

-31. 5E 

4.5 

B 

-24.3 

0 

1395. 

(8,  12) 

B  = 

c7h9n 

p-Toluidine 

4 

121.4 

100 

113.2 

90 

104.0 

80 

90.5 

70 

72.0 

60 

A  +  AB 

52. 4E 

|  51.7 

AB 

62.  6 

60 

50.7 

45 

46.6 

40 

AB  +  B 

28. 0E 

30 

B 

33.3 

20 

38.4 

10 

43.5 

0 

1396.  v.  p.  179 

B  =  C8H608 

Piperonal 

1397.  v.  p.  179 

B  = 

c8h8o 

Acetophenone 

1398.  (209) 
B  =  CsH80, 


Phenylacetic  acid 
A 


121.4 

114.3 

106.7 

98.0 


100 

90 

80 

70 


1398. — ( Continued ) 
°C  |  Mol  %  A 
A 


87.8 

60 

75.5 

50 

60.1 

40 

A  - 

b  B 

52. 0E 

35 

] 

3 

55.6 

30 

63.0 

20 

70.2 

10 

76.7 

0 

1399.  (ii) 

B  =  C9H7N 
Quinoline 
A 

121.4  |  100 

A  +  AB 
+23. 0E  |  50 

AB 

23. 0  |  60 

AB  +  B 
-40. 6E  |  17 

B 

-22.0  |  0 

1400.  v.  p.  179 

B  C 9H  8  O  2 

Cinnamic  acid 

1401.  v.  p.  179 
B  =  CioH8 

Naphthalene 

1402.  (11) 

B  =  CI0H9N 

a-N  aphthylamine 
A 

121.4  |  100 

A  +  B 

34.0  |  25 

B 

48.2  |  0 

1403.  (ii) 

B  =  C10H9N 

/3-Naphthylamine 

A 

121.4  j  100 

A  +  B 

78. 7E  j  50 
B 

111.5  |  0 

1404.  (100,204) 

B  =  CioHieO 
Camphor 
A 

121.4  |  100 

A  +  B 

56. 5E  |  37.5 

B 

178.0  1  0 

1405.  (248) 

B  =  CuH12N20 
Antipyrine 
°C  |  Wt.  %  A 
A 

121.0  I  100 


1405. — ( Continued ) 
°C  |  Wt.  %  A 
A  +  AB 
59 . 5E  |  49.5 

AB 

66.0  j  39.3 

AB  +  B 
59.5E  |  31.7 

B 

109 T  |  0 

1406.  (ii) 

B  =  C12HnN 
Diphenylamine 
°C  f  Mol  %  A 
A 

121.4  |  100 

A  +  B 

50 . 6E  |  8 

B 

53.2  1  0 

1407.  v.  p.  179 

B  =  C14H10O2 
Benzil 


v.  also  9,  91,  113, 
135,  177,  195,  279, 
303,  329,  379,  409, 
501.1,  511,  858,  983, 
1190,  1289,  1292, 

1294,  1300,  1306, 

1385,  1869 

C7H6O3 

Salicylic  acid 

1408.  (231) 

B  =  C7H7NO 

Benzamide 
°C  |  Wt.  %  A 
A 

157.0  |  100 

A  +  AB 
114. 8E  |  64 

AB 

116.0  |  63.3 

AB  +  AB2 
108. 5E  |  36.5 

AB2 

108.  6  j  36. 3 

AB2  +  B 
106. 0E  |  24 

B 

124.8  |  0 

1409.  (208) 

B  =  C ,  IT  O  :> 

Dimethylpyrone 


°C 

Mol  %  A 

A 

158.9 

100 

155.8 

95 

152.3 

90 

147.3 

85 

140.8 

80 

132.7 

75 

122.3 

70 

109.3 

65 

89.1 

60 

1409. — ( Continued ) 


°C 

Mol  %  A 

A  +  AB 

68. 0E 

56.5 

AB 

71.9 

60 

69.8 

45 

AB  +  B 

68. 0E 

42.5 

B 

93.4 

35 

105.7 

30 

114.4 

25 

120.1 

20 

124.6 

15 

127.9 

10 

132.1 

0 

1410.  (loo) 

B  =  C10H16O 
Camphor 
A 

156.2  |  100 

A  +  B 

55. 0E  |  33.5 

B 

178.0  |  0 

1411.  (36) 

B  =  CluHlsO 

Cineole 

°C  I  Wt.  %  A 
A 

157.0  |  100 

A  +  B 

—  11. 0E  j  20.5 
B 

+  1.0  I  0 

1412.  (238) 

B  =  CuH12N20 
Antipyrine 
A 

155.0  |  100 

A  +  AB 
72. 0E  |  54.5 

AB 

89. 0  I  43.  2 


AB  +  B 
72. 0E  |  26.5 


B 

109.8 

1 

0 

v.  also 

92,  304,  331, 

365, 

379.1, 

,  410, 

467.1 

,  985, 

1386, 

1390 

C7H6O3 

w-Hydroxybenzoic 

acid 


1413.  (231) 
B  =  C7H7NO 
Benzamide 
A 

193.0  |  100 

A  +  AB 
81. 4U  |  38 

AB  +  B 
79. 3E  J  35 


1413. — ( Continued ) 

°C  Wt. 

%  A 

B 

124.8  | 

0 

1414.  (36) 
B  =  CioHig 

O 

Cineole 

A 

200.0  ! 

100 

A  +  B 

-13. 0E  | 

20 

B 

+  1.0  | 

0 

v.  also  332,  987 


c7h6o3 

p-Hydroxybenzoic 

acid 

1415.  (231) 

B  =  C7H7NO 

Benzamide 

A 

(210.0  |  100) 

A  +  AB3 
74. 9E  |  39 

AB  3  +  B 
79. 8U  |  30 

B 

124,8  j  0 

1416.  (36) 

B  =  C10H18O 

Cineole 

A 

214.0  |  100 

A  +  AB 
60. 0U  |  20 

AB  +  B 
-8.0E  I  3 

B 

+  1.0  1  0 

v.  also  333,  989 


C7H7Br 

o-Bromotoluene 
1417.  v.  p.  179 
B  =  C7H7Br 
p-Bro  mo  toluene 


C7H7Br 


p-Bromotoluene 
1418.  (375) 


B  = 

c8hio 

p-Xylene 

A 

26 

74 

100 

24 

8 

95 

22 

.7 

90 

18 

.2 

80 

A  + 

AxBy 

12 

OU 

70 

A, 

By 

9 

.4 

60 

6 

.1 

50 

AxBy 

+  B 

2.39E|  39.22 


1418. — ( Continued ) 


°C 

Wt.  %  A 

] 

3 

4.9 

30 

7.7 

20 

10.5 

10 

12.0 

5 

13.35 

0 

1419. 

(37S) 

B  —  CgHioCL 
Veratrole 
A 

+26.74  |  100 

A  +  B 

-  3.33E|  52.6 

B 

+22 . 22  [  0 


1420.  (375) 
B  =  C10H14O 
Thymol 
A 


26.74 


100 


24.15 


95 


21.8 
17.8 
14.2 
A  - 
11.35E 
B 


90 

80 

70 

B 

64.5 


22.7 

28.8 

34.2 

39.5 

44.5 
46.8 

49.2 


50 

40 

30 

20 

10 

5 

0 


1421.  (375) 

B  =  C21H21N 
Tribenzylamine 
A 

+26.73  |  100 
A  +  B 

— 14.19EI  69.03 

B 


+91.3  |  0 

v.  also  249,  487,  681, 
991,  1052,  1267, 

1417 

C7H7C1 

o-Chlorotoluene 
1422.  v.  p.  179 
B  =  C7H7C1 
p-Chloro  toluene 


C7H7CI 

Benzyl  chloride 
1423.  (482) 

B  =  C7H80 


Anisole 

°C  |  Mol  %  A 
A 


—  41  1 

-55.3 

-63.0 

-70.7 


100 

76.3 
67.0 

52.4 


150 
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c7h7cl— 

( Continued ) 
1423. — ( Continued ) 
°C  |  Mol  %  A 
A  +  B 

-  72 . 8E  |  50 


B 


-70.5 

47 

2 

-59.8 

34 

0 

-46.2 

16 

4 

-37.2 

0 

1424. 

(482) 

B  = 

c7h9n 

Methylaniline 


C7H7C1N202 

6-Chloro-4-nitro- 
TO-toluidine 
1425.  (343) 

B  =  C7H7C1N202 
6-Chloro-3-nitro- 
p-toluidine 
Mix. 


158.5 
139.0| 

164.5 


100 

40 

0 


C7H7C102S 

o-Toluenesulfone 
chloride 
1426.  v.  p.  179 
B  =  C7H7C102S 
p-Toluenesulfone 
chloride 


C7H7NO 

a-Benzaldoxime 
1427.  (67) 

B  =  C7H7NO 
/3-Benzaldoxime 


°C 

%  A 

A 

34.5 

100 

30.0 

96.0 

28.6 

95.0 

26.2 

91.7 

A  +  B 

25. 5E 

91.0 

B 

46.0 

73.7 

79.0 

49.2 

101.0 

26.2 

131.0 

0.0 

a  +  p  in  stable 

equil.  at 

27.7°  and 

94%  a 

C7H7NO 

Benzamide 
1428.  (269) 

B  =  C8H10N2O 
N  itrosodimethy  1- 
aniline 

°C  |  Wt.  %  A 
A 

121.5  |  100.0 


1428. — ( Continued ) 
°C  |  Wt.  %  A 
A  -f-  AB2 
65 . 0E  |  30 

AB2 

65. 0  |  26  .4 

AB2  t  b 

65. 0E  |  23 

B 

84.5  |  0 

1429.  (231) 

B  =  CioHgO 
a-Naphthol 

A 

124.8  |  100 

A  +  B 

38. 3E  |  41 

B 

92,0  1  0 

1430.  (231) 

B  =  C10H8O 
/3-Naphthol 

A 

124.8  |  100 

A  +  B 

54. 3E  j  40 

B 

122.0  |  0 

1431.  (240) 

B  =  C10H8O2 
1,  4-Dihydroxy- 
naphthalene 
A 

128.0  |  100 

A  +  B 

91. 0E  |  61.5 

B 

183.0  1  0 

1432.  (240) 

B  =  CioH802 

1,  5-Dihydroxy- 
naphthalene 
A 

128.0  |  100 

A  +  B 

106. 0E  |  72 

B 

250.0  1  0 

1433.  (240) 

B  =  CioH802 
1,  6- Dihydroxy- 
naphthalene 
A 

128.0  I  100 

A  +  B 

90. 0E  j  45 

B 

135.0  |  0 

1434.  (240) 

B  =  CioH802 

1,  8- Dihydroxy- 
naphthalene 
A 

128.0  |  100 


1434.- — (Continued) 
°C  I  Wt.  %  A 
A  +  B 

46 . 0E  |  46 

B 

137.0  1  0 

1435.  (240) 

B  =  C10H8O, 

2,  3- Dihydroxy- 
naphthalene 
A 

128.0  I  100 

A  -f-  A3B 
106. 0E  |  75 

A3B 

113.0  |  69.4 

A3B  T  B 
80. 0E  |  48 

B 

162,0  |  0 

1436.  (240) 

B  =  CioH802 
2,  6-Dihydroxy- 
naphthalene 
A 

128.0  |  100 

A  +  B 
87. 0E  |  48 

B 

216.0  |  0 

1437.  (240) 

B  =  CioH802 

2,  7-Dihydroxy- 
naphthalene 
A 

128.0  |  100 

A  +  B 
78. 0E  j  52 

B 

186.0  |  0 

1438.  (255) 

B  =  C14H10O3 

Benzoic  anhydride 


°C 

Mol  %  A 

A 

126.5 

100 

121.0 

90 

114.0 

80 

108.0 

70 

102.0 

60 

93.0 

50 

86.0 

40 

77.0 

30 

65.0 

20 

A  +  B 

37. 0E 

8 

B 

42.0 

0 

v.  also  280,  334,  458, 
878,  906,  931,  1053, 
1092,  1118,  1145, 
1171,  1391,  1408, 
1413,  1415 


c7h7no2 

o-Nitro  toluene 

1439.  v.  p.  179 
B  =  C7H7N02 
m-Nitro  toluene 

v.  also  1876 

1440.  v.  p.  179 
B  =  C7H7N02 
p-Nitrotoluene 

v.  also  859,  1312, 
1349,  1873,  1875, 
1876 

c7h7no2 

m-Nitro  toluene 

1441.  v.  p.  179 
B  =  C7H7N02 
p-Nitro  toluene 

v.  also  1876 

1442.  (413) 

B  =  CI2H1808 
Diethyl  diacetyl- 
tartrate 

°C  |  Mol  %  A 
A 

16.1  100.0 
14.0  95.55 

A  +  B 
9.85E|  86.2 

B 


20 

2 

75 

96 

27 

9 

69 

07 

33 

6 

62 

36 

38 

2 

54 

82 

42 

0 

47 

24 

44 

35 

41 

73 

47 

9 

34 

14 

53 

5 

22 

24 

57 

2 

15 

06 

63 

7 

4 

85 

67 

0 

0 

0 

v.  also  1439,  1876 


c7h7no2 

p-Nitrotoluene 
1443.  v.  p.  179 
B  =  CjoH8 
Naphthalene 

1444.  (130) 

B  =  C12HuN 
Diphenylamine 
°C  |  Wt.  %  A 
A 

53.0  |  100 

A  +  B 

18. 5E  |  49 

B 

52.5  |  0 

v.  also  394,  741,  860, 
1195,  1313,  1332, 

1350,  1362,  1440, 

1441,  1872,  1873, 

1875,  1876 


c7h7no3 

p-Nitroanisole 
1445.  v.  p.  179 
B  =  C 1 2H 1 1 N 
Diphenylamine 

v.  also  395 


c7h8 

Toluene 
1446.  v.  p.  179 
B  =  C10H8 
Naphthalene 
1447.  (475) 

B  =  Ci2H9N 


Carbazole 


g  B  per 

°C 

100  g  A 

10.0 

0.51 

20.0 

0.63 

30.0 

0.85 

40.0 

1.17 

50.0 

1.60 

60.0 

2.10 

70.0 

2.75 

80.0 

3.57 

100.0 

6.1 

1448.  v.  p.  179 

B  = 

2l2Hio 

Acenaphthene 

1449.  v.  p.  179 
B  =  C13H10 

Fluorene 

1450.  v.  p.  179 
B  =  Ci4H802 

Anthraquinone 

1451.  v.  p.  179 
B  =  C14H10 
Anthracene 

1452.  v.  p.  179 
B  =  C14H10 

Phenanthrene 
v.  also  34,  233,  250, 
396,  682,  879,  907, 
932,  992,  1392 

c7h8o 

o-Cresol 

1453.  (90,  ns) 


B  =  C7H80 
m-Cresol 


°c 

1 

Mol  %  A 
L 

30.45 

100 

28.3 

95 

25.9 

90 

20.8 

80 

15.3 

70 

A  +  A2B 

8.5U 

58.5 

a2b 

8.0 

50 

7.0 

40 

5.4 

30 

A2B  +  B 

1.5E 

16.5 

1453. — (Continued) 


°C 

I 

Mol  %  A 
3 

4.9 

10 

7.5 

5 

10.0 

0 

1454.  (90,  ns) 
B  =  C7H80 
p-Cresol 
A 


30.45 

100 

28.0 

95 

25.3 

90 

19.5 

80 

13.1 

70 

6.0 

60 

A  -j-  AB2 

2.4E 

55.5 

ab2 

5.8 

50 

8.2 

40 

8.7 

33.3 

ab2 

+  B 

8.7E 

33  3 

B 

19.9 

20 

27.4 

10 

30.8 

5 

34.15 

0 

(158.1) 

A 

30.08 

100 

27.7 

95 

24.8 

90 

18.0 

80 

10.1 

70 

A  +  AB 

0.0E 

59 

AB 

6.0 

55 

ca.  7.8 

60 

7.6 

45 

6.5 

40 

AB  +  B 

1.57 

36 

] 

3 

9.6 

30 

19.1 

20 

27.7 

10 

34.8 

0 

1455. 

(208) 

B  = 

c7h8o2 

Dimethylpyrone 

7 

V 

30.3 

100 

27.4 

95 

22.3 

90 

A  +  A2B 

17. 0E 

86 

A2B 

36.0 

80 

44.8 

75 

49.5 

70 

60.4 

66.7 

FREEZING  POINT— SOLUBILITY:  A  =  C7H7  TO  C7H8 
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1455. — ( Continued ) 


°c 

Mol  %  A 

A,B  +  AB 

46. 0E 

61.5 

AB 

52.9 

55 

54.4 

60 

AB  +  B 

54. 3E 

49 

B 

73.9 

45 

87.8 

40 

98.3 

35 

106.5 

30 

113.5 

25 

119.5 

20 

123.6 

15 

127.0 

10 

132.1 

0 

v.  also  78,  139,  196, 
221,  512,  598,  1054, 
1196 


c7h8o 

m-Cresol 
1456.  (90,  118) 
B  =  C7H80 
p-Cresol 


A 


10.0 

100 

6.7 

95 

A  +  A2B 

3.0E 

89 

A2B 

6.8 

80 

9.6 

66.7 

9.1 

60 

6.7 

50 

A2B  +  B 

2.5E 

41.5 

B 

12.3 

30 

20.2 

20 

27.6 

10 

31.0 

5 

34.15 

0 

v.  also  1863 

1457. 

(208) 

B  —  C7H802 
Dimethylpyrone 
A 


10.9 

100 

+  5.9 

95 

-  2.0 

90 

A  +  A2B 

-  9.0E 

86.5 

A2B 

+  12.2 

80 

20.2 

75 

24.6 

70 

26.  4 

66.7 

22.7 

60 

A2B  +  B 

20. 0E 

56.8 

1457. — ( Continued ) 

1459. — ( Continued ) 

1461. — ( Continued ) 

1463. — ( Continued) 

C 

Mol  %  A 

°C 

Mol  %  A 

°C 

Mol  %  A 

°C 

I  Mol  %  A 

B 

1 

V 

AB  +  B 

ab2 

+  B 

55.7 

50 

116.9 

80 

88. 0U 

51.5 

73. 9E 

i  32.5 

74.4 

45 

110.8 

75 

B 

B 

87.8 

40 

103.7 

70 

114.3 

45 

79.5 

30 

97.7 

35 

95.0 

65 

127.3 

40 

88.9 

25 

106.3 

30 

84.9 

60 

138.0 

35 

96.7 

20 

112.9 

25 

72.7 

55 

146.7 

30 

103.0 

15 

118.4 

20 

58.5 

50 

154.0 

25 

108.6 

10 

123.0 

15 

A  +  AB 

160.2 

20 

113.4 

5 

126.7 

10 

47. 5U 

46.7 

165.5 

15 

117.0 

0 

132.1 

0 

170.3 

10 

1464. 

(208) 

46. 0E 

43.7 

174  6 

v.  also  79 

140,  197, 

B 

1  7C  PC 

B  =  C9H802 

222,  513,  599,  1055, 

66.9 

35 

1/0.0 

u 

Cinnamic  acid 

1197,  1453,  1863 

76.5 

30 

1462. 

(208) 

A 

84.2 

25 

B  —  C8H8O2 

132.1 

100 

c7h8o 

90.2 

20 

Phenylacetic  acid 

126.3 

90 

p-Cresol 

94.9 

15 

A 

122.3 

85 

1458. 

(208) 

98.7 

10 

132.1 

100 

117.7 

80 

B  =  C7H80, 

101.3 

5 

126.6 

90 

111.9 

75 

Dimethylpyrone 

103.4 

0 

122.5 

85 

105.2 

70 

A 

1460. 

(208) 

117.5 

80 

96.9 

65 

34.1 

100 

B  =  C8H802 

111.8 

75 

86.8 

60 

29.0 

95 

m-Toluic  acid 

104.6 

70 

A  +  AB 

21.9 

90 

A 

95.9 

65 

72. 5E 

54.3 

+  8.3 

85 

132.1 

100 

85.0 

60 

AB 

A  +  A2B 

126.6 

90 

71.7 

55 

73.2 

60 

ca. 

122.3 

85 

55.3 

50 

AB  +  B 

-18. 0E 

80 

117. 1 

80 

A  +  AB 

72. 0E 

42.7 

A2B 

111.3 

75 

22. 5U 

43 

B 

+  8.4 

75 

104.3 

70 

AB 

88.2 

40 

18.6 

70 

95.3 

65 

20.8 

40 

100.2 

35 

20.3 

66.  7 

84.5 

60 

23.2 

35 

109.8 

30 

A2B  -I-  AB 

A  +  AB 

AB  +  B 

117.0 

25 

19. 0E 

63 

63. 8E 

52 

15. 5E 

37 

122.7 

20 

AB  +  B 

AB 

B 

127.2 

15 

28. 0U 

55.5 

64. 1 

60 

38.0 

30 

131.0 

10 

B 

62.8 

45 

48.8 

25 

134.2 

5 

55.4 

50 

AB  +  B 

57.6 

20 

136.8 

0 

73.8 

45 

58. 7E 

37.8 

64.1 

15 

1465. 

(208) 

87.5 

40 

B 

69.2 

10 

B  —  C9H10O2 

97.5 

35 

65.7 

35 

73.3 

5 

Hydrocinnamic 

105.9 

30 

77.2 

30 

76.7 

0 

acid 

112.5 

25 

86.7 

25 

1463. 

(208) 

A 

118.2 

20 

94.0 

20 

B  —  CsHsOs 

132.1 

100 

123.0 

15 

99.2 

15 

Mandelic  acid 

126.8 

90 

126.6 

10 

103.0 

10 

A 

118.6 

80 

132.1 

0 

105.7 

5 

132.1 

100 

106.0 

70 

141  198 

107.6 

0 

124.8 

90 

97.7 

65 

223.  514. 

600.  1056, 

1461. 

(208) 

120.2 

85 

87.4 

60 

1198.1454.1456.1863 

B  —  C8H802 

114.8 

80 

75.3 

55 

p-Toluic  acid 

108.3 

75 

60.1 

50 

(+HfiO 

A 

100.0 

70 

42.0 

45 

Anisole 

v.  1423 

132.1 

100 

88.9 

65 

+20 . 5 

40 

A  4-  AR 

A  -4-  n 

c7h8o2 

iz/ . y 

124.8 

yu 

85 

65. 0E  |  57.6 

-  2.0E 

36.5 

Dimethylpyrone 

120.9 

80 

AB 

I 

3 

1459. 

(208) 

115.4 

75 

67.2 

55 

+  14 . 3 

30 

B  —  C8H8O2 

107.8 

70 

69.3 

60 

24.0 

25 

o-Toluic  acid 

97.8 

65 

AB  H 

b  ab2 

30.6 

20 

A 

A  +  AB 

67. 2E 

44.5 

36.1 

15 

132.1 

100 

85. 0E 

59.5 

ab2 

40.2 

10 

125.9 

90 

AB 

71.2 

40 

43.2 

5 

122.1 

85 

87.1 

55 

74.0 

33.3 

45.0 

0 

1466.  (208) 
B  =  C10H8O 
a-  Naphthol 


°c 

1  Mol  %  A 

A. 

132.1 

100 

126.6 

90 

123.2 

85 

119.0 

80 

113.0 

75 

105.5 

70 

96.8 

65 

83.5 

60 

A  +  AB 

65. 0E 

55 

AB 

69.8 

60 

AB  +  A2B3 

69. 8E 

50 

A2B3 

77.5 

45 

79. 1 

40 

77.1 

35 

70.6 

30 

A2B3 

+  B 

53. 0E 

24 

I 

3 

67.2 

20 

79.4 

15 

86.6 

10 

91.8 

5 

96.1 

0 

1467. 

(208) 

B  =  C10H8O 

/3-Naphthol 

A 

132.1 

100 

127.5 

90 

124.0 

85 

119.2 

80 

112.7 

75 

105.2 

70 

96.5 

65 

83.3 

60 

66.1 

55 

A  +  A2B3 

35. 0E 

49.5 

A2B3 

37.8 

45 

A2B3 

+  AB2 

39. 5U 

41 

ab2 

44.6 

33.3 

ab2 

+  B 

44. 0E 

31.5 

B 

80.0 

25 

95.3 

20 

106.0 

15 

113.2 

10 

118.0 

5 

121.6 

0 

v.  also  61 

142,  178 

199,  281, 

366,  367 

434,  436, 

457,  566 
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C7H802. — ( Cont'd ) 
>01,  779,  880,  90S, 
933,  1057,  1304, 
1314,  1393,  1409, 
1455,  1457,  1458 


C7H8O2 

Guaiacol 
1468.  (395,  396) 

B  =  C,„H9N 
a-Naphthylamine 
°C  |  Mol  %  A 
A 

28.1  |  100 

A  +  AB 
14. 3E  |  77 

AB 

21 .4  |  60 

AB  +  B 
19. 8E  |  40 

B 

48.5  I  0 


1469.  (36) 

B  =  CioHisO 

Cineole 

°C  |  Wt.  %  A 
A 

30.0  |  100 

A  +  AB 

2.5E  |  57 

AB 

+  6.0  |  44.6 

AB  +  B 

-  5.0E  |  23 

B 

+  1.0  1  0 

1470.  (34) 

B  =  C13H10O3 

Salol 

A 


29.0 

100 

24.5 

90 

19.0 

80 

13.5 

70 

9.0 

60 

A  +  B 

3.0E 

47 

B 

8.0 

40 

16.5 

30 

25.0 

20 

33.0 

10 

42.0 

0 

v.  also  200,  224,  602 


c7h9n 

Methylaniline 
v.  1424 


c7h9n 

o-Toluidine 
1471.  v.  p.  179 
B  =  C7H9N 
p-Toluidine 


1472.  (220) 

B  =  C8H10N2O 
Nitrosodimethyl- 
aniline 

°C  |  Mol  %  A 


AB2 


-17.0 

94 

8 

+  15.0 

85 

7 

70.0 

33 

ABo 

+  B 

66. 7E 

I 

21 

3 

5 

86.0 

0 

v.  also  281.1,  1058 

1199 

1394 

c7h9n 

m-Toluidine 
1473.  v.  p.  179 
B  =  C7H9N 
p-Toluidine 

v.  also  281.2 


c7h9n 

p-Toluidine 
1474.  (220) 

B  =  C8H10N2O 
Nitrosodimethyl- 
aniline 
A 

43.0  |  100 

A  +  AB2 
27. 2E  |  73.3 

AB2  +  B 

48.  6E  |  33.  3 

B 

86.0  1  0 

1475.  v.  p.  180 
B  =  CioHs 
Naphthalene 

1476.  (381,  467) 

B  =  C10H8O 
a-Naphthol 

A 

43.1  |  100 

A  +  AB 
30. 0E  |  81.5 

AB 

63. 6  |  60 

AB  +  B 
52. 0E  |  40 

B 

93.9  |  0 

1477.  (247,  264, 
467) 

B  =  C10H8O 
/3-Naphthol 
°C  |  Wt.  %  A 
A 

43.5  |  100 

A  +  AB 
38. 2E  |  89 

AB 

81.  5  42.  6 


1477. — ( Continued ) 


°C  1 

Wt.  %  A 

AB  +  B 

78. 0E 

33.5 

B 

122.0 

0 

1478. 

(  4  6  7  ) 

B  —  C10H9N 

a-Naphthylamine 

°C 

1 

Mol  %  A 

45 

100.0 

23 

66.67 

B 

14 

50.0 

25 

33.3 

50 

0.0 

1479. 

(467) 

B  = 

:iuH9n 

(3-Naphthylamine 

A 

45 

100.0 

28 

I 

66.67 

3 

30.0 

50.0 

43.0 

33.33 

112 

0.0 

1480. 

(101) 

B  =  C 

'loHjeO 

Camphor 

A 

45 

100.0 

A  +  AB 

+3.  8E 

50 

AB  +  B 

-2.5E 

42 

B 

178.0 

0 

1481. 

(379) 

B  =  C 

+H2oO 

Menthol 

A 

45.0 

100 

41.2 

89.22 

33.8 

72.98 

29.5 

59.34 

21.7 

46.26 

A  +  B 

19. 5E 

43 

B 

20.5 

41.31 

25.0 

32.92 

31.0 

20.73 

38.5 

7.03 

43.0 

0.0 

1482. 

(467) 

B  =  C 

12H„N 

Diphenylamine 

7 

1 

45 

100 

24.5 

66.67 

] 

3 

29 

50.0 

35 

33.3 

54 

0.0 

1483.  (260) 

B  =  C13H10O 
Benzophenone 
°C  |  Wt.  %  A 
A 

43.5  |  100 

A  +  B 
6.0E  |  36 

B 

47.1  1  0 

1484.  (46  7) 

B  =  C14HI0 
Anthracene 
°C  |  Mol  %  A 
A 

45  |  100 

B 


156 

170 

184 

213 

66.67 

50.00 

33.33 

0  00 

1485. 

(2  5  4) 

B  = 

c19h]6 

Triphenylmethane 

°C 

Wt.  %  A 

A 

44.0 

100 

A  +  B 

33. 0E 

64 

B 

89.2 

0 

1486. 

(271) 

B  =  C19H160 
Triphenyl  carbinol 
A 

43.0  |  100 

A  +  B 

36. 2E  |  72 

B 

159.2  |  0 

v.  also  281.3,  335, 
459.81,  488,  718, 
742,  761,  881,  909, 
934,  1059,  1093, 
1119,  1146,  1172, 
1201,  1219,  1225, 
1351,  1363,  1370, 
1377,  1395,  1471, 
1473,  1860 

c7h9no2s 

o-Toluene- 
sulfonamide 
1487.  v.  p.  180 
B  =  C7H9NO,S 
p-Toluene- 
sulfonamide 


C7Hi6 

Heptane 

v.  1290,  1293,  1295 

C7H16O4S2 
Sulfonal 
1488.  (38) 

B  =  CmHjO 


1488.- — ( Continued ) 


/3-Naphthol 


°c 

Mol  %  A 

1 

124.5 

100.0 

120.0 

90.0 

110.0 

74.0 

100.0 

64.3 

90.0 

56.0 

80.0 

48.7 

A  - 

-  B 

67. 0E 

39.0 

] 

3 

70.0 

37.3 

80.0 

32.0 

90.0 

26.0 

100.0 

19.0 

110.0 

11.0 

122.0 

0.0 

v.  also  1877 


1489.  (38) 

B  =  C13H10O3 
Salol 
A 


124.5 

100.0 

120 

85.0 

110 

60.0 

100 

43.0 

90 

31.0 

80 

24.5 

70 

20.0 

60 

16.7 

50 

13.8 

40 

11.5 

A  +  B 

34E 

10.0 

B 

42.5 

0.0 

v.  also  1877 


C8H4CI2O2 

spm-Phthalyl 
chloride 
1490.  v.  p.  ISO 
B  =  CsH4C1202 
Gsyra-Phthalyl 
chloride 


CSH4O3 

Phthalic  anhydride 
1491.  (341) 

B  =  CsH604 
Phthalic  acid 
A 

130.84  |  100 

A  +  B 

129. 74E]  98.25 

B 


146.4 

95 

(ca.  208 

0) 

1492.  v.  p.  180 
B  =  C10H8 
Naphthalene 


1493.  (100) 

B  =  CioHlcO 
Camphor 
°C  |  Mol  %  A 
A 

128.5  |  100 

A  +  B 

84. 7E  |  31 

B 

178.0  1  0 

v.  also  26 


C8H5Br3Oo 

Acetyltribro  mo- 
phenol,  v.  541 

C8HoN05 

Nitropiperonal 
v.  143 

C8H,BrC10> 

Phenyl  bromo- 
chloroacetate 
1494.  (81) 

B  =  C8H6C1202 
Phenyl  dichloro- 
acetate 
Mix. 


43.7 

100 

46.25 

0 

c8h6o2 

Phthalide 

1495.  (294) 

B  =  C19H17N3 

Triphenyl- 
guanidine 
°C  I  Wt.  %  A 

Afl 

72.8  |  100 

Am 

65.0  |  100 

As  +  Bm 
51. 5E  |  72 

Am  +  Bm 
49. 4E  |  70 

As  +  Bs 
60. 5E  |  68 

Am  +  Ba 
58. 0E  |  66 

Bm 

138.0  |  0 

Ba 

142.4  |  0 

v.  also  305 

c8hbo3 

Piperonal 

1496.  (H4) 

B  =  C12H10 

Acenaphthene 

A 

80.2  |  100 

A  +  B 

67. 5E  |  69 

B 

92,5  |  0 


FREEZING  POINT— SOLUBILITY:  <J7H8  TO  C8H10  152 


v.  also  144,  201,  225, 
1396 


C8He03 

o-Aldehydobenzoic 
acid 
v.  993 


C8He03 

??i-Aldehydobenzoic 
acid 
v.  994 


c8h6o3 

p-Aldehydobenzoic 
acid 
v.  995 


CsHe04 

o-Phthalic  acid 
v.  93,  336,  411,  1491 

C8H7BrClNO 

2-Bromo-4-chloro- 
acetanilide 
1497.  (355) 

B  =  C8H7BrClNO 

4-Bromo-2-chloro- 
acetanilide 
°C  |  %  A 

Mix. 


151.4 

100 

134.6 

0 

v.  also  337 


CsH7BrClNO 

4-Bromo-2-chloro- 
acetanilide 
1498.  (355) 

B  =  C8H7Br2NO 
2,  4-Dibromo- 
acetanilide 


°C 

%  A 

Mix. 

151.4 

100 

144.7 

0 

1499. 

(355) 

B  =  C8H7Cl,NO 
2,  4-Dichloro- 


acetanilide 


Mix. 

151.4 

100 

144.1 

0 

v.  also  338,  1497 


C8H7Br2NO 

2,  4-Dibromo- 
acetanilide 
v.  339,  1498 

CsH-C1N203 

4-Nitro-2-chloro- 
acetanilide 
1500.  (62) 

B  =  C8H7C1N203 
6-Nitro-2-chloro- 
acetanilide 


1500. — ( Continued ) 
°C  |  %  A 

A 

141.9  |  100 

A  +  B 

127. 5E  |  77.5 

B 

192.2  |  0 

C8H7C1N203 

4-Nitro-3-chloro- 

acetanilide 

1501.  (62) 

B  =  C8H7C1N203 
6-Nitro-3-chloro- 
acetanilide 
A 

144.0  |  100 

A  +  B 

98. 0E  |  38 

B 

117.4  |  0 

C8H7C12N0 

2,  4-Dichloro- 
acetanilide 

1502.  (355) 

B  =  CsHsCINO 

4-Chloroacetanilide 
°C  j  Mol  %  A 
A 

144.1  |  100 

A  +  B 

127. 6E  |  61.9 

B 

179.0  1  0 

v.  also  340,  1499 

c8h7no4 

o-Nitrophenyl 
acetate 
v.  882 

c8h7n3o5 

2,  4-Dinitro- 
acetanilide 

1504.  v.  p.  180 
B  =  C8H8N203 

p-Nitroacetanilide 

c8h7n3o6 

2,  4,  6-Trinitro-m- 
xylene 

v.  637,  1268.3 

C8H8BrNO 

p-Bromoacetanilide 
v.  341 

C8HsC1NO 

2-Chloroacetanilide 

1505.  (354.5) 

B  =  C8H8ClNO 

4-Chloroacetanilide 
°C  |  Wt.  %  A 
A 

86.8  |  100 
A  +  B 

77. 0E  I  14 .5 


1 505 . — ( Continued ) 
°C  |  Wt.  %  A 

B 

179,0  |  0 

v.  also  996 


C8H8C1N0 

3-Chloroacetanilide 
v.  997 


CsH8C1NO 

4-Chloroacetanilide 
v.  342,  998,  1502, 
1505 

c8h8n  o03 

o-Nitroacetanilide 
v.  999 

C8H8N  203 

?n-Nitroacetanilide 
v.  1000 

C8H8N203 

p-  N  itro  acetanilide 
v.  1001,  1504 

C8H8N  204 

2,  3-Dinitro-p- 
xylene 

1506.  (40) 

B  =  C8H8N204 
2,  6-Dinitro-p- 
xylene 

°C  |  Mol  %  A 
A 

91.6  |  100 

A  +  AB 
81. 8E  |  83 

AB 

96. 2  |  50 

AB  +  B 
95. 8E  |  44 

B 

122.0  |  0 

C8H8N  0O5 

2,  4-Dinitro- 
phenetole 
v.  1384 

c8h8o 

Acetophenone 

1507.  (249) 

B  =  C10HsO 
a-  Naphthol 

°C  |  Wt.  %  A 
A 

20.0  |  100 
A  +  AB 
0.0  |  68 

AB  +  B 

13.  0U  |  45.  5 

B 

93.2  1  0 

1508.  (249) 

B  =  CioHgO 
d-Naphthol 


1508. — ( Continued ) 
°C  |  Wt.  %  A 
A 

20.0  |  100 
A  +  AB 
2.0E  |  68 

AB  +  B 
8.0U  |  '  54 
B 

121.5  j  0 

v.  also  145,  202,  603, 
780,  883,  910,  935, 
1002,  1060,  1094, 

1120,  1147,  1173, 

1397 


c8h8o2 

Anisaldehyde 
v.  146 

c8h8o2 

Aldehydohydroxy- 
methylbenzenes 
v.  1002.1,  1002.2, 
1002.3 

c8h8o2 

Phenylacetic  acid 

1509.  v.  p.  180 
B  —  C9B10O0 
Hydrocinnamic 
acid 

v.  also  94,  147,  179, 
203,  343,  412,  604, 
1398,  1462 

c8h8o2 

o-Toluic  acid 
v.  148,  180,  204,  605, 
1459 

c8h8o2 

m-Toluic  acid 
v.  149,  181,  205,  606, 
1460 


c8h8o2 

p-Toluic  acid 
v.  150,  182,  206, 
1461 

c8h8o2 

Methyl  benzoate 
v.  151 

c8h8o3 

d-Mandelic  acid 

1510.  (1.  72) 

B  =  C8H803 
i-Mandelic  acid 
A 


132 

8 

100 

130 

4 

95 

128 

0 

90 

123 

2 

80 

118 

0 

70 

A  +  AB 
113. 0E  j  61.5 


1510. — ( Continued ) 
°C  t  Wt.  %  A 
AB 

118. 0  50 

AB  +  B 
113. 0E  |  38.5 

B 


118 

30 

123 

2 

20 

128 

0 

10 

130 

4 

5 

132 

8 

0 

c8h8o3 

^-Mandelic  acid 
v.  427,  1510 


c8h8o3 

dLMandelic  acid 
v.  95,  344,  413,  1463 

C8H803 

Methyl  salicylate 

1511.  (36) 

B  =  C10H18O 

Cineole 

A 

+1.0  |  100 
A  +  AB 
-41. 5E  |  78 

AB 

-15.0  |  49.7 

AB  +  B 
-18.0E  |  39 

B 

+  1.0  |  0 

c8h8o3 

Vanillin 

1512.  (114) 

B  =  C12H10 

Acenaphthene 
°C  |  Wt.  %  A 
A 

80.2  |  100 

A  +  B 

67 . 5E  |  69 

B 

92.5  I  0 
v.  also  152,  207 

C8H9NO 

V-  Amino- 
acetophenone 
v.  544,  1315 

c8h9no 

Acetanilide 

1513.  (65) 

B  =  CnH12N20 


Antipyrine 


°C 

Mol  %  A 

l 

113.5 

100 

109.0 

90 

100.0 

80 

85.0 

70 

73.7 

65 

60.0 

60 

1513. — ( C  ontinued) 
°C  |  Mol  %  A 
A  +  B 


45. 0E 

I 

55 

I 

58.0 

50 

68.5 

45 

78.0 

40 

85.0 

35 

90.0 

30 

99.0 

20 

107.0 

10 

113.0 

0 

v.  also  96,  345,  397^ 
743,  781,  1002.4' 

1033,  1061 


c8h9no3 

a-V-Acetylbenzoyh 
hydroxylamine 
1514.  (67) 

B  =  C8H9NOs 
/3-V-Acetylbenzoyl- 
hydroxylamine 
A 

99  |  100 

A  +  B 

65. 5E  |  25 

B 

70  |  0 

A  +  B  in  stable 
equil.  at  95°  and 
93%  A 


c8h10 

TO-Xylene 
v.  1029.1,  1033.1, 
1036.1,  1121 


c8h10 

p-Xylene 


1515.  (375) 
B  =  C8Hi„02 
Veratrole 


°C 

Wt.  %  A 

A 

13 

35 

100 

0 

8 

04 

82 

83 

4 

03 

70 

03 

+  1 

47 

62 

26 

-1 

51 

55 

63 

A  - 

-  B 

-4 

00  E 

51 

01 

B 

-1 

99 

42 

65 

+  1 

73 

36 

78 

5 

85 

29 

19 

10 

64 

20 

32 

16 

10 

10 

41 

19 

87 

4 

10 

22 

40 

0 

00 

1516.  v.  p.  180 
B  =  C13H10 
Fluorene 
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c8h10.— 

(' Continued ) 
v.  also  251,  282,  424, 
428,  489,  1003,  1062, 
1268,  1269,  1283, 
1418 

c8h10n2 

a-Acetaldehyde- 
phenylhydrazone 
1517.  (420.5) 

B  =  C8HI0N2 
(3-Acetaldehyde- 
phenylhydrazone 


°c 

Mol  %  A 

Mix. 

98.6 

100 

56.0 

0 

C8Hi0N  2o 

p-Nitrosomono- 
ethylaniline 
1518.  (201) 

B  C8Hi0N2O2 
p-Nitromono- 
ethylaniline 
Mix. 


74.1 

100 

54.  Of 

70 

94.0 

0 

C8HioN  2o 

Nitrosodimethyl- 

aniline 


1519.  (220) 

B  =  C8H„N 
m-Xylidine 
A 

86.0  |  100 
A  +  A2B3 
47. 0E  |  63.3 

A2B3 

47. 8  |  40 

A2B3  +  AB3 
25. 3E  |  30 

AB3 

26.0  |  25 


1520.  (269) 
B  =  C9H7N 
Quinoline 


°C 

Wt.  %  A 

+84.5 

100 

-12.0 

23.8 

1521. 

(269) 

B  =  CiuH9N 
a-Naphthylamine 
A 

84.5  |  100 

A  +  A2B 
72. 0E  |  87.5 

A2B 

84.0  |  67.6 

A,B  +  B 
30. 5E  |  12 

B 

48.1  |  0 


1522.  (220) 

B  =  C10H9N 

/3-Naphthylamine 
°C  |  Mol  %  A 
A 

86.0  |  100 
A  +  A3B2 
73. 5E  |  84.5 

A3B2 

86. 2  |  60 

A3B2  +  B 
81.8E  I  35.5 
B 

110.0  I  0 

1523.  (269) 

B  =  C13H9N 

Acridine 
v.  also  306,  515, 
1063,  1202,  1230, 
1243,  1256,  1428, 
1472,  1474 

C8Hi0N  oO 

Acetylphenylene- 

diamines 

v.  1003.1,  1003.2, 
1003.3 

C8HioN  0O0 
p-Nitro  monoethyl- 
aniline 
v.  1518 

C8HioN  \Oo 

Caffeine 

1524.  v.  p.  180 
B  =  CnH12N20 

Antipyrine 
v.  also  10,  50,  346, 
502,  1004 

c8h10o2 

Veratrole 
v.  1419,  1515 

c8h„n 

Dimethylan  iline 

1525.  v.  p.  180 
B  =  C13H120 

Benznyciroi 

1526.  v.  p.  180 
B  =  C17H2„N20 
Tetramethyldi- 

aminobenzo- 

phenone 

v.  also  282.1,  837, 
1064,  1389 

CsHnN 

m-Xylidine 
v.  1065,  1203,  1519 

CSH 14O4 

Diethyl  succinate 
v.  153 

CgHisO 

Octyl  alcohol,  v.  81 


c9h6o2 

Coumarin 
v.  567 


C9H7BrO 

a-Bromocinnamic 
aldehyde 
1527.  (288) 

B  =  C9H7C10 
a-Chlorocinnamic 
aldehyde 


°C 

Mol  %  A 

Mix. 

69.56 

100 

31.22 

0 

c9h7n 

Quinoline 

v.  838,  1066,  1399, 
1520 

c9h8 

Indene 

1528.  v.  p.  180 
B  =  C1uH8 

Naphthalene 

1529.  v.  p.  180 
B  =  C12Hi„ 

Acenaphthene 

1530.  v.  p.  180 
B  =  C1SH10 

Fluor  ene 

c9h8o2 

Cinnamic  acid 

1530.1.  (274.1) 

B  =  C10H8O 
a-Naphthol 

°C  |  Wt.  %  A 
A 

133.0  |  100 

A  +  B 

68. 0E  |  37 

B 

95,0  1  0 

1530.2.  (274.1) 

B  =  CioHsO 
/S-Naphthol 

A 

133.0  |  100 

A  +  B 

87. 0E  |  48 

B 

121.0  1  0 

1531.  (loi) 

B  =  C10H16O 
Camphor 
°C  |  Mol  %  A 
A 

133.0  |  100 

A  +  B 

71.5E  |  36.6 

B 

178.0  1  0 

v.  also  154,  183,  208, 


606.1,  781.1,  883.1, 

910.1,  935.1,  1066.1, 

1094.1,  1121.1, 

1147.1,  1173.  1, 

1400,  1464 

C9H10O2 

Hydrocinnamic 

acid 

,  v.  97,  347,  414,  1465, 
1509 

C9H10O2 

Ethyl  benzoate 
v.  155 

C9Hi0O2 

Methyl  p-toluate 
v.  156 

C9H10O3 

Methyl 

d-mandelate 

1532.  (72) 

B  =  C9H10O3 
Methyl 

Z-mandelate 


°C 

Mol  %  A 

7 

1 

54.6 

100 

53.1 

95 

51.7 

90 

48.9 

80 

A  +  AB 

46. 0E 

70 

AB 

48.8 

60 

60.0 

50 

48.8 

40 

AB  +  B 

46. 0E 

I 

30 

1 

48.9 

20 

51.7 

10 

53.1 

5 

54.6 

0 

C9Hi0O5 

Methyl  anisate 

V . 

157 

c9h 

11NO 

o-Acettoluide 

1533. 

(169) 

B  =  C9H„NO 

p-Acettoluide 

°C 

%  A 

1 

V 

109.15 

100.0 

107.75 

97.58 

103.2 

90.42 

100.8 

86.4 

B 

147.0 

1  0 

c9Hi2 

Mesitylene 
v.  1284 


c9h12n  2o 

p-Nitrosopropyl- 
aniline 
1534.  (201) 

B  =  C9H12N202 
p-Nitropropyl- 
aniline 


°c 

Wt.  %  A 

Mix. 

56.5 

100 

40. 5f 

40.5 

62.9 

0 

c9h13n 

2,  4,  6-Trimethyl- 
aniline 
v.  282.2 


c10h15no 


d-Carvoxime 


1535.  (1) 

B  =  C10H16NO 
Z-Carvoxime 
°C  |  Mol  %  A 
A 

72.0  I  100 


Mixed  crystals 
th  I  fa  i 
A  +  AB 


75 

4 

73.0 

95 

79 

0 

75.0 

90 

84 

6 

80.0 

80 

88 

2 

85.0 

70 

90 

4 

89.0 

60 

AB 


91. 4  t  50 


AB  +  B 


90.4 

89.0 

40 

88.2 

85.0 

30 

84.6 

80.0 

20 

79.0  75.0 

10 

75.4  73.0 

5 

72 

0 

0 

C10H5N3O6 
1,  2,  5-Trinitro- 
naphthalene 

1536.  (4o»j 

B  =  C10H5N3O6 
1,  3,  5-Trinitro- 
naphthalene 
°C  |  Wt.  %  A 
Mix. 


114 

0 

100 

115 

0 

90 

117 

0 

80 

120 

0 

70 

122 

5 

60 

124 

0 

50 

124 

5 

40 

125 

0 

30 

125 

5 

20 

126 

0 

10 

126 

0 

0 

v.  also  1878 


1537.  (369) 

B  =  CioH5N306 
1,  3,  8-Trinitro- 
naphthalene 


°C 

Wt.  %  A 

1 

114.0 

100 

110.0 

90 

105.5 

80 

101.0 

70 

A  +  B 

96. 0E 

60 

] 

3 

153.0 

50 

174.0 

40 

186.0 

30 

196.0 

20 

205.0 

10 

214.0 

0 

1538. 

(369) 

B  =  C10H5N3O6 

1,  4,  5-Trinitro- 

naphthalene 

Mix. 

114.0 

100 

124.0 

90 

128.5 

80 

Immiscible  liquids 

130.0 

70 

130.0 

60 

130.0 

50 

130.0 

40 

130.0 

30 

Mix. 

134.0 

20 

140.5 

10 

147.5 

0 

v.  also  1878 

C]oH9N306 
1,  3,  5-Trinitro- 
naphthalene 
1539.  (369) 

B  =  C10H5N3O6 
1,  3,  8-Trinitro- 
naphthalene 

Mol 


°C 


fa 


126.0 


122.5 
120.0 

118.6 


120.0 
118. Of 
116.5 


%  A 


100 

95 

90 

85 


A  -f-  Mix.  (A  -J-  A3B) 


104. 0E  |  77.5 
A3B 


112.5  |  75 

Mix.  (A3B  +  AB) 
107.5  |  97.0  |  70 
Mix.  (A3B  +  AB) 
+  AB 

97. 0E  I  64 


FREEZING  POINT— SOLUBILITY:  A  =  C8H10  TO  CI0HS 


155 


1539. — ( Continued ) 
Mol 

°C  %  A 
R.  ] 

AB  +  AB2 


104 

,0U 

1 

60.3 

AB 

2 

124 

.0  1 

104. 

0 

55 

136 

.0 

104 

0 

50 

166 

.0 

40 

185 

0 

33.3 

197 

.0  | 

194 

0 

20 

205 

.5  1 

203 

0 

10 

B 

214 

.0 

0 

1540. 

(369) 

B  =  C10H6N3O6 

1,  4,  5-Trinitro- 

naphthalene 

°C 

Wt.  %  A 

Mix. 

126.0 

100 

130.0 

90 

Immiscible  liquids 

131.0 

80 

131.0 

70 

131.0 

60 

131.0 

50 

Mix. 

134.0 

40 

137.0 

30 

139.5 

20 

142.0 

10 

147.5 

0 

1541. 

(369) 

B  —  C10H6N2O4 

1,  5-Dinitro- 

naphthalene 

A 

126.0 

100.0 

A  +  B 

100. 0E 

88.5 

B 

130.0 

80 

150.0 

70 

163.5 

60 

175.0 

50 

186.0 

40 

195.0 

30 

202.0 

20 

208.5 

10 

215.0 

0 

v.  also  1879 

1542. 

(369) 

B  —  C10HC1N2O4 


1,  8-Dinitro- 
naphthalene 


A 


126.0  100 

110.0  90 

A  +  B 

88 . 0E  |  79 

B 


98.5 

109.5 

120.0 


70 

60 

50 


1542. — ( Continued ) 
°C  |  Wt.  %  A 

B 


130 

5 

40 

141 

0 

30 

151 

5 

20 

161 

5 

10 

171 

0 

0 

v.  also  1536,  1878, 
1879 


C10H 

r,N306 

1,  3,  8-Trinitro- 

naphthalene 

1543. 

(369) 

B  =  C,„H:,N306 

1,  4,  5-' 

l'rinitro- 

naphthalene 

Mixed 

crystals 

214.0 

100 

208.0 

90 

199 

80 

1S7.0 

70 

169.0 

60 

149.0 

50 

128.0 

40 

105  0E 

29 

119.0 

20 

134.0 

10 

147.5 

0 

Mixtures  containing 
from  50  to  21  Mol 
%  A  freeze  com¬ 
pletely  at  105.0° 

1544.  (369) 

B  =  C10H6N2O4 
1,  5-Dinitro- 
naphthalene 
Mix. 


214.0 

100 

178.0 

90 

167.0 

80 

165. Of 

73 

174.0 

60 

184.0 

50 

193.5 

40 

201.5 

30 

207.5 

20 

211.5 

10 

215.0 

0 

v.  also  1880 

1545. 

(369) 

B  =  C10H„N2O4 
1,  8-Dinitro- 
naphthalene 


Mix. 


214.0 

100 

195.5 

90 

178.0 

80 

163.0 

70 

148.0 

60 

136.0 

50 

135. Of 

42 

140.0 

30 

150.0 

20 

1545. — ( Continued ) 


°C 

Wt.  %  A 

Mix. 

160.0 

10 

171.0 

0 

v.  also  1537,  1539, 
1878,  1880 


C 10H  &N  3O  (5 

1,  4,  5-Trinitro- 
naphthalene 

v.  1538,  1540,  1543 

2,  4,  6-Trinitro- 
naplithalene 

v.  1268,4 

C10H0N  2O4 
1,  5-Dinitro- 
naphthalene 
1546.  (369) 

B  =  C  ujH  gN  20  4 
1,  8-Dinitro- 
naphtlialene 
Mix. 


215.0 

100 

205.5 

90 

200.5 

80 

195.0 

70 

188.5 

60 

180.0 

50 

166.5 

40 

150.5 

30 

145. 5f 

22 

159.5 

10 

171.0 

0 

v.  also  1879,  1880 

1881 

1547. 

(369) 

B  =  C 

I0H7N  O2 

1548. — ( Continued ) 
°C  |  Wt.  %  A 
A 


171.0 

100 

159.0 

90 

144.0 

80 

128.0 

70 

110.5 

60 

94.5 

50 

80.0 

40 

65.0 

30 

50.0 

20 

A  H 

-  B 

44. 5E 

16 

B 

49.0 

10 

57.0 

0 

v.  also  1542,  1545, 
1546,  1879,  1880, 

1881 

CioH7Br 

a-Bromonaph- 
thalene,  v.  607,  638 

C10H7Br 

/3-Bromonaph- 
thalene,  v.  608,  639 

c10h7ci 

a-Chloronaph- 
thalene,  v.  609,  640 

c10h7ci 

/3-Chloronaph- 

thalene,  v.  610 

c10h7no2 

a-Nitro- 


a-Nitro- 


naphthalene 

Mixed 

crystals 

215.0 

100 

207.0 

90 

198.5 

80 

190.0 

70 

180.0 

60 

168.0 

50 

150.0 

40 

130.0 

30 

105.0 

20 

54. 5E 

9 

57.0 

0 

Mixtures  containing 
from  50  to  0  Wt.  % 
A  freeze  completely 
at  54.5° 

v.  also  1541,  1544, 
1879,  1880,  1881 

C10H6N2O4 
1,  8-Dinitro- 
naphthalene 
1548.  (369) 

B  =  C10H7NO, 
a-Nitro- 
naphthalene 


naphthalene 

1549.  v.  p.  180 
B  =  C10H8 

Naphthalene 

1550.  v.  p.  180 
B  -  CioHgN 

a-Naphthylamine 

1551.  v.  p.  180 
B  =  Ch,H160 

Camphor 

1552.  (15) 

B  =  C12HnN 
Diphenylamine 
A 


55.1 

100.0 

50.1 

90.9 

32.2 

66.67 

A  - 

-  B 

23. 3E 

50.0 

B 

28.2 

33.3 

40.2 

20.0 

46.4 

9.1 

50.9 

0.0 

v.  also  398,  611,  641, 
1095,  1122,  1148, 


1547,  1548,  1866, 
1881 

c10h8 

Naphthalene 
1553.  v.  p.  180 
B  =  CioHsO 
a-  Naphthol 

1554.  (82.  337,  406, 
467) 

B  =  C10H8O 
P-  Naphthol 

Wt. 

C  %  A 


th 

ts 

Mix. 

80 

.0 

100 

82 

0 

80 

0 

95 

84 

1 

80 

0 

90 

OO 

CO 

3 

81 

0 

80 

92 

5 

82 

5 

70 

96 

7 

84 

0 

60 

100 

9 

00 

0 

50 

105 

2 

93 

0 

40 

109 

5 

98 

0 

30 

113 

7 

104 

0 

20 

118 

0 

111 

0 

10 

120 

0 

115 

5 

5 

122.0 

0 

1555.  (15,  406,  467) 
B  =  C10H9N 
a-Naphthylamine 


°C 

Wt.  %  I 

A 

80.0 

100 

75.0 

90 

69.0 

80 

65.5 

70 

58.0 

60 

54.0 

50 

46.0 

40 

A  +  B 

28. 0E 

27 

B 

35.0 

20 

41.5 

10 

49.0 

0 

1556.  (406,467) 
B  =  C10H9N 


1557.  (288) 

B  =  C  ion  10 
Dihydro¬ 
naphthalene 
°C  |  Mol  %  A 
Mix. 


79.33 

100 

74.5 

90 

69.5 

80 

63.7 

70 

57 . 5 

60 

50.6 

50 

43.0 

40 

35.2 

30 

27.0 

20 

1558.  (401) 
B  =  C10H14O 
Thymol 


°C 


Wt.  %  A 


80.0 

75.4 

70.5 

65.4 

59.7 
53.3 

44.8 
A  +  B 

30. 0E  | 

B 

36.7 

43.5 
49.2 


100 

90 

80 

70 

60 

50 

40 

28.7 

20 

10 

0 


1559.  (15,  406) 
B  =  CioHisBrO 
Bro  mocamphor 
A 


80.0 

100 

77.0 

90 

73.5 

80 

67.5 

70 

61.0 

60 

53.0 

50 

A  H 

b  B 

41. 0E 

37 

B 

47.0 

30 

56.0 

20 

66.5 

10 

76.0 

0 

°C 

Wt. 

%  A 

1560. 

B  = 

.  p.  180 

3 10H 16 

th 

ts 

Camphene 

Mix. 

80.0 

100 

1561.  v.  p.  180 

B  =  C10H16O 

76.0 

74.5 

90 

Camphor 

75.0 

72.5 

80 

1562. 

(4X3) 

72. 5f 

72.  Of 

70 

B  =  C 

10H20O 

76.5 

73.0 

60 

Menthol 

82.0 

74.0 

50 

°C 

Mol  %  A 

85.5 

77.0 

40 

1 

4 

91.5 

87.0 

30 

80.1 

100 

96.0 

92.0 

20 

75.1 

90 

103.5 

100.0 

10 

70.6 

80 

111.0 

0 

66.4 

70 

156 
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CioH8. — - 

(' Continued ) 
1562. — ( Continued ) 


°c 

Mol  %  A 
A 

62.2 

60 

57.7 

50 

52.6 

40 

44.8 

30 

A  4 

-  B 

31. 7E 

I 

17 

3 

35.5 

10 

42  0 

0 

1563.  v.  p.  180 
B  =  CLoHio 
Diphenyl 


1564.  v.  p.  180 
B  =  C12HnN 
Diphenylamine 
1565.  (413) 

B  =  C12HlsOs 
Diethyl  diacetyl- 
tartrate 
A 

80.1  |  100 
A  +  B 

43. OE  I  50.0 
B 

67.0  1  0 

1566.  v.  p.  180 
B  =  C13H10 

Fluorene 

1567.  v.  p.  180 
B  =  C13H12 

Diphenylmethane 

1568.  (339,  406, 

467) 

B  =  CmH.o 
Anthracene 
°C  |  Wt.  %  A 
A 


80.0 

100 

A  +  B 

77. 0E 

90 

B 

102.0 

80 

124.0 

70 

143.0 

60 

155.0 

50 

168.0 

40 

178.0 

30 

192.0 

20 

198.0 

10 

213.0 

0 

1569.  (339,  406,  467) 

B  =  C14H10 


Phenanthrene 


80.0 

75.0 

70.0 

65.0 

57.0 


100 

90 

80 

70 

60 


1569. — ( Continued ) 

°C 

I  Wt.  %  A 

A  - 

f  B 

48. 5E 

54 

B 

54.0 

40 

64.5 

30 

74.5 

20 

85.0 

10 

95  0 

0 

1570.  (80) 

B  =  C 

i8H3902 

Stearic  acid 

1571. 

(467) 

B  = 

C19H16 

Triphenylmethane 

°C 

Mol  %  A 

4. 

80 

100 

68 

80 

59 

66.67 

B 

53 

50 

61 

33.33 

90 

0 

1572. 

(251) 

B  =  C19H160 

Triphenyl  carbinol 

°C 

Wt.  %  A 

A 

80.3 

100 

A  +  B 

69. 2E 

70 

B 

159.2 

0 

1573. 

(360) 

B  =  C 

32H64O2 

Cetyl  palmitate 

A 

79.3 

100 

75.7 

80.0 

70.4 

66.67 

62.8 

50.0 

49.2 

33.3 

39.8 

25.0 

A  +  B 

36. 6E 

22.2 

B 

38.4 

16.66 

39.3 

14.48 

43.9 

0.0 

1574. 

(360) 

B  —  C57H110O6 

Tristearin 

A 

L 

79.3 

100 

71.8 

66.67 

64.3 

50.0 

50.9 

33.0 

A  ■+ 

B 

46. 3E 

25.0 

B 

48.2 

20.0 

54.8 

0.0 

v.  also  11,  27,  51,  98, 
111,  209,  226,  237, 
252,  258,  283,  348 
3S0,  388,  415,  465.1, 
465.2,  468,  470.1, 

490,  503,  516,  523.2, 
527,  568,  612,  642, 
695,  699,  719,  744, 
762,  782,  799,  807, 
827,  861,  884,  936, 
1005,  1034,  1067, 
1096,  1123,  1149, 
1271,  1316,  1331, 
1352,  1401,  1443, 
1446,  1475,  1492, 
1528,  1549 

Ci0H8N2 

•y-y-Dipyridyl 
v.  569 


C10H8N  o02 

Furfuralazine 


1575.  (368) 

B  =  CiCH8N2S2 
Thiophenalazine 
°C  |  Wt.  %  A 
Mixed  crystals 


113.0 
90. 5E 
156.0 


100 

68 

0 


Mixtures  containing 
87  to  25  Wt.  %  A 


freeze  completely 
at  90.5° 

1576.  (368) 

B  =  C14H12N2 
Benzalazine 


Mixed  crystals 


113.0 
72. 8E 
92.0 


100 

36 

0 


Mixtures  containing 


70  to  18  Wt.  %  A 
freeze  completely 
at  72.8° 


C10H8N2S2 

Thiophenalazine 
v.  1575 

CioH80 

a-  Naphthol 
1577.  v.  p.  180 
B  =  CwH80 
/3-Naphthol 


1578.  (264,  467) 

B  = 

2ioH9N 

a-Naphthylamine 

A 

92.0 

100 

88.0 

90 

82.8 

80 

75.8 

70 

67.6 

60 

58.0 

50 

47.5 

40 

1 578. — ( Continued ) 
°C  |  Wt.  %  A 
A  -{-  AB4 


40. 5E  | 

34 

ab4 

43.0  I 

20 

AB4  -f-  B 

42. 0E  | 

13 

B 

48.0  I 

0 

1579.  ( 

264,  467) 

B  = 

c10h9n 

/3-Naphthylamine 

A 

92.0 

100 

86.8 

90 

79.2 

80 

69.7 

70 

A  - 

B 

47. 0E 

56.5 

B 

57.0 

50 

71.7 

40 

84.0 

30 

93.8 

20 

101.8 

10 

109.0 

0 

1580. 

(234) 

B  =  C 

10II16O 

Fenchone 

A 

95.0 

100 

A  +  AB 

55. 0E 

62 

AB 

60.  5 

48.  5 

AB  +  B 

1.0E 

7 

B 

5.3 

0 

1581 

(36) 

B  =  C 

10h18o 

Cineole 

A 

93.5 

100 

A  +  AB 

60. 0E 

62.5 

AB 

+75.0  I 

48.3 

AB  +  B 

-  6. 0E  I 

4 

B 

+  1.0  | 

0 

1582. 

(238) 

B  =  C  ] 

h12n2o 

Antipyrine 

A 

92.7  I 

100 

No  solid  phase 

59.3  to 

78.1  to 

51.0 

42.6 

ab2 

+  B 

73E  | 

27 

B 

109.9  | 

0 

1583.  v.  p.  180 
B  =  C12H9N 
Carbazole 


1583.1 

(274.2) 

B  =  C12H+N2 

Azobenzene 

°C 

|  Wt.  %  A 

A 

95.5 

I  100 

A  +  B 

48. 0E 

I  33.5 

B 

67 

1  0 

1584.  ( 

261,  467) 

B  = 

SlsHnN 

Diphenylamine 

A 

92.0 

I  100 

A  +  B 

38. 5E 

24 

B 

52.0 

1  0 

1585 

(262) 

B  = 

C13H9N 

Acridine 

A. 

93.1 

100 

87.5 

90 

78.5 

80 

A  +  AB 

73. 0E 

77 

AB 

85.5 

70 

104.0 

60 

113.5 

50 

115.  5 

44.6 

113.5 

40 

102.5 

30 

AB  H 

b  ab2 

97. 0U 

27 

ab2 

96.0 

20 

ab2 

+  B 

94. 0E 

11 

B 

101.5 

5 

106.5 

0 

1586. 

(274) 

B  =  C 

13H10O 

Benzophenone 

A 

93.0 

100 

A  +  AB 

37.  IE 

51 

AB 

38.0 

44.1 

AB  +  B 

26. 0E  | 

25 

B 

47.0  | 

0 

1587.  (235) 

B  =  C13H12 
Diphenylmethane 


1587. — ( Continued ) 
°C  j  Wt.  %  A 
A 

93.1  |  100 

A  +  B 

19. 6E  |  7.5 

B 

23.9  |  0 

1587.1.  (234.1) 

B  =  C13H12O 
Benzhydrol 
A 

95.0  |  100 

A  +  B 

18. 0E  j  35 

B 

64.5  1  0 

1588.  (254) 

B  =  C  ]  9H 1 6 

Tripheny  lmethane 
A 

93.0  |  100 

A  +  B 

63. 0E  |  30 

B 

91.0  1  0 

1589.  (271) 

B  =  C19H160 

Triphenyl  carbinol 
A 

92.5  100 
A  +  B 

60. 2E  |  62 

B 

159.2  |  0 

v.  also  158,  210,  227, 
307,  449,  458.9, 
459.9,  491,  1204, 
1220,  1226,  1231, 
1244,  1257,  1387, 
1429,  1466,  1476, 
1507,  1530.1,  1553, 
1860 

CioHgO 

/3-Naphthol 
1590.  (264,  467) 

B  =  C10H9N 
a-Naphthylamine 
A 


122 

0 

100 

111 

5 

90 

100 

3 

80 

S8 

5 

70 

76 

0 

60 

A  +  A0B3 


56. 2E 

49 

A2B3 

66 

40.1 

61.0 

30 

48.0 

20 

A2B; 

+  B 

36. 0E 

11 

B 

48.0 

0 

FREEZING  POINT— SOLUBILITY:  A  =  C10H8 
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1591.  (264,  467) 

B  =  C10H9N 
/3-Naphthylamine 
°C  |  Wt.  %  A 
A 


122 

0 

100 

A  + 

A 

2b 

115 

OE 

91 

A 

2b 

108 

8 

80 

120 

.3 

ca. 

70 

119 

6 

60 

118 

1 

50 

115 

3 

40 

112 

0 

30 

108 

0 

20 

a2b 

+ 

B 

104 

OE 

11.5 

B 

109 

0 

0 

1592.  (234) 

B  =  C10H16O 

Fenchone 

A 

121.0  |  100 

A  +  AB 
+23. 0U  |  44 

AB  +  B 

-  9.8E  |  19 

B 

+  5.3  1  0 

1593.  (36) 

B  =  CioHisO 

Cineole 

A 

122.0  |  100 
A  +  AB 
43 . 5E  |  52.5 

AB 

+48. 0  |  48. 3 

AB  +  B 

-  3.5E  |  8 

B 

+  1.0  |  o 


1594.  (238) 

B  =  CnH12N20 


Antipyrine 

A 


122.0  |  100 
No  solid  phase 


70  to  73 


72.6  to 

50.5 


AB 


79. 5  |  43. 3 

AB  +  B 
72. 0E  |  30 

B 


109.8  I  0 


1595.  v.  p.  180 
B  =  C12H9N 
Carbazole 


1595.1.  (274.2) 
B  =  C12H10N2 
Azobenzene 


1595.1. — (Cont’d) 
°C  |  Wt.  %  A 
A 

121.0  |  100 
A  +  B 

51. 0E  |  18.0 

B 

67  |  0 


1596.  (261,  467) 

B  =  C 

l2h„n 

Diphenylamine 

A 

122.0 

100 

A  +  B 

43. 8E 

16.5 

B 

52.0 

0 

1597. 

(262) 

B  =  C13H9N 

Acridine 

A 

121.0 

100 

113.5 

90 

A  -|-  A3B2 

110. OE 

85 

A3B2 

115.0 

80 

126.5 

70 

134.0 

60 

136.  5 

64.  6 

134.0 

50 

124.0 

40 

107.0 

30 

A3B2 

+  ab2 

96.  OU 

25 

ab2 

95.0 

20 

ab2 

+  B 

92.  OE 

13.5 

B 

96.0 

10 

102.0 

5 

106.5 

0 

1598. 

(274) 

B  =  C 

'13H10O 

Benzophenone 

A 

121.9 

100 

A  +  B 

19.  OE 

30 

B 

47.0 

0 

1599. 

(34,  38) 

B  =  C 

13H10O3 

Salol 

°C 

Mol  %  A 

A 

124.5 

100 

120 

97.0 

110 

81.8 

100 

67.3 

90 

55.0 

80 

45.0 

70 

37.6 

1 599. — ( Continued ) 
°C  |  Mol  %  A 
A 


60 

30.0 

50 

23.2 

40 

16.5 

A  H 

h  B 

34. 5E 

13.0 

B 

42.5 

0.0 

v.  also  1877 

1600. 

(235) 

B  = 

U 13H 12 

Diphenylmethane 

°C 

Wt.  %  A 

A 

122.0 

100 

A  +  B 

22. 6E 

5 

B 

23.8 

0 

1600.1. 

(234.1) 

B  =  C 

'I3H12O 

Benzhydrol 

°C 

Mol  %  A 

A 

121.0 

100 

A  -f-  A2B3 

61  OE 

37.5 

A2B3 

62.0 

34.3 

A2B; 

+  B 

47.  OE 

20 

B 

64.5 

0 

1601.  v.  p.  180 
B  =  C14H10 
Anthracene 


1602.  (2  5  4) 

B  =  C19H16 

Triphenylmethane 
°C  |  Wt.  %  A 
A 

121.0  |  100 

A  +  B 

77. 0E  |  20 

B 

91.0  1  0 

1603.  (271) 

B  =  C19H16O 

Triphenyl  carbinol 
A 

121.5  |  100 

A  +  B 

86. 0E  |  50 

B 

159.2  1  0 

v.  also  159,  211,  228, 
253,  308,  450, 

458.91,  459.91,  492, 
614,  808,  1006,  1124, 
1205,  1221,  1227, 

1232,  1245,  1258, 

1388,  1430,  1467, 

1477,  1488,  1508, 


1530.2,  1554,  1577, 
1860,  1877 


CioHg02 
1,  4-Dihydroxy- 
naphthalene 
1604.  (240) 

B  =  C10H9N 
a-  Nap  h  th  y  1  a  mine 

°C  |  Wt.  %  A 
A 

183.0  |  100 

A  +  AB 
129  0E  |  61.0 

AB 

143  |  62. 8 

AB  +  B 
44. 0E  |  6 

B 

48.3  I  0 


1605.  (240) 

B  =  C10H9N 
/3-Naphthylamine 
A 

183.0  |  100 

A  +  AB 
125. 0E  |  64 

AB 

143  |  62. 8 

AB  +  B 
96. 0E  |  24 

B 

111.0  |  0 


v.  also  451,  1233, 
1246,  1431 

C10H8O2 
1,  5- Dihydroxy- 
naphthalene 
1606.  (240) 

B  =  C10H9N 
a-Naphthylamine 
°C  |  Wt.  %  A 
A 

250.0  I  100 

A  +  B 

44. 0E  |  5 

B 

48.3  |  0 


1607.  (2  40) 

B  =  C,0H9N 
d-Naphthylamine 
A 

250.0  |  100 

A  +  AB 
212. 0E  |  65 

AB 

229. 6  |  62. 8 

AB  +  B 
107. 0E  |  5 

B 

111.0  |  0 


v.  also  1432 


CioHb02 
1,  6-Dihydroxy- 
naphthalene 

1608.  (240) 

B  =  C10H9N 

a-Naphthylamine 
°C  |  Wt.  %  A 
A 

134.0  [  100 

A  +  A2B3 
76. OE  |  47 

A2B3 

84. 6  |  42.  8 

A2B3  +  B 
43. OE  |  7.5 

B 

48.5  1  0 _ 

1609.  (240) 

B  =  C10H9N 

/3-Naphthylamine 

A 

133.0  |  100 

A  +  A2B3 
92. OE  |  58 

A2B3 

110.6  I  42.8 

A2B3  +  B 
96. OE  |  35 

B 

111.0  1  0 

v.  also  452,  1235, 
1247,  1259,  1433 

C10H8O2 
1,  8- Dihydroxy- 
naphthalene 

1610.  (240) 

B  =  C10H9N 

a-Naphthylamine 
°C  |  Wt.  %  A 
A 

137.0  |  100 

A  +  AB 
74. OE  |  55 

AB 

76.  6  |  62. 8 

AB  +  B 
41.  OE  |  16 

B 

48.3  1  0 

1611.  (240) 

B  =  C10H9N 

(3-  N  aphthy  lamine 
A 

137.0  |  100 

A  +  AB 
75. OE  |  62 

AB 

124.  0  |  62. 8 

AB  +  B 
76. OE  |  45 

B 

111.0  |  0 
v.  also  1236,  1248, 
1260,  1434 


CioHs02 
2,  3-Dihydroxy- 
naphthalene 
1612.  (240) 

B  =  C10H9N 
a-N  aphthy  lamine 
°C  |  Wt.  %  A 
A 

162.0  |  100 

A  +  A2B3 
97. OE  |  45.5 

A2B3 

103. 0  |  42.  8 

A2B3  +  B 
35. OE  |  13 

B 

48.3  |  0 


1613.  (240) 

B  =  C10H9N 
/3-Naphthylamine 
A 

162.0  |  100 
A  +  AB 
145. OE  |  76 

AB 

168. 0  |  52. 8 

AB  +  B 
106. 5E  |  3 

B 

111.0  |  0 


v.  also  453,  1237, 
1249,  1261,  1435 


C10H8O2 
2,  6-Dihydroxy- 
naphthalene 
1614.  (240) 

B  =  C10H9N 
a-Naphthylamine 
°C  |  Wt.  %  A 
A 

216.0  |  100 

A  +  B 

46. OE  I  2 

B 

48.3  I  0 


1615.  (240) 

B  =  CioH9N 

/3-  N  aphthy  lamin  e 
A 

216.0  |  100 
A  +  AB2 
165. OE  |  59 

AB, 

171.6  |  36.8 

AB2  +  B 
109. OE  |  2 

B 

111.0  |  0 


v.  also  454,  1238, 
1250,  1262,  1436 
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Ci0H8O2 

2,  7- Dihydroxy- 
naphthalene 
1616.  (240) 

B  =  C10H9N 
a-Naphthylamine 
°C  |  Wt.  %  A 
A 

1S6.0  |  100 

A  +  B 

35. 0E  |  9 

B 

48.3  I  0 


1617.  (240) 

B  =  CjoHgN 
/3-  N  aphthylamine 
A 

186.0  |  100 
A  +  AB 
155. OE  |  64 

AB 

163.0  I  52.8 

AB  +  B 
108. OE  |  1.5 

B 

111.0  |  0 

v.  also  1239,  1251, 
1263,  1437 


Ci0H9BrO4 

Diacetyl- 

bromohydroquinol 
1618.  (288) 

B  =  C10H9CIO4 

Diacetyl- 

chlorohydroquinol 


°c 

|  Mol  %  A 

Mix. 

70.3 

100 

62.  Of 

46 

68.46 

0 

Ch,H9N 

a-Naphthylamine 
1619.  (467) 

B  =  C12HnN 
Diphenylamin  e 
°C  |  Mol  %  A 
A 

50.0  |  100 

A  +  B 

18E(?)  |  50 

B 

54.0  I  0 


1620.  (260) 

B  =  C13H10O 
Benzophenone 
°C  |  Wt.  %  A 
A 

+47.7  |  100 

A  +  B 

-  2.0E  |  43 

B 

+47  0  I  0 


1621.  (235) 

B  — •  C13H12 

Dipnenylmethane 
°C  |  Wt.  %  A 
A 

47.1  |  100 

A  +  B 

9.5E  |  37 

B 

24,0  |  0 

1621.1.  (234.1) 

B  =  Ci3H!,0 
Benzhydrol 
A 

49.0  |  100 

A  +  B 

16. 0E  |  62.5 

B 

64.5  1  0 

1622.  (467) 

B  =  C14H10 
Anthracene 

1623.  (254) 

B  =  C19H16 

Triphenylmethane 

A 

48.5  |  100 

A  +  B 

37. 0E  |  67 

B 

91.0  I  0 


1624.  (271) 

B  =  C19H16O 
Triphenyl  carbinol 
A 

48.1  |  100 

A  +  AeB 
37. 0E  |  95 

A6B 

41.  6  |  76.  7 

A6B  +  B 
38 . 0E  |  66 

B 

159.2  |  0 


v.  also  51.1,  348.1, 
493,  545,  570,  720, 
745,  763,  783,  809, 

827.1,  885,  911,  937, 

1006.1,  1068,  1097, 
1125,  1150,  1174, 
1222,  1353,  1364, 
1371,  1378,  1402, 
1468,  1478,  1521, 
1550,  1555,  1578, 
1590,  1604,  1606, 
1608,  1610,  1612, 
1614,  1616,  1860 

c10h9n 

/3- Naph  thylamine 
1625.  v.  p.  180 
B  =  CioHieO 
Camphor 


1626.  (260) 

B  =  CuHioO 
Benzophenone 
°C  |  Wt.  %  A 
A 

109.0  |  100 

A  +  B 

34 . 5E  |  23 

B 

47.0  |  0 

1627.  (235) 

B  =  C13H12 
Diphenylmethane 
A 

109.0  I  100 

A  +  B 

21. 4E  I  5 

B 

23.9  1  0 

1627.1.  (234.1) 

B  =  C13H12O 
Benzhydrol 
A 

110.0  I  100 

A  +  B 

51. 0E  |  21.0 

B 

64,5  1  0 

1628.  v.  p.  180 
B  =  C14H10 
Anthracene 

1629.  (254) 

B  =  C  i9H  1 6 

Triphenylmethane 

A 

108.5  |  100 

A  +  B 

72. 0E  |  25 

B 

91.0  |  0 

1630.  (271) 

B  =  C19H160 

Triphenyl  carbinol 
A 

109.0  |  100 

A  +  A2B 
91. 8E  |  62 

A2B 

92.0  I  62.4 

A2B  +  3 

91. 8E  |  42 

B 

159.2  |  0 

v.  also  98.1,  283.1, 
470.2,  494,  571,  721, 
746,  764,  784,  827.2, 
886,912,  938,1006.2, 
1069,  1098,  1126, 

1151,  1175,  1205.1, 
1223,  1354,  1365, 

1372,  1379,  1403, 

1479,  1522,  1556, 

1579,  1591,  1605, 

1607,  1609,  1611, 


1613,  1615,  1617, 

1860 

c10h9no4 

d-5-Nitro- 
hydrindene-2-car- 
boxylic  acid 

1631.  (338) 

B  =  C10H9NO4 

Z-5-Nitro- 
hydrindene-2-car- 
boxylic  acid 
°C  |  Mol  %  A 
A 

116.0  |  100 
A  +  AB 
107. 5E  |  88.3 

AB 

122. 0  |  60 

AB  +  B 
107. 5E  11.7 
B 

116.0  |  0 

CioHio 
Dihydro¬ 
naphthalene 
v.  1557 

C10H10O2 
Methyl  cinnamate 
v.  160,  212 

C  ioH  10O3 

p-M  ethoxy- 
cinnamic  acid 

1632.  (217) 

B  =  C14H14N203 
p-Azoxyanisole 

Mol 

°C  %  A 


Liquid 

Solid 

crystals 

phase 

A 

185.5 

170.6 

100 

180.5 

164.0 

90 

174.0 

158.0 

80 

167.0 

151.0 

70 

160.0 

143.5 

60 

153.0 

136.0 

50 

146.5 

127.0 

40 

139.5 

117.0 

30 

A  +  B 

107 

6E 

22 

B 

133.5 

108.3 

20 

130. 5f 

111.6 

10 

135.2 

114.0 

0 

1633.  (390) 

B  =  C16H18N203 
p-Azoxyphenetole 


Liquid 

crystals 


t  L 


1 8 


Solid 

phase 


188.3 

188 

3 

173.8 

100 

184.0 

182 

5 

167.5 

90 

179.0 

176 

5 

161.0 

80 

173.5 

171 

0 

155.0 

70 

169.0 

166 

5 

148.0 

60 

165.0 

163 

0 

140.8 

50 

162.0 

160 

0 

132.5 

40 

1633. —  ( Continued ) 


Liquid 
crystals 
tt, 


Solid 
phase 
ts 
A  +  B 

125. 2E| 
B 


Mol 
%  A 


33 


159.5 

158.5 

127 

0 

30 

158.1 

158.0 

132 

0 

20 

158. Of 

OO 

O 

18 

160.0 

159  0 

136 

0 

10 

167.25 

167.25 

138 

4 

0 

v.  also  1152 


C10H10O4 
Dimethyl  tere- 
phthalate,  v.  161 


c10h12o 

Anethole 

1634.  (413) 

B  =  Ci0H20O 
Menthol 
°C  I  Mol  %  A 


21.3 

17.5 

15.5 

14.3 


100 

90 

80 

70 


A  +  B 


13. 9E 

15.1 

20.1 

23.6 
27.3 

31.6 

36.7 
42.0 


B 


65 

60 

50 

40 

30 

20 

10 

0 


CioHl4N2 

Nicotine,  v.  1007 


C10Hi4N2O 

Nitrosodiethyl- 
aniline 
1635.  (195) 

B  =  Ci0H14N2O2 
N  itrodiethylaniline 
Mix. 


82.2 

100 

73.0 

0 

c10h14o 

Thymol 
1636.  (36) 

B  =  Ci0Hl8O 
Cineole 

°C  1  Wt.  %  A 
A 

+50.0  |  100 

A  +  AB 

-  6.0E  |  62.5 

AB 

+  4.6  |  49.3 

AB  +  B 

-17. 5E  |  27.0 

B 

+  1.0  |  0 


1637.  (379) 

B  =  C13H10O 
Benzophenone 


1638.  (34) 

B  =  C 

13H10O3 

Salol 

°C 

Wt.  %  A 

A 

51.0 

100 

46.0 

90 

40.0 

80 

34.5 

70 

29.0 

60 

23.0 

50 

17.5 

40 

A  +  B 

13. 0E 

34 

B 

26.0 

20 

34.0 

10 

42.0 

0 

v.  also  11.1,  162,  213, 

229,  284, 

468.1,  495, 

615,  1070,  1420, 

1558 


CioHi4Os 
Dimethyl  cZ-diacetyl- 
tartrate 
1639.  (i) 

B  =  C,oH1403 
Dimethyl  Z-diacetyl- 
tartrate 
A 


104.3 

100 

102.1 

95 

99.8 

90 

95.2 

80 

90.2 

70 

A  +  AB 

83. 0E 

57 

AB 

83.8 

60 

AB  +  B 

83. 0E 

42 

B 

90.2 

30 

95.2 

20 

99.8 

10 

102.1 

5 

104.3 

0 

CioHi5BrO 

d-Bromocamphor 
1640.  (358) 

B  =  Ci0H16BrO 
Z-Bromocamphor 

I  Mol 
°C  I  %A 


Stable 

form 

75.0 

72.6 

70.0 

64.1 

57.5 


Labile 

form 

45.0 

45.5 

46.0 

47.2 

48.2 


100 

95 

90 

80 

70 


I 


159 


1640. — ( Continued ) 

°c 

Mol 
%  A 

A  +  AB 

49. 5E 

59 

AB 

50.  5 

50 

AB 

+  B 

49. 5E 

41 

B 

57.5 

30 

64.1 

20 

70.0 

10 

72.6 

5 

75.0 

0 

1641. 

(351  .5) 

B  =  C 

ioHi60 

Camphor 

°c 

Wt.  %  A 

A 

74.8 

100 

70.8 

95 

66.4 

90 

A  +  B 

62. 3E 

85 

B 

67.0 

80 

80.0 

70 

95.5 

60 

111.8 

50 

127.2 

40 

141.0 

30 

153.0 

20 

164.5 

10 

175.4 

0 

1642.  (34) 

B  =  C 

13H10O3 

Salol 

A 

76.0 

100 

A  +  B 

21. 0E 

40 

B 

42.0 

0 

1643 

(15) 

B  =  C 

67H110O  6 

Tristearin 

1 

A 

76.00 

100.0 

70.28 

89.3 

62.96 

66.67 

55.30 

50.0 

A  - 

b  B 

48. 7E 

33.33 

B 

49.88 

25.0 

52.90 

7.7 

54.80 

0.0 

v.  also  349,  1559, 

1640 

c10h15no2s 

1-Methyl- 2-sulfone- 
amide-4-isopropyl- 
benzene 


FREEZING  POINT— SOLUBILITY:  A  =  C10H8  TO  Ci0Hn 


1644.  v.  p.  ISO 
B  =  C10H16NO2S 
l-Methyl-3-sulfone- 
amide-4-isopropyl- 
benzene 


c10 

h16 

Camphene 

1645.  (6) 

B  = 

TJ 

^io-n-16 

Dipentene 

°C 

Mol  %  A 

A 

49.0 

100 

+  22.0 

90 

-  3.0 

80 

-  38.0 

70 

-  51.0 

60 

-74.0 

50 

-100.0 

40 

A  +  B 

-115. 0E 

35 

B 

-111.0 

30 

-104.0 

20 

-  96.0 

10 

-89.0 

0 

1646.  (6) 

B  = 

■L0H16 

a- Pinene 

A 

49.0 

100 

34.0 

90 

+  17.0 

80 

-  1.0 

70 

-  20.0 

60 

-  41.0 

50 

-  67.0 

40 

A  +  B 

—  125.0E|  29 

B 

-108.0 

20 

-  99.0 

10 

-  72.0 

0 

1647.  (6) 

B  = 

CioHie 

/?-  Pinene 

A 

49.0 

100 

34.0 

90 

+  17.0 

80 

-  1.0 

70 

-  20.0 

60 

-  44.0 

50 

-  73.0 

40 

A  +  B 

-115. 0E 

29 

B 

-  95.0 

20 

-  75.0 

10 

-  57.0 

0 

1648.  (6) 
B  =  CioHie 
Turpentine 


1648. — ( Continued ) 


°C  | 

Mol  %  A 

A 

49.0 

100 

30.0 

90 

+  10.0 

80 

-  9.0 

70 

-29.0 

60 

-  51.0 

50 

-  75.0 

40 

A  +  B 

-101. 0E 
I 

30 

1 

-  85.0 

20 

-  68.0 

10 

-52.0 

0 

1649 

(99) 

B  =  C 

ioHicO 

Camphor 

Mix. 

49.3 

100 

59.4 

90 

70.9 

80 

83.0 

70 

95.4 

60 

108.9 

50 

122.0 

40 

135.8 

30 

149.3 

20 

163.6 

10 

178.0 

0 

1650.  (") 

B  =  C 

10H17CI 

Pinene 

hydrochloride 

Mix. 

49.3 

100 

52.8 

90 

56.4 

80 

60.0 

70 

64.0 

60 

69.3 

50 

78.0 

40 

88.4 

30 

99.8 

20 

111.8 

10 

123.0 

0 

1651.  (99) 

B  =  C10H18O 

Borneol 

Mix. 

49.3 

100 

61.3 

90 

76.0 

80 

92.3 

70 

110.0 

60 

128.7 

50 

145.0 

40 

161.0 

30 

177.7 

20 

194.0 

10 

207.0 

0 

1652.  (281) 
B  =  C14H10 
Phenanthrene 


1652. — ( Continued ) 
°C  |  Mol  %  A 
A 

49.3  |  100 

A  +  B 

13. 5E  |  90.16 

B 

99.0  1  0 

v.  also  238,  1008, 
1560 

CioHis 
Dipentene 
v.  1645 


1655. — ( Continued ) 


°C 

Mol  %  A 

1 

108 

76.73 

96 

70.35 

48 

56.08 

34.5 

50.54 

19 

46.54 

B 

22.5 

25.43 

34.5 

13 . 71 

39.6 

5.56 

43.0 

0 

C10H16 
a-Pinene 
v.  1646 


c 

10H16 

/?-  Pinene 

V. 

1647 

c 

10H16 

Turpentine 

V. 

1648 

CioHieO 
Camphor 
1653.  (99) 

B  =  C10H17C1 
Pinene 

hydrochloride 

Mix. 


178 

0 

100 

167 

5 

90 

159 

9 

80 

152 

1 

70 

147 

2 

60 

141 

1 

50 

135 

8 

40 

131 

3 

30 

128 

2 

20 

125 

5 

10 

123 

0 

0 

1654.  (99) 
B  =  C10HlsO 
Borneol 
Mix. 


178 

0 

100 

180 

1 

90 

183 

0 

80 

185 

9 

70 

188 

7 

60 

191 

4 

50 

194 

3 

40 

197 

1 

30 

200 

0 

20 

203 

2 

10 

207 

0 

0 

1656.  (34) 

B  =  C13H10O3 

Salol 

°C  |  Wt.  %  A 
A 

178.0  |  100 

A  +  B 

6.0E  |  44 

B 

42.0  ]  0 

1657.  (loi) 

B  =  C13H12N2S 
Thiocarbanilide 

°C  |  Mol  %  A 
A 

178.0  |  100 

A  +  B 

94. 4E  |  74.5 

B 

150.2  j  0 

1658.  (loi) 

B  =  C14H10 
Anthracene 

A 

178.0  |  100 

A  +  B 

116. 5E  I  80.5 
B 

213.0  |  0 


v.  also  51.2,  214,  239, 
309,  349.1,  381.1, 

572,  616,  643,  683, 
690,  696,  747,  785, 
798,  887,  913,  939, 
951,  952,  953, 

1008.1,  1030,  1035, 
1037,  1071,  1099, 

1127,  1153,  1176, 

1317,  1404,  1410, 

1480,  1493,  1531, 

1551,  1561,  1625, 

1641,  1649 


1655.  (379) 
B  =  C10H20O 
Menthol 


175 

155 

142 


100 

92.64 

88.54 


CioHieO 

Fenchone 

v.  617,  786,  8S8,  940, 
1072,  1100,  1128, 

1154,  1177,  1580, 

1592 


C10H16O4 
d-  Camphoric  acid 


1659 

(72) 

B  =  C 

10H16O4 

Z-Camphoric  acid 

°C 

1 

Mol  %  A 

171.8 

100 

169.7 

95 

A  +  AB 

167. 5E 

90 

AB 

177.0 

80 

184.3 

70 

188.2 

60 

189.  8 

60 

188.2 

40 

184.3 

30 

177.0 

20 

AB  +  B 

167. 5E 

10 

B 

169.7 

5 

171.8 

0 

v.  also  99,  350,  416 

C10H16O4 

d-Isocamphoric  acid 

1660.  (72) 

B  =  C 

10H16O4 

Z-Isocamphoric  acid 

jf 

1 

171.8 

100 

169.7 

95 

A  +  AB 

167. 5E 

90 

AB 

177.0 

80 

184.3 

70 

188.2 

60 

189.8 

60 

188.2 

40 

184.3 

30 

177.0 

20 

AB  +  B 

167. 5E 

10 

B 

169.7 

5 

171.8 

0 

c10h17ci 

Pinene 


hydrochloride 
1661.  (99) 

B  =  C10H18O 
Borneol 
Mix. 


123 

0 

100 

127 

0 

90 

132 

5 

80 

139 

3 

70 

147 

0 

60 

155 

2 

50 

163 

9 

40 

172 

5 

30 

182 

0 

20 

160 


INTERNATIONAL  CRITICAL  TABLES 


c10h17cl— 

(' Continued ) 
1661. — (C  ontinued) 


°c 

Mol  %  A 

Mix. 

192.8 

10 

207.0 

0 

v.  also  1650,  1653 


c10h17no 

d-Camphoroxime 
1662.  (1) 

B  =  C10H17NO 
Z-Camphoroxime 
Mix. 

118.8  |  100-0 


CioHisO 

Borneol 

v.  1651,  1654,  1661 


CiqHisO 

Cineole 

1663.  (36) 

B  =  C13H10O3 
Salol 

°C  I  Wt.  %  A 
A 

+  1.0  |  100 

A  +  B 

-13. 0E  |  68 

B 

+42.0  |  0 

1664.  (36) 

B  =  C17H12O3 

Naphthyl  salicylate 
A 

+  1.0  I  100 

A  +  B 

-  5.0E  81.5 

B 

+90,0  |  0 

v.  also  889,  914,  941, 
1073,  1101,  1129, 

1155,  1214,  1224, 

1411,  1414,  1416, 

1469,  1511,  1581, 

1593,  1636 


Ci0H18O 

Menthone 
1665.  (462) 
B  =  C10H20O 
Menthol 


Mix. 


-  6.6 

100 

-12. Of 

75 

+39.0 

0 

C10H20O 
Menthol 
1666.  (34) 

B  =  C13H10O3 
Salol 


1666. — ( Continued ) 
°C  |  Wt.  %  A 
Mix. 


41.9 

100 

35.0 

90 

32.5 

80 

30.0 

70 

28.5 

60 

28.  Of 

55 

28.0 

40 

28.5 

30 

30.5 

20 

34.5 

10 

42.0 

0 

v.  also  234, 

254, 

470.05,  862, 

1009, 

1481,  1562, 

1634, 

1655, 

1665 

CnH 

12N  20 

Antipyrine 

1667 

(34) 

B  =  C 

13H10O3 

Salol 

A 

112.6 

100 

104.5 

90 

98.0 

80 

91.0 

70 

83.0 

60 

75.0 

50 

65.0 

40 

53.0 

30 

A  +  B 

30. 0E 

17 

B 

35.0 

10 

42.0 

0 

v.  also  235,  787,  890, 

915,  942,  1074 

1102, 

1130,  1156, 

1178, 

1405,  1412, 

1513, 

1524,  1582, 

1594 

CnH13N04 

d-Benzy  la  rrii  no- 
succinic  acid 
1668.  (72) 

B  =  C11H13NO4 
Z-Benzylamino- 
succinic  acid 
A 


130.0 

100 

127.7 

95 

125.4 

90 

A  +  AB 

123. 0E 

85 

AB 

124.6 

80 

127.5 

70 

129.8 

60 

131.0 

60 

129.8 

40 

127.5 

30 

124.6 

20 

1668. — ( Continued ) 

°C 

Wt.  %  A 

AB 

+  B 

123. 0E 

15 

B 

125.4 

10 

127.7 

5 

130.0 

0 

C12H4N6O12S 

Picryl 

sulfide 

v.  1318,  1330 

C12H 

,N  70 12 

Hexanitrodi- 
phenylamine 
v.  1319 


C12H8 

Acenaphthylene 
v.  528,  618 

Ci2H9Br 

Bromo- 
acenaphthene 
1669.  (83) 

B  =  C12H9C1 
Chloro- 
acenaphthene 
°C  |  Mol  %  A 
Mix. 


51.2 

100 

52.7 

90 

54.5 

80 

56.3 

70 

58.2 

60 

59.9 

50 

61.8 

40 

63.8 

30 

65.7 

20 

67.7 

10 

69.8 

0 

1670 

(83) 

B  =  C12H9I 
Iodo- 

acenaphthene 

A 


51.2 

100 

47.4 

90 

43.3 

80 

39.1 

70 

34.8 

60 

A  +  B 

32. 5E 

55.1 

B 

35.9 

50 

42.1 

40 

47.4 

30 

52.4 

20 

57.2 

10 

62.0 

0 

1671.  v.  p.  180 
B  =  C12H10 
Acenaphthene 


C12H9C1 

Chloro- 

acenaphthene 


1672.  v.  p.  180 
B  =  C12H9I 

Iodo- 

acenaphthene 

1673.  v.  p.  180 
B  =  C12H10 

Acenaphthene 
v.  also  1669 

c12h9i 

Iodo- 

acenaphthene 

1674.  v.  p.  180 
B  =  C12H,o 

Acenaphthene 


1677. — ( Continued ) 
Wt. 

°C  %  A 
II  I  ts 
Mixed  crystals 


151.5  |  119.2 
119. 2U 
108.0  101.2 
98.8 


20 

10 

5 

0 


v.  also  1882 


1678.  v.  p.  180 
B  =  C18H12 
Chrysene 
v.  also  1883 


v.  also  1670,  1672 

c12h9n 

Carbazole 

1675.  (370) 

B  =  C13H9N 
Acridine 


°( 

"8 

Wt. 
%  A 

th 

ts 

244 

.5 

100 

237.0 

234.0 

90 

229.0 

222.0 

80 

220.0 

208.0 

70 

207.0 

189.0 

60 

192.0 

167.0 

50 

172.0 

142.0 

40 

146.0 

123.0 

30 

108. Of 

9 

110 

2 

0 

1676.  (422,  370,  475) 


1679. 

(37°) 

B  = 

CisHis 

Retene 

°C 

wt.  % 

A 

244.5 

100 

239.0 

90 

233.0 

80 

226.0 

70 

217.0 

60 

208.0 

50 

196.0 

40 

182.0 

30 

165.0 

20 

135.0 

10 

A  - 

-  B 

86. 0E 

ca.  3 

B 

98.0 

0 

B  —  C14H10 
Anthracene 


245.6  |  100 

Mixed  crystals 


242.5 

241.5 

95 

239.6 

237.5 

90 

234.0 

231.0 

80 

229.2 

225.0 

70 

225.0 

223.0 

60 

223U 

54 

221.2 

220.3 

40 

219.5 

219.4 

30 

218.0 

218.0 

20 

216.5 

216.5 

10 

216.0 

216.0 

5 

216 

.5 

0 

v.  also 

1882, 

1883 

1677.  (422,  370,  475) 


B  =  Ci4H,o 


v.  also  12,  28,  184, 
285,  351,  381,  517, 
573,  619,  722,  748, 
765,  788,  828,  863, 
891,  916,  943,  1010, 
1103,  1130.1,  1157, 

1179,  1206,  1320, 

1355,  1447,  1583, 

1595,  1882,  1883 


c  12h9no2 

Nitroacenaphthene 
v.  620,  644 


C12H10 
Acenaphthene 
1680.  v.  p.  180 
B  =  C13H10 
Fluorene 


Phenanthrene 


245.6  |  100 

Mixed  crystals 


242 

0 

233 

0 

95 

238 

0 

218 

0 

90 

230 

0 

180 

0 

80 

221 

0 

119 

2 

70 

211 

5 

119 

2 

60 

201 

0 

119 

2 

50 

188 

2 

119 

2 

40 

173 

0 

119 

2 

30 

1681.  (379) 

B  =  C14H10O2 
Benzil 

°C  |  Mol  %  A 
A 

95  |  100 

A  +  B 

68. 8E  |  46.42 

B 

98.5  |  0 


1682.  (4  33) 

B  =  C17H14O 
Cinnamvlidene- 
acetophenone 
°C  Wt.  %  A 
A 

92.5  |  100 

A  +  B 

67. 0E  i  43 

B 

100.0  I  0 

v.  also  13,  29,  52, 
100,  352,  382,  417, 
471,  518,  529,  574, 
621,  645,  723,  749, 
766,  789,  800,  810, 
829,  864,  892,  917, 
944,  1207,  1301, 

1321,  1356,  1366, 

1373,  1380,  1448, 

1496,  1512,  1529, 

1671,  1673,  1674 

C12H10 

Diphenyl 

v.  622,  646,  1011, 
1285,  1563 


Ci2HioN2 
Azobenzene 
1686.  v.  p.  180 
B  =  C12H10N2O 
Azoxybenzene 


1687.  v.  p.  180 
B  =  C12H12N2 

Hydrazobenzene 

1688.  (29,  373) 

B  =  C13Hi;N 
Benzalaniline 
Mixed  crystals 


68.5 
38. 2E 

49.5 


100 

22.5 

0 


Mixtures  containing 
from  35  to  13  Wt. 
%  A  freeze  com- 
pletely  at  38.2° 


1689.  (189,373) 
B  —  Ci3Hi3N 
Benzylaniline 
Mixed  crystals 


68.5 
25. 0E 

36.5 


100 

23 

0 


Mixtures  containing 
from  45  to  5  Wt. 
%  A  freeze  com¬ 
pletely  at  25.0° 
1690.  (372) 

B  =  C14H10 
Tolane 
Mix. 


68.5 
56. 8f 

62.5 


100 

42 

0 


FREEZING  POINT— SOLUBILITY:  A  =  C10H17  TO  C18H24 


161 


1691.  (463) 

B  =  C14H10O2 
Benzil 

°C  |  Mol  %  A 
Mixed  crystals 


from  57  to  42  Mol 
%  A  freeze  com¬ 
pletely  at  51.0° 

1692.  (123.  372) 

B  =  C14H12 
Stilbene 
°C  |  %  A 

Mix. 


1698.  (133) 

B  =  C17H140 
Cinnamylidene- 
acetophenone 
°C  |  Wt.  %  A 


66.2 

100 

A 

-21.0 

100 

51. 0E 

60.7 

67.0  |  100 

-30. 7f 

83.5 

92.7 

0 

A  +  B 

+  4.0 

0 

68.5 

100 

124.0 

0 

1693.  (463) 

B  =  C14H12O2 
Benzoin 

°C  |  Mol  %  A 
Mixed  crystals 


66.2 
63. 8E 
133.0 


100 

94.3 

0 


Mixtures  containing 
100  to  50  Mol  %  A 
freeze  completely  at 
63.8° 

1694.  (29.  123,  372) 

B  =  C14H14 
Dibenzyl 


°C 

Wt.  %  A 

Mix. 

68.5 

100 

48.  Of 

30 

52.5 

0 

B 


100.0 


64 


0 


1699.  (374) 

B  =  C20H14N2 
Azonaphthalene 
Mixed  crystals 


68.5 
67. 3E 
186.6 


100 

87.5 

0 


1702.  (365) 

B  =  C12Hi0Te 
Diphenyl  telluride 
°C  |  Wt.  %  A 
Mix. 


1695.  v.  p.  181 
B  =  C14H14N2 
p-  Azotoluene 

1696.  (374) 

B  =  C 1  oR  1 2N  2 

Benzeneazonaph- 

thalene 

Mixed  crystals 
68.5  I  100 
59 . 7E  72.5 
131.0  |  0 

Mixtures  containing 
from  87  to  39  Wt. 
%  A  freeze  com- 
pletely  at  59.7° _ 

1697.  (374) 

B  =  CieHieCK 


Mixtures  containing 
100  to  75  Wt.  %  A 
freeze  completely  at 
67.3° 


v.  also  101,  353,  418, 

622.1,  789.1,  892.1, 

917.1,  944.1,  1103.1, 
1130.2,  1157.1, 
1179.1,  1583.1, 

1595.1 


c12h10n2o 

Azoxybenzene 
v.  1686 


c12h10o 

Diphenyl  ether 
1700.  (365) 

B  =  C12H10S 
Diphenyl  sulfide 
°C  |  Wt.  %  A 
Mixed  crystals 


+26.0 
-27. 5E 
-21.5 


100 

13.3 

0 


Mixtures  containing 
from  47  to  4.5  Wt. 
%  A  freeze  com- 
pletely  at  —27.5° 


v.  also  575 


C10H10O2 
a-Naphthyl  acetate 


v.  163 


Ci2Hio02 

/3-Naphthyl  acetate 
v.  164 


c12h10s 

Diphenyl  sulfide 


p-Dimethoxy- 

1701. 

(365) 

stilbene 

B  =  C 

12-fcUSe 

A 

Diphenyl  selenide 

68.5  I 

100 

°C 

Wt.  %  A 

A  +  B 

Mix. 

67. 5E  | 

98.8 

-21.0 

100 

B 

-26. 7f 

95 

212.0  | 

0 

+  2.5 

0 

v.  also  1700 


C12Hi0Se 

Diphenyl  selenide 
1703.  (365) 

B  =  C12H10Te 
Diphenyl  telluride 
Mix. 


+2.5 

100 

—  4.2f 

80.4 

+4.0 

0 

v.  also  1701 


Ci2Hi0Te 

Diphenyl  telluride 
v.  1702,  1703 


c12h„n 

Diphenylamine 


1704. 

C1  35) 

B  =  C 

13H10O 

Benzophenone 

°C 

Wt.  %  A 

A 

53.1 

100 

A  +  AB 

28. 7E 

63.5 

AB 

30.  85 

48.1 

AB  +  B 

24. 0E 

28 

B 

47.75 

0 

1705. 

(467) 

B  = 

c14h10 

Anthracene 

°C 

Mol  %  A 

A 

54 

100.0 

B 

147 

66.7 

165 

50.0 

180 

33.3 

213 

0.0 

1706.  (42) 

B  =  C14H13NO 
Acetyl- 
diphenylamine 
A 

52.7  |  100 

A  +  B 

14. 3E  |  62.5 

B 

99.8  I  0 


1707.  (138) 

B  -  C16H34O 
n-Cetyl  alcohol 


1707. — (Continued) 
°C  I  Wt.  %  A 
A 

53.1  I  100 

A  +  B 

38. 0E  |  24.5 

B 

46.3  |  0 

1708.  (136) 

B  =  C17H140 
Cinnamylidene- 
acetophenone 
A 

52.5  |  100 

i  +  B 

36. 0E  |  ca.  59 
B 

100.0  I  0 

Author’s  belief  in 
existence  of  com¬ 
pound  probably  due 
to  supercooling 


v.  also  255,  399,  623, 
700,  750,  790,  811, 
842,  893,  918,  945, 
1012,  1075,  1104, 

1131,  1158,  1180, 

1322,  1357,  1406, 

1444,  1445,  1482, 

1552,  1564,  1584, 

1596,  1619 


C12HnN3 

Aminoazobenzene 


1709.  (374) 
B  — -  C  i  4II 1 


Stilbene 

°C  |  Wt.  %  A 
Mixed  crystals 


142.0 
96. 0E 
124.0 


100 

62.5 

0 


Mixtures  containing 


from  74  to  40  Wt. 


%  A  freeze  com¬ 
pletely  at  96.0° 

c12h„n3 

p-  Aminoazobenzene 
v.  1323 


Ci2Hi2N  2 
Hydrazobenzene 
1710.  (373) 

B  =  C13H„N 
Benzalaniline 


°C  |  Wt.  %  A 


Mixed  crystals 


130.5 
34. 2E 
49.5 


100 

15 

0 


Mixtures  containing 
from  47  to  8  Wt. 
%  A  freeze  com¬ 
pletely  at  34.2° 


1711.  (373) 
B  =  C13H13N 


Benzylaniline 
°C  |  Wt.  %  A 
Mixed  crystals 


130.5 
33. 0E 
36.0 


100 

19 

0 


Mixtures  containing 
from  50  to  6  Wt. 
%  A  freeze  com¬ 
pletely  at  33.0° 


1713.  (372) 
B  =  C14H10 
Tolane 


Mix. 


130.5 
49. 8f 
62.5 


100 

17.5 

0 


1714.  (372) 
B  =  C14H12 
Stilbene 


Mix. 

130.5 

100 

93. Of 

52.25 

123.5 

0 

1715.  (463) 

B  =  C14H12O2 
Benzoin 

°C  |  Mol  %  A 
Mixed  crystals 


127.2 
98. 4E 
133.0 


100 

55.4 

0 


Mixtures  containing 
from  80  to  20  Mol 
%  A  freeze  com¬ 
pletely  at  98.4° 


1716.  (372) 
B  =  C14H14 
Dibenzyl 


°C 

Wt.  %  A 

Mix. 

130.5 

100 

45. 9f 

13.8 

52.5 

0 

v.  also  1013,  1687 


c12h12o 

/3-Naphthol  ethyl 
ether 

1717.  (133) 

B  =  C17H140 
Cinnamylidene- 
acetophenone 
A 

36.0  |  100 

A  +  B 

29 . 5E  |  76 

B 

100.0  1  0 

Ci2Hi603 

Isobutyl 

d-mandelate 


1718 

(72) 

B  =  C 

12H16O3 

Isobutyl 

Lmandelate 

°C 

Wt.  %  A 

1 

35.3 

100 

33.0 

95 

A  +  AB 

31. 0E 

90.5 

AB 

35.4 

80 

37.2 

70 

38.2 

60 

38.  7 

60 

38.2 

40 

37.2 

30 

35.4 

20 

AB  +  B 

31. 0E 

9.5 

B 

33.0 

5 

35.3 

0 

C  i2H  igO  3 
Diethyl  diacetyl- 
tartrate,  v.  256,  865, 
1076,  1442,  1565 

Ci2H2402 

Laurie  acid 
1719.  (152) 

B  =  C14H28O2 
Myristic  acid 


A 


43.6 

100 

41.3 

90 

38.5 

80 

35.2 

70 

A  H 

-  B 

32. 0E 

60 

B 

37.4 

50 

43.0 

40 

46.7 

30 

49.6 

20 

51.8 

10 

53.8 

0 

1720.  (152,472) 

B  =  C 

16H3202 

Palmitic  acid 

L. 

43. 6 

100 

41.5 

90 

37.0 

80 

A  - 

b  B 

34. 5E 

75 

B 

38.3 

70 

43.4 

60 

47.0 

50 

51.0 

40 

54.5 

30 

57.4 

20 

59.8 

10 

62.0 

0 
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C  12H24O  2» — ~ 

(' Continued ) 
1721.  (152) 

B  =  C18H36O2 
Stearic  acid 
°C  |  Wt.  %  A 
A 

100 
90 
B 


43.6 

41.5 

A 

37.  OE 


77 


B 


43.4 

70 

50.8 

60 

55.8 

50 

59.0 

40 

62.0 

30 

64.7 

20 

67.0 

10 

69.2 

0 

v.  also  102,  354,  419, 
473 

C13H8N2O7 
Di-  (o-nitrophenyl) 
carbonate 
1722.  (159) 

B  =  C13H8N207 
Di-(o,  p'-Nitro- 
phenyl)  carbonate 


°C 


%  A 


112.6 

100 

110.0 

94.0 

100.0 

73.6 

A  +  B 

94. 6E 

64.7 

B 

100.0 

57.8 

110.0 

43.6 

120.0 

25.0 

130.1 

0.0 

v.  also  1884 

1723. 

(159) 

B  =  C13HsN207 
Di-  (p-nitrophenyl) 
carbonate 
A 


112.6 

100 

110.0 

94.0 

100.0 

73.6 

A  H 

bB 

95. 4E 

65.8 

B 

100.0 

61.1 

110.0 

50.7 

120.0 

37.0 

130.0 

21.0 

140.0 

3.9 

142.2 

0.0 

v.  also  1884 


C13H8N2O7 
Di-(o-,  p'-Nitro- 
phenyl)  carbonate 


1724.  (159) 

B  -  CiaHgNiO? 
Di-  (p-nitrophenyl) 


carbonate 

°C 

Wt.  %  A 

°C 

%  A 

Mixed 

crystals 

A 

110.2 

100 

130.1 

100 

100.0 

90 

120.0 

75.0 

88.0 

80 

110.0 

56.4 

72.0 

70 

A  H 

b  B 

53  U 

ca.  55 

107. 5E 

52.5 

72.0 

25 

B 

76.0 

20 

110.0 

49.2 

83.0 

10 

120.0 

36.5 

90.5 

0 

130.0 

21.0 

v.  also  1077,  1105, 

140  0 

3.9 

1133,  1159,  1523, 

142.2 

0.0 

1585,  1597,  1675 

v.  also  1722,  1884 

r. 

FT,„ 

C13H8N2O7 
Di-  (p-nitrophenyl) 
carbonate 
v.  1723,  1724,  1884 


c13h8o 

Fluorenone 
v.  576 


CX3H8O2 
Xanthone 
v.  577 


c13h9n 

Acridine 
1726.  (370) 

B  =  C14H10 
Anthracene 


Wt. 


°C 

%  A 

Mix. 

tL 

ts 

110.2 

110.2 

100 

109. 5f 

109. 5f 

92.3 

138.0 

109.5 

80 

156.0 

131.0 

70 

170.0 

149.0 

60 

181.0 

164.0 

50 

191.0 

177.0 

40 

199.0 

188.0 

30 

206.0 

199.0 

20 

209.0 

203.0 

10 

216.5 

216.5 

0 

1727.  (370) 

B 

=  c14h 

10 

Phenanthrene 

Mix. 

110.2 

110.2 

100 

103.0 

90 

94.0 

80 

85.0 

70 

76.0 

60 

66. 5f 

66.5 

50 

71.0 

66.5 

40 

79.5 

74.5 

30 

86.5 

83.5 

20 

93.0 

91.5 

10 

98 

.8 

0 

1728.  (370) 

B  =  C14H„N 
Methylacridine 


13-tllO 

Fluorene 

v.  14,  103,  286,  355, 
383,  519,  530,  578, 
624,  647,  724,  751, 
767,  791,  801,  812, 
830,  866,  1014,  1208, 
1324,  1358,  1367, 

1374,  1381,  1449, 

1516,  1530,  1566, 

_ R3S0 _ 

~C13H10C1NO 

o-Chlorobenzanilide 

1729.  (215) 

B  =  C13H10CINO 
p-Chlorobenzanilide 
°C  |  Mol  %  A 
A 

106.0  |  100 

A  +  B 

91. 5E  j  90 

B 

190.0  |  0 

C13H10O 

Benzophenone 

1730.  (217) 

B  =  C14IL4N2O3 

p-Azoxyanisole 
Mol 
%  A 


Liquid 

Solid 

crystals 

phase 

A 

47.7 

A  +  B 

100 

42. 2E 

93 

B 

u 

47.0 

90 

62.5 

80 

83.0 

60 

95.5 

40 

106.3 

20 

110.4 

10 

115 . 5Trp. 

7 

122.0 

112.7 

4 

135.0 

114.0 

0 

v.  also  104,  165,  625, 
792,  894,  919,  946, 
1078,  1106,  1134, 
1160,  1181,  1483, 


1586,  1598,  1620, 

1626,  1637,  1704 

C13H10O2 
Phenyl  benzoate 
v.  166 

C13H10O3 

Salol 

1731.  v.  p.  181 
B  =  C17H1203 
Betol 

v.  also  215,  230,  236, 
400,  1470,  1489, 

1599,  1638,  1642, 

1656,  1663,  1666, 

1667,  1877 

C13HUN 

Benzalaniline 
1732.  (463) 

B  =  ClsHuNO 
Benzanilide 
°C  |  Mol  %  A 
Mixed  crystals 


49.8 
48. 0E 

160.8 


100 

97 

0 


Mixtures  containing 
from  100  to  40  Mol 
%  A  freeze  com¬ 
pletely  at  48.0° 
1733.  (375) 

B  =  C13H13N 
Benzylaniline 
°C  |  Wt.  %  A 
Mixed  crystals 


49.5 
10. 0E 
36.0 


100 

36. 

0 


Mixtures  containing 
from  53  to  29  Wt.  % 
A  freeze  completely 
at  10.0° 

1734.  (373) 

B  =  Ci4H10 
Tolane 

Mixed  crystals 


49.5 
36. 0E 

62.5 


100 

72 

0 


Mixtures  containing 
from  89  to  45  Wt.  % 
A  freeze  completely 
at  36.0° 

1735.  (373) 

B  =  C14H12 
Stilbene 
Mixed  crystals 

49.5 
45. 0E 

123.5 

Mixtures _ 

from  95  to  64.5  Wt. 
%  A  freeze  com¬ 
pletely  at  45° 


1736.  (463) 

B  =  C14H1202 
Benzoin 

°C  |  Mol  %  A 
Mixed  crystals 


v.  also  1732 


49.8 
47. 0E 
133.0 


100 

94.7 

0 


Mixtures  containing 
from  100  to  35  Mol 
%  A  freeze  com¬ 
pletely  at  47.0° 


1737.  (363) 

B  =  ChHuNO 
Anisylideneaniline 
°C  |  Wt.  %  A 
A 

49.0  |  100 

A  -f-  A2B 
27. 5E  |  70 

A2B 

33. 6  |  41 

A2B  -(-  B 
25. 5E  |  40 

B 

57.0  I  0 


1738.  (373) 

B  =  Ci4H]4 
Dibenzyl 
Mixed  crystals 


49.5 
30. 2E 

52.5 


100 

72 

0 


Mixtures  containing 
from  80  to  37  Wt.  % 
A  freeze  completely 
at  30.2° 

v.  also  1688,  1710 


C13HuNO 

Benzanilide 
1739.  (463) 

B  =  C14H,o02 
Benzil 

°C  |  Mol  %  A 
Mixed  crystals 


160.8 
87. 4E 

93.6 


100 

14.5 

0 


Mixtures  containing 
from  65  to  5  Mol  % 
A  freeze  completely 
at  87.4° 


1740.  (463) 

B  =  C14H12O2 
Benzoin 
Mixed  crystals 


100 

160.8 

100 

36.0 

92 

116. 6E 

36 

27. 0E 

0 

133.0 

0 

62.5 

Mixtures  containing 
from  60  to  20  Mol 
%  A  freeze  com¬ 
pletely  at  116.6° 


c13h12 

Diphenylmethane 
v.  626,  648,  920,  947, 
1079,  1107,  1135, 

1161,  1182,  1264, 

1286,  1567,  1587, 

1600,  1621,  1627 


C13H12N  2S 
Thiocarbani  lide 
v.  1657 


C13H12O 
Benzylphenol 
1741.  (373) 

B  =  Ci3H13N 
Benzylaniline 
°C  |  Wt.  %  A 
Mixed  crystals 


38.5 
17. 0E 
36.0 


100 

44.5 

0 


Mixtures  containing 
from  60  to  32  Wt.  % 
A  freeze  completely 
at  17.0° 


1742.  (373) 

B  =  C 1 4H 1 4 
Dibenzyl 
Mixed  crystals 


38.5 
23. 8E 

52.5 


100 

70 

0 


Mixtures  containing 
from  72.5  to  33  Wt. 
%  A  freeze  com¬ 
pletely  at  23.8° 


C13H12O 
3enzhydrol 
v.  626.1,  792.1,  894.1, 

920.1,  947.1,  1015, 
1080,  1107.1,  1135.1, 

1161.1,  1182.1, 

1239.1,  1264.1, 

1525,  1587.1,  1600.1, 

1621.1,  1627.1 


c13h13n 

Benzylaniline 
1743.  (373) 

B  =  CmHh 
Tolane 

°C  |  Wt.  %  2 
Mixed  crystals 
100 
62 
0 

Mixtures  containii 
from  91  to  25  Wt. 
A  freeze  complete 
at  27.0° 
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1744.  (373) 

B  =  C14H12 
Stilbene 

°C  |  Wt.  %  A 
Mixed  crystals 


36.0 
32. 0E 
123.5 


100 

95 

0 


Mixtures  containing 
from  97.5  to  39  Wt. 
%  A  freeze  com¬ 
pletely  at  32.0° 

1745.  (463) 

B  =  C14H1202 
Benzoin 

°C  |  Mol  %  A 
Mixed  crystals 


34.2 
32. 4E 
132.7 


100 

97.8 

0 


Mixtures  containing 
from  100  to  30  Mol 
%  A  freeze  com¬ 
pletely  at  32.4° 

1746.  (373) 

B  =  C 1 4H  i  4 
Dibenzyl 
°C  |  Wt.  %  A 
Mixed  crystals 


36.0 
19. 0E 
52.5 


100 
67.5 
0 


Mixtures  containing 
from  76.5  to  47.5 
Wt.  %  A  freeze  com¬ 
pletely  at  19.0° 

v.  also  1689,  1711, 
1733,  1741 

c13h13n 

Diphenyl- 
methylamine 
v.  839,  1081 

C13Hi303 

Phenyl  salicylate 


C14H8O2 
Anthraquinone 
v.  53,  105,  185,  287, 
356,  384,  504,  520, 
867,  1016,  1209, 

1450 


C14H10 
Anthracene 
1748.  (122,  370,  475) 
B  =  C14H10 
Phenanthrene 
Wt. 

°C  %  A 
Mix. 

<l  |  fe  | 

216.5 


212.5 
209.3 
202.0 
194.0 
185.0 
175.0 
163.0 

148.5 
131.0 
110.0 
103.0 

98.8 


209.0 

200.0 

182.0 

165.0 

150.0 

135.0 

125.0 

115.0 

107.0 

102.0 

100.5 

98.8 


100 

95 

90 

80 

70 

60 

50 

40 

30 

20 

10 

5 

0 


v.  also  1882 


1749.  (370) 

B  =  Ci4HnN 
Methylacridine 


°C 


216.5 

100 

212.0 

90 

207.0 

80 

201.0 

70 

194.0 

60 

186.0 

50 

173.0 

40 

155.0 

30 

130.0 

20 

84. 0E 

ca.  8 

90.5 

0 

1750.  v.  p.  181 

B  = 

ClsHi2 

Chrysene 


v.  167 

v.  also  1883 

1751.  (370) 

Ci3Hi3U3P 

B  =  CisHis 

Methyldiphenoxy- 
phosphine  oxide 
1747.  (371) 

Retene 

°C 

Wt. 

%  A 

B  =  C18H1604P 

tL 

ts 

100 

216.5 

Triphenyl 

212.0 

211.0 

90 

phosphate 

207.0 

205.0 

80 

°C  |  Wt.  %  A 

200.0 

196.0 

70 

A 

192.0 

182.0 

60 

36.0  |  100 

182.0 

147.0 

50 

170.0 

88.5 

40 

A  +  B 

153.0 

88.5 

30 

22. 5E  I  59 

130.0 

88.5 

20 

B 

88. 5E 

8.5 

03.0 

88.5 

5 

49.0  I  0 

98.0 

98.0 

0 

Wt.  %  A 


v.  also  15,  30,  106, 
186,  288,  357,  385, 
469,  521,  531,  579, 
627,  649,  725,  752, 
768,  793,  802,  813, 
831,  868,  895,  921, 
948,  1017,  1136, 

1210,  1325,  1359, 

1368,  1375,  1382, 

1451,  1484,  1568, 

1601,  1622,  1628, 
1658,  1676,  1705, 

1726,  1860,  1882, 

1883 


C14H10 
Phenanthrene 
1752.  (370) 
B  =  C  lgH  12 
Chrysene 


’C 

Wt. 

%  A 

th 

1  ta 

98.8 

100 

98.0 

95.5 

95 

95 

,5f 

87 

114.0 

95.5 

80 

142.0 

121.0 

70 

166.0 

151.0 

60 

185.0 

175.0 

50 

202.0 

195.0 

40 

217.0 

211.0 

30 

230.5 

227.0 

20 

242 . 0 

240.0 

10 

252.5 

0 

1753.  (370) 


B 

=  c18h 

Retene 

18 

Wt. 

°C 

Mix. 

%  a 

th 

ta 

98.8 

98.8 

100 

92.0 

90.0 

90 

83.5 

81.0 

80 

73.0 

69.0 

70 

61.0 

58.0 

60 

56. 5f 

46 

59.0 

57.0 

40 

65.5 

57.0 

30 

79.0 

68.0 

20 

90.0 

84.0 

10 

98.0 

0 

v.  also  16,  31,  54, 
107,  112,  187,  289, 
358,  386,  470,  505, 
522,  532,  580,  628, 
650,  726,  753,  769, 
794,  803,  814,  832, 
868.1,  1018,  1211, 
1326,  1360,  1369, 

1376,  1452,  1569, 

1652,  1677,  1727, 

1748,  1882 


c14h10 

Tolane 
1754.  (372) 

B  =  Ci4Hi2 
Stilbene 


1754.- 


°C 


-( Continued ) 
Wt. 
%  A 


Mix. 

th 

|  ts 

62 

.5 

100 

74.3 

65.0 

90 

83.2 

70.2 

80 

97.0 

81.4 

60 

108.6 

94.5 

40 

117.3 

107.7 

20 

123 

.5 

0 

1755.  (372) 

B 

=  c14h 

14 

Dibenzyl 

Mix. 

62 

.5 

100 

61.3 

56.5 

90 

59.7 

54.4 

80 

56.9 

52.7 

60 

55.0 

52.6 

40 

53.7 

52.5 

20 

52 

.5 

0 

v.  also  1690,  1713, 
1734,  1743 

C  14H 10O  2 
Benzil 
1756.  (463) 

B  =  Cl4Hl2 
Stilbene 

°C  |  Mol  %  A 
Mixed  crystals 


94.0 
87.3 
81.2 
76. 6E 
85.5 
93.0 
100.0 
106.0 
111.2 
116.0 
120.4 


100 

90 

80 

71. 

60 

50 

40 

30 

20 

10 

0 


Mixtures  containing 
from  88  to  40  Mol 
%  A  freeze  com¬ 
pletely  at  76.6° 
1757.  v.  p.  181 
B  —  Ci4H1202 
_ Benzoin _ 

1758.  (463) 

B  =  Cl4Hj4 
Dibenzyl 


°C 

Mol  %  B 

92.7 

0 

88.0 

10 

83.0 

20 

77.7 

30 

71.6 

40 

63.6 

50 

53.7 

60 

42.4 

70 

44.6 

80 

48.1 

90 

51.2 

100 

1759.  (463) 

B  =  C14H1402 
Hydrobenzoin 
°C  j  Mol  %  A 
Mixed  crystals 


93.5 
89.2 
85. 8E 
95.4 
103.0 

109.8 
115.2 
120.1 

124.8 

129.6 

133.7 


100 

90 

82 

70 

60 

50 

40 

30 

20 

10 

0 


Mixtures  containing 
from  95  to  33  Mol 
%  A  freeze  com¬ 
pletely  at  85.8° 


v.  also  168,  216, 

358.1,  1018.1,  1407, 
1681,  1691,  1739 


C14H10O3 
Benzoic  anhydride 
v.  310,  1438 


C14HnN 

Methylacridine 
v.  1728,  1749 


C14H12 
Stilbene 
1760.  (372) 
B  =  C14H14 
Dibenzyl 


O 

C 

Wt. 

%  A 

Mix. 

t-L 

ta 

123.5 

123.5 

100 

121.0 

114.5 

90 

117.0 

105.0 

80 

113.0 

96.0 

70 

108.0 

87.0 

60 

102.0 

80.0 

50 

95.0 

73.0 

40 

85.5 

66.0 

30 

75.0 

59.5 

20 

64.0 

54.5 

10 

52.5 

0 

1761.  (374) 

B  =  C14H14N2 
Azotoluene 
°C  |  Wt.  %  A 
Mix. 


124.0 

100 

100. Of 

56 

144.0 

0 

1762.  (374) 

B  =  C16H16O2 
p-Dimethoxy- 
•tilbene 


1762. — ( Continued ) 


°C 

Wt.  %  A 

Mix. 

124.0 

100 

116.5| 

94 

212.0 

0 

1763.  (374) 

B  =  C20H14N2 
Azonaphthalene 
Mixed  crystals 


123.5 
112. 5E 

186.6 


100 

70.5 

0 


Mixtures  containing 
from  85  to  64  Wt. 
%  A  freeze  com¬ 
pletely  at  112.5° 


v.  also 

629, 

651, 

1692, 

1709, 

1714, 

1735, 

1744, 

1754, 

1756 

c14h12n2 

Benzalazine 
1764.  (368) 

B  =  C14H16N2 
Dibenzylhydrazine 
Mix. 


92.0 

100 

38.0| 

16 

47.0 

0 

1765. 

(368) 

B  =  Ci6H13N 
Cinnamylidene- 
aniline 
Mix. 


92.0 

100 

84.  Of 

70 

107.5 

0 

1766. 

(368) 

B  = 

CieHio 

Diphenyl- 
diacetylene 
Mix. 


92.0 

100 

77.  Of 

23.5 

88.0 

0 

1767. 

(368) 

B  = 

2 1  eH  1 4 

Dip  henylb  utadiene 
Mix. 


92 

100 

148.4 

0 

1768.  (368) 

B  =  C22H16N2 
a-Naphtholazine 
Mixed  crystals 


92.0 
80. 0E 
152.0 


100 

68 

0 


Mixtures  containing 
from  79  to  44  WT. 
%  A  freeze  com¬ 
pletely  at  80.0° 
v.  also  1576 
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C14H12O2 
Benzoin 
1769.  (463) 

B  =  C14H14 
Dibenzyl 
°C  I  Mol  %  A 


Mixed  crystals 

133.0 

100 

127.5 

90 

124.0 

80 

121.0 

70 

117.0 

60 

114.0 

50 

110.0 

40 

104.0 

30 

91.5 

20 

72.0 

10 

50. 2E 

4 

51.2 

0 

Mixtures  containing 
from  60  to  0  Mol  % 
A  freeze  completely 
at  50.2° 


v.  also  1693,  1715, 
1736,  1740,  1745, 

1757 


C14H12O2 
Phenyl  anisyl  ketone 
v.  169 


C14H12O2 
Benzyl  benzoate 
v.  170 

c14h13no 

Acetyl- 

diphenylamine 
v.  1706 


c14h13no 

Anisylideneaniline 
v.  1737 

Ci4HiiN604 
m-Nitrobenzene- 
diazoethylamino-p- 
nitrobenzene 
1770.  (431) 

B  =  C]4H13N5Oi 
p-Nitrobenzene- 
diazoethylamino- 
m-nitrobenzene 


°C 

%  A 

Mix. 

178.5 

100 

170.5 

90 

163.3 

80 

158.0 

70 

155. 9f 

58 

156.7 

50 

160.3 

40 

166.6 

30 

174.0 

20 

182.3 

10 

193.0 

0 

:i4H14 

Dibenzyl 

v.  630 

652, 

1694, 

1716, 

1738, 

1742, 

1746, 

1755, 

1758, 

1760,  1769 

c 

14HJ4N 

2 

Azotoluene 
v.  1695,  1761 

Ci4 

Hi4N  2o2 

p-Azoanisole 

1771.  (45) 

B  = 

Ci4Hi4N203 

p-Azoxyanisole 

Mol 

O 

C 

%  A 

Liquid! 

Solid 

crystals! 

phase 

A 

164.6 

100 

160.2 

90 

155.9 

80 

151.2 

70 

145.7 

60 

139.2 

50 

124.4 

131.6 

40 

126.0 

Trp. 

33.5 

127.0  | 

122.8 

A  +  B 

30 

129.8  | 

113. 0E 

20 

B 

132.4  I 

115.4 

10 

134.8 

117.4 

0 

1772.  (45 

) 

B  = 

CisHieN202 

p-Azoanisole- 

phenetole 

Mol 

0 

i~ 1 

%  A 

Liquid 

I  Solid 

crystals 

1  phase 
Mix. 
164.6 

100 

159.0 

90 

154.0 

80 

148.8 

70 

143.6 

60 

139.0 

50 

124.0 

135.0 

40 

126.0 

133.0 

30 

132. 7t 

25 

128.1 

132.8 

20 

130.1 

133.5 

10 

132.2 

134.5 

0 

1773.  (45 

) 

B  = 

C16H18N2O0 

p-Azophenetole 

Mol 

0 

C 

%  A 

Liquid 

Solid 

crystals 

phase 

A 

164.6 

100 

158.3 

90 

151.9 

80 

145.6 

70 

128.5 

139.4 

A  +  B 

60 

133.0 

133. 0E 

50 

B 

137.1 

139.5 

40 

141.6 

145.0 

30 

146.1 

150.2 

20 

150.7 

155.1 

10 

155.0 

159.5 

0 

1773.1.  (45) 

B  =  C16H18N2O2 
p-Methyl- 
propylazophenol 
°C  |  Mol  %  A 
Liquid  crystals 


109 

9 

100 

109 

6 

90 

109 

1 

80 

109 

1 

70 

109 

2 

60 

c14Hi4n2o3 

p-Azoxyanisole 
1774.  (45) 

B  =  C15H16N202 
p-Azoanisole- 
phenetole 

Mol 

%  A 


Liquid 

crystals 

134.4 

132.6 

131.0 


130.0 

129.8 

129.7 

129.5 
129.7 
130.0 

130. 5 
132.2 


Solid 

phase 

A 

117.4 

112.4 
107.1 
A  +  B 
102. 5E 

B 

103.5 

109.7 

115.4 

120.4 

124.5 

128.4 

131.8 

134.5 


100 

90 

80 

71.5 

70 

60 

50 

40 

30 

20 

10 

0 


1775.  (390) 

B  =  C16H18N2O3 
p-Azoxyphenetole 


Liquid 
crystals 
th  I  is 


Solid 

phase 


Mol. 
%  A 


135.5 

118.5 

100 

137.8 

137.2 

114.4 

90 

140.5 

140.1 

109.5 

80 

143.2 

142.  S 

103.9 

70 

A  +  B 

97. 5E 

61.5 

B 

146.3 

145.8 

99.0 

60 

149.6 

149.2 

107.7 

50 

152.8 

152.4 

115.2 

40 

156.3 

155.9 

122.1 

30 

159.7 

159.3 

128.4 

20 

163.2 

162.8 

133.8 

10 

167.3 

138.4 

0 

v.  also  868.2,  1019, 
1162,  1632,  1730, 

1771 


c14h14o2 

Hydrobenzoin 
v.  1759 


Ci4H16N2 

Hydrazotoluene 
v.  1020 


Cl4Hi6N2 
Dibenzylhydrazine 
1776.  (368) 

B  =  C15H13N 
Cinnamylidene- 
aniline 


°C  |  Wt.  %  A 
Mixed  crystals 


35. 5E 
107.5 


95.5 

0 


Mixtures  containing 
from  98  to  59  Wt. 
%  A  freeze  com¬ 
pletely  at  35.5° 


1777.  (368) 

B  =  CieHi4 
Diphenylb  utadiene 


°C 

Wt.  %  A 

Mix. 

47.0 

100 

148.4 

0 

v.  also  1764 


Ci4H16N202 

Hydrazoanisole 


v.  1021 


Ci4H2802 

Myristic  acid 

1778. 

(252) 

B  =  C 

16Hs202 

Palmitic  acid 

°C 

Wt.  %  A 

A 

53.8 

100 

51.8 

90 

49.5 

80 

46.4 

70 

A  - 

t-  B 

43. 5E 

62 

B 

48.0 

50 

51.5 

40 

55.0 

30 

58.0 

20 

60  1 

10 

62.0 

0 

1779.  (152) 

B  =  C18H313O2 
Stearic  acid 
A 


53.8 

100 

50.7 

90 

47.8 

80 

A  - 

-  B 

45. 0E 

73 

I 

3 

50.7 

60 

55.0 

50 

59.1 

40 

62.5 

30 

65.0 

20 

1779. — ( Continued ) 


°C 

Wt.  %  A 

B 

67.2 

10 

69.2 

0 

v.  also  108 

,  359,  420, 

474, 

1719 

c15h13n 

Cinnamylidene- 
aniline 
1780.  (368) 

B  =  CieHio 
Diphenyl- 
diacetylene 
Mix. 


107.5 

100 

75. Of 

19 

88.0 

0 

1781. 

(368) 

B  = 

1  sH  1 4 

Diphenylbutadiene 

Mix. 


107.5 

100 

148.5 

0 

v.  also  1765,  1776 


C15Hi6N202 
p-Azoanisole- 
phenetole 
1782.  (45) 


B  —  C16H18N203 
p-  Azoxv  p  1 1  enetole 


°( 

Mol 
%  A 

Liquid 

Solid 

crystals 

phase 

132.2 

A 

134.5 

100 

135.4 

131.5 

90 

139.0 

128.4 

80 

142.5 

125.2 

70 

145.8 

122.2 

60 

149.4 

118.7 

50 

A+B 
118. 0E 

48 

152.8 

B 

121.6 

40 

156.3 

126.1 

30 

159.8 

130.3 

20 

163.5 

134.0 

10 

167.5 

136.9 

0 

1783.  (45) 

B  = 

C 13H22 

n2o2 

p-  Dipropyl- 

azophenol 

A 

132.2 

134.5 

100 

129.4 

130.0 

90 

126.5 

125.1 

80 

123.9 

119.9 

70 

121.7 

113.7 

60 

A  +  B 

113. 0E 

59 

B 

119.8 

119.8 

50 

126.5 

40 

132.3 

30 

137.4 

20 

141.9 

10 

146.1 

0 

v.  also  1772, 

1774 

CieHio 
Diphenyl- 
diacetylene 
1784.  (368) 

B  =  C 1  cH  1 4 
Diphenylbutadiene 


°C 

Wt.  %  A 

Mix. 

88.0 

100 

148.4 

0 

v.  also  1766,  1780 


c16h„n3o7 

Naphthalene 
picrate 
1785.  (334) 

B  =  CnH13N307 
Methylnaphthalene 
/3-picrate 


°C 

Wt.  %  A 

Mix. 

150.0 

100 

115.0 

0 

v.  also  1022 


Ci6Hi2N2 
Benzene- 
azonaphthalene 
v.  1696 


Cl6Hi4 

Diphenylbutadiene 
1786.  (368) 

B  =  C19HI6N 
Cinnamylidene-(3- 
naphthylamine 
°C  |  Wt.  %  A 
Mixed  crystals 


148.4 
78. 8E 
106.0 


100 

21.5 

0 


Mixtures  containing 
from  68  to  13  Wt.  % 
A  freeze  completely 


at  78.8° 


v.  also  1767,  1777, 
1781,  1784 


CieH^O  2 
p-  Dirnethoxy- 
stilbene 
v.  1697,  1762 
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C16H18N2O2 
p-Azophenetole 
1787.  (45,  390) 

B  =  C  j  eU  isN  2O  3 
p-Azoxyphenetole 
Mol 

°C  %A 

Liquid  Solid 

mixed  mixed 

crystals  crystals 
h  ts  tii  ta 
A 


162.4 

162.4 

100 

161.0 

160.2 

95 

159.8 

158.2 

90 

158.7 

156.0 

85 

157.7 

154.0 

80 

A4 

B' 

157 

4E 

157 

4E 

77 

B 

' 

157.6 

157.4 

157.4 

152.0 

75 

157.9 

157.4 

157.4 

150.0 

70 

159.0 

158.0 

154.6 

147.0 

60 

162.0 

161.0 

149.2 

142.5 

40 

164.7 

164.0 

143.8 

139.7 

20 

167.3 

167.3 

138.4 

138.4 

0 

B'  =  Liquid  crystals 


1788.  (45) 

B  =  C18H22N0O2 
p-  Dipropyl- 
azophenol 


°( 

"1 

Mol 
%  A 

Liquid 

Solid 

crystals 

phase 

156.1 

A 

160.2 

100 

151.4 

156.0 

95 

147.0 

151.1 

90 

142.5 

146.5 

85 

138.1 

142.5 

80 

134.0 

139.5 

75 

129.5 

138.5 

70 

139.6 

60 

A  +  B 
138. 4E 

41.1 

B 

143.5 

20 

146.1 

0 

v.  also  290,  1773 


C16H18N2O2 
p-Methyl- 
propylazophenol 
1790.  (45) 

B  —  C17H20N2O2 
p-Ethyl- 


propylazophenol 


°C 

Mol 
%  A 

Liquid 

Solid 

crystals 

phase 

109.9 

Mix. 

113.1 

100 

113.1 

111  Of 

90 

116.1 

111.8 

80 

119.2 

114.2 

70 

122.2 

118.4 

60 

125.3 

123.6 

50 

128.2 

128.5 

40 

131.0 

132.8 

30 

134.0 

136.9 

20 

136.8 

140.7 

10 

139.6 

144.2 

0 

FREEZING  POINT— SOLUBILITY:  A  =  C14H12  TO  C18H16 


1791.  (45) 

B  =  C18H22N202 
p-  Dipropyl- 


azophenol 


°C 

Mol  %  A 

Liquid  crystals 

109.9 

100 

108.9 

90 

108.9 

80 

108.9 

70 

v.  also  1773.1 


CigHisN  0O3 
p-Azoxyphenetolo 
1792.  (390) 

B  =  C30H50O2 
Cholesteryl 
propionate 


Mol 

0 

J 

%  A 

Liquid 

Sol 

.d 

crystals 

phase 

t  L 

ts 

t\j 

ts 

167.3 

167.3 

138.4 

138.4 

100 

157.2 

156.6 

135.0 

90 

148.4 

147.4 

130.2 

83.4 

80 

134.2 

133.0 

122.2 

82.6 

60 

129.2 

128.0 

117.0 

82.7 

50 

121.1 

120.c 

102.3 

82.8 

30 

118.2 

117.4 

87.2 

82.6 

20 

82.6E 

17 

115.2 

114.4 

88.4 

82.8 

10 

112.4 

96 

2 

0 

1793.  (390) 

B  =  C  31H  52  O  2 
Cholesteryl 
isobutyrate 


167.3 

167.3 

138.4 

138.4 

100 

161.0 

159.2 

136.4 

136.4 

95 

145.2 

142.6 

130.4 

106.4 

80 

115  2 

114.2 

122.2 

106.4 

60 

115.2 

114.2 

112.2 

106.4 

40 

A  +  B 

A'  +  B 

108 

■OE 

32 

110 

.0E 

30 

1 

B 

1 

118.0 

20 

124.8 

10 

128.8 

0 

A 

=  Liquid  crystals 

1794.  (390) 
B  =  C34H50O2 
Cholesteryl 
benzoate 


167.3 

138.4 

100 

162.0 

161.0 

134.5  112.0 

90 

157.1 

156.0 

130.0  111.5 

80 

156.0t  156.0t 

73 

157.3 

157.3 

121.8  112.5 

60 

112.5E 

46 

161.8 

161.2 

120.0  112.0 

40 

169.0 

167.5 

136.5  111.5 

20 

178.8 

149.5 

0 

v.  also  1633,  1775, 
1782,  1787 


C16H32O2 
Palmitic  acid 
1795.  (69) 

B  =  C18H34O2 
Oleic  acid 


1795. — ( Continued ) 
°C  |  Wt.  %  A 
Mix. 


62.0 

100.0 

60.0 

91.8 

58.0 

85.3 

56.0 

74.5 

54.0 

65.8 

52.0 

57.8 

50.0 

51.0 

47.5 

43.5 

45.0 

36.9 

40.0 

27.4 

35.0 

20.0 

30.0 

14.5 

25.0 

10.2 

20.0 

6.8 

15.0 

3.7 

9.0 

0.0 

v.  also  1885 

1796.  (69, 

95.5,  152 

469) 

B  =  C 

I8H36O2 

Stearic  acid 


A 


62 

0 

100 

60 

0 

92 

0 

58 

0 

83 

1 

56 

0 

74 

5 

A  +  AB 

54 

9E 

70 

0 

AB 

56 

0 

59 

5 

AB 

+  B 

56 

5U 

48 

0 

B 

58 

0 

43 

0 

60 

0 

36 

0 

62 

0 

29 

0 

64 

0 

21 

9 

66 

0 

13 

7 

69 

2 

0 

0 

also  1885,  1886 

1887 


1797.  (332) 

B  =  C20R  40  O  2 
Arachidic  acid 


1798.  (333) 

B  =  C  24B  4s02 
Lignoceric  acid 


°C 


Wt. 

%  A 


Mix. 


th 

ts 

62 

5 

62 

5 

100 

59 

0 

58 

0 

90 

56 

5t 

56 

5t 

78 

57 

5 

57 

0 

70 

59 

5 

58 

5 

60 

63 

0 

61 

5 

50 

66 

0 

64 

5 

40 

68 

0 

67 

0 

30 

71 

0 

70 

0 

20 

74. 

5 

73. 

5 

10 

79. 

5 

79. 

5 

0 

1799.  v.  p.  181 
B  =  C27H460 

Cholesterol 

1800.  v.  p.  181 

B  =  CeiHggOg 
Tripalmitin 
v.  also  1886,  1888 


1801. 

(246.7) 

B  =  C 

57H110O6 

Tristearin 

°C 

Wt.  % 

A 

61.0 

100 

60.0 

90 

58.8 

80 

57.7 

70 

56.6 

60 

A  +  AB 

55. 5E 

50 

AB 

59.0 

40 

62.0 

30 

63.5 

22.3 

AB  T  AB4 

63. 0E  |  16 

AB4 

67.7  I  10 

68.  4  1  6.  7 

AB4  t  b 
56E  ca.  |  0.5 

B 

56.0  |  0 


v.  also  109,  360 

,  421, 

475, 

1720, 

1778, 

1885, 

1886, 

1887, 

1888 

C16H34O 
n-Cetyl  alcohol 
1802.  (340) 

B  =  C27H«0 
Cholesterol 
°C  |  Mol  %  A 
A 

50.0  |  100 

A  +  AB 
45. 0E  |  89 

AB  +  B 
52. 0U  |  69 

B 

148.0  |  0 

The  compound  AB 
crystallizes  in  liquid 
crystals.  The  eut. 
A  +  B  is  therefore 
between  solid  crys¬ 
tals  A  and  liquid 
crystals  AB 

v.  also  217,  231,  361, 
L707 

c16h37no2 

Ammonium 
palmitate 
v.  362 


C17H12O3 
Betol 
v.  1731 


C17H12O3 
Naphthyl  salicylate 
v.  1664 


c17h13n 

Benzylidene-a- 
naphthylamine 
1803.  (374) 

B  =  C1VHI3N 


Benzylidene-/?- 
naphthylamine 
°C  I  Mol  %  A 
Mixed  crystals 


73.0 
47. 5E 
103.0 


100 

61 

0 


Mixtures  containing 
from  67  to  41  Mol 
%  A  freeze  com¬ 
pletely  at  47.5° 


C17H13N3O7 

Methylnaphthalene 
a-picrate 
1804.  (334) 

B  =  C17IL3N3O7 
Methylnaphthalene 
/3-picrate 


°C 

%  A 

Mix. 

141.0 

100 

115.0 

0 

C17H13N3O7 
Methylnaphthalene 
18-picrate 
v.  1785,  1804 


c17h14 

«- Benzyl- 
naphthalene 
v.  631,  653 

Cl7Hi40 
Cinnamylidene- 
acetophenone 
v.  1327,  1682,  1698, 
1708,  1717 


C17H14O 
Dibenzylacetone 
v.  171,  218 


C17H16O3 
Eugenol  benzoate 
1805.  (348) 

B  =  C17H16O3 
Isoeugenol  benzoate 
°C  I  Mol  %  A 
A 

69.5  |  100 

A  +  B 

56. 5E  |  74.5 

B 

104.0  I  0 


c17h17no 

d-Benzoyltetra- 
hydroquinaldine 
1806.  (i) 

B  =  C17H17NO 
Z-Benzoyltetra- 
hydroquinaldine 
°C  I  Mol  %  A 
A 


119.4 

100 

119.2 

95 

119.0 

90 

118.5 

80 

118.0 

70 

A  +  AB 

117. 8E 

65 

AB 

118.2 

60 

119.  2 

50 

118.2 

40 

AB  +  B 

117. 8E 

36 

B 

118.0 

30 

118.5 

20 

119.0 

10 

119.2 

5 

119.4 

0 

Ci7H2oN20 
Tetramethyldiami- 
nobenzophenone 
v.  1526 


C17H20N2O2 
p-Ethylpropyl- 
azophenol 
v.  1790 


C17H22N20 
Tetramethyl- 
diaminobenzhydrol 
v.  1023 


C18H12 

Chrysene 

v.  1678,  1750,  1752, 
1883 


C18H15A.S 
Triphenylarsine 
1807.  (367) 

B  =  Ci8Hi5Bi 
Triphenyl- 
bismuthine 


°C  I  Wt.  %  A 
Mixed  crystals 


59.0 
40. 0E 
76.0 


100 

72.5 

0 


Mixtures  containing 
from  80  to  48  Wt.  % 
A  freeze  completely 
at  40.0° 
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C  iSHi5As. — 

(' Continued ) 

1808.  (367) 

B  =  C18HI6N 
T  riphenylamine 
°C  |  Wt.  %  A 
Mixed  crystals 


59.0 
45. 5E 

127.5 


100 

76 

0 


Mixtures  containing 
from  85  to  56  Wt.  % 
A  freeze  completely 
at  45.5° 

1809.  (367) 

B  =  C18H15P 
Triphenyl- 
phosphine 


Mixed  crystals 

59.0 

100 

64. 2U 

61.5 

79.1 

0 

1810.  (367) 

B  =  C18H15Sb 
Triphenylstibine 


Mix. 

59.0 

100 

37. 5f 

30 

58.0 

0 

Ci8H15AsO 

Triphenylarsine 

oxide 

1811.  (371) 

B  =  C18H16AsS 
Triphenylarsine 
sulfide 
Mix. 


192.0 

100 

116. Of 

53 

163.0 

0 

1812.  (371) 

B  =  C1SHU0P 
Triphenylphosphine 
oxide 


Mix. 

192.0 

100 

153.5 

0 

1813. 

(3  7 1 ) 

B  =  C18H16SbS 
Triphenylstibine 
sulfide 


119.0 


0 


Mixtures  containing 
from  55  to  0  Wt.  % 
A  freeze  completely 
at  43.0° 

CisHisAsS 
T  riphenylarsine 
sulfide 


1814.  (371) 

1819. — ( Continued ) 

1824. — ( Continued ) 

B  =  C18H16OP 

°c 

Wt.  %  A 

°C 

Wt.  %  A 

Triphenyl- 

Mix. 

Mix. 

phosphine  oxide 

153.5 

100 

158.0 

100 

°C  |  Wt.  %  A 

47. 5f 

6 

82.  Of 

ca.  6 

Mixed  crystals 

49.0 

0 

119.0  d. 

0 

163.0 
115. 0E 

153.5 


100 

47 

0 


Mixtures  containing 
68  to  26  Wt.  %  A 
freeze  completely  at 
115.0° 

1815.  (371) 

B  =  C18H15PS 
Triphenyl¬ 
phosphine  sulfide 


Mix. 

163.0 

100 

155.0| 

26 

158.0 

0 

1S16. 

(37!) 

B  =  C18H15SbS 
Triphenylstibine 
sulfide 
Mix. 


163.0 

100 

97. Of 

5 

119.0 

0 

v.  also  1811 


C18H15Bi 

Triphenyl- 
bismuthine 

1817.  (367) 

B  =  CisH]5P 
Triphenyl¬ 
phosphine 
Mixed  crystals 


76.0 
42. 0E 
79.1 


100 

54 

0 


Mixtures  containing 
from  66  to  44  Wt.  % 
A  freeze  completely 
at  42° 
v.  also  1807 


Ci8H16N 

Triphenylamine 

1818.  (367) 

B  =  C18Hi;,P 
Triphenylphosphine 
Mix. 


Mixed  crystals 

127.5 

100 

192.0 

100 

63. 5t 

25 

43. 0E 

8 

79.1 

0 

v.  also  1808 

~  C18Hir,OP 

Triphenylphosphine 

oxide 

1819.  (371) 

B  =*  C18H15O4P 
Triphenyl 
phosphate 


1820.  (371) 

B  =  C18H15PS 
T  riphenylphosphine 
sulfide 
Mix. 


153.5 

100 

122. Of 

38.5 

158.0 

0 

1821. 

(371) 

B  =  CisHuSbS 
Triphenylstibine 
sulfide 

Mixed  crystals 


153.5 

42E 

119.0 


100 

10 

0 


Mixtures  containing 
from  78  to  0  Wt.  % 
A  freeze  completely 
at  42° 

v.  also  1812,  1814 

C1SH15O3PS 

Triphenyl 
thiophosphate 
1822.  (371) 

B  =  C18H1504P 
Triphenyl  phosphate 
Mix. 


63.0 

100 

42.  Of 

32 

49.0 

0 

1823. 

(371) 

B  =  C 

18HI6PS 

Triphenylphosphine 

sulfide 

Mixed  crystals 


63.0 
56. 0E 
158.0 


100 

87 

0 


Mixtures  containing 
from  50  to  5  Wt.  % 
A  freeze  completely 
at  56.0° 

c18h15o4p 

Triphenyl 

phosphate 

v.  1747,  1819,  1822 


c18h15p 

Triphenylphosphine 
v.  1809,  1817,’  1818 


c18h16ps 

Triphenylphosphine 
sulfide 

1824.  (371) 

B  =  C18H15SbS 
Triphenylstibine 
sulfide 


v.  also  1272,  1815, 
1820,  1823 

C18H15SbS 

T  riphenylst ibine 
sulfide 

v.  1813,  1816,  1821, 
_ 1824 _ 

CTsHisSb 

Triphenylstibine 
_ ^M810 _ 

6  l8H  18 
Retene 

v.  533,  581,  632,  654, 
804,  1328,  1679, 

1751,  1753 

C 18H  1  8N  2O  4 
Ethyl 

p-azobenzoate 

1825.  (217) 

B  =  C18H18No05 
Ethyl 

p-azoxybenzoate 
Mol 
°C 


Liquid 

crystals 


Solid 


%  A 


Mix. 


143.1 

100 

139.0 

90 

133.0 

80 

122.0 

60 

115.5 

40 

114.6 

Trp. 

25 

116.2 

114.5 

20 

119.4 

114.3 

10 

117  8 

121.0 

114.2 

5 

122.4 

122.4 

114.2 

0 

Cj8H22N  2O2 
p- Dipropyl- 
azophenol 

v.  1783,  1788,  1791 

C18H34O2 
Oleic  acid 

1826.  (69,  H7,  329) 
B  =  C18H  36  0  2 
Stearic  acid 
°C  |  Wt.  %  A 
A 

100.0 


9.0 

20.0 

25.0 

30.0 

35.0 

40.0 

45.0 

47.5 

50.0 

52.0 

54.0 

56.0 


95.2 

92.2 
90.0 

85.9 

81.9 

74.5 

70.5 
66.1 

62.5 

51.8 

52.8 


1826.- — ( Continued ) 
°C  |  Wt.  %  A 
A 


1832. — ( Continued ) 
°C  |  Wt.  %  A 
A 


OO 

0 

46 

8 

60 

0 

40 

0 

62 

0 

32 

1 

64 

0 

23 

2 

66 

0 

14 

0 

69 

0 

0 

0 

v.  also  1885 


1827.  v.  p.  181 
B  =  C27H460 
Cholesterol 
v.  also  1795,  1885 

C  i8H,360  2 

Stearic  acid 

1828.  (332) 

B  =  C20H.10O2 
Arachidic  acid 


°C 

Wt. 
%  A 

th 

ts 

69.0 

Mix. 

69.0 

100 

67.0 

66.0 

90 

65.0 

63.5 

80 

63.0 

61.5 

70 

60. 5f 

60. 5f 

63 

61.5 

60.5 

50 

63.5 

62.5 

40 

66.0 

65.0 

30 

69.0 

68.0 

20 

72.0 

71.5 

10 

75.0 

75.0 

0 

1829.  (333) 

B  —  C24H480 , 
Lignoceric  acid 
Mix. 


69 

0 

69 

0 

100 

67 

0 

90 

65 

0 

80 

63 

5t 

63 

St 

73 

66 

0 

65 

0 

60 

67 

5 

66 

0 

50 

68 

5 

67 

0 

40 

70 

0 

69 

0 

30 

72 

0 

71 

0 

20 

75 

0 

74 

5 

10 

79 

5 

79 

5 

0 

1830.  v.  p.  181 
B  =  C27H460 
Cholesterol 


1831.  v.  p.  181 
B  =  C  5  iHcjsO  6 

Tripalmitin 
v.  also  1886,  1889 

1832.  (246.7) 

B  =  C57HU0O6 

Tristearin 
°C  I  Wt.  %  A 


64.5 

70 

62.7 

60 

61.1 

50 

59.5 

40 

57.8 

30 

56.0 

20 

A  +  B 

54. 0E 

10 

B 

56.0 

0 

v.  also  363,  1570, 

1721,  1779,  1796, 

1826,  1885,  1886, 

1887,  1889 

Ci8H37N02 
Ammonium  oleate 
v.  364 


C 1 8U  39N  O  2 

Ammonium  stearate 
v.  364.1 

c19h13n 

5-Phenylacridine 
v.  633 

c19h15n 

Cinnamylidene-/!- 
naphthylamine 
v.  1786 

Triphenylmethane 

1833.  v.  p.  181 
B  =  C19H160 
Triphenyl  carbinol 

1834.  (2  9  4) 

B  =  C19H17N3 
Triphenylguanidine 
A 

90.0  |  100 

A  +  B„ 

81. 0E  |  80 

A  -f-  Bm 
78. 8E  |  77.5 

Bm 

138.0  |  0 

B 

142.4  [  0 

v.  also  32,  430,  431, 
437,  523,  634,  655, 
815,  896,  922,  949, 
1024,  1082,  1108, 

1137,  1163,  1183, 

1212,  1240,  1252, 

1265,  1485,  1571, 

1588,  1602,  1623, 

_ 1629 _ 

CisHieO 


67.5 

67.0 

66.0 


100 

90 

80 


Triphenyl  carbinol 
v.  582,  635,  727,  754, 
770,  816,  898,  923, 
950,  1083,  1109, 
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1138, 

1164, 

1184, 

1253, 

1266, 

1329, 

1361, 

1486, 

1572, 

1589, 

1603, 

1624, 

1630, 

1833, 

1860 

C19H17N3 
T  ripheny  lguanidine 
v.  311,  1495,  1834 

C20H14N2 
Azonaphthalene 
v.  1699,  1763 

C20H04N  2O2 
Quinine,  v.  1026 

C20H40O2 
Arachidic  acid 
1835.  (333) 

B  =  C24H48O2 
Lignoceric  acid 
°C  |  Wt.  %  A 
Mix. 


75.0 

100 

67.  Of 

65 

80.0 

0 

v.  also  1797,  1828 

c21h2In 

Tribenzylamine 
v.  1421 

C22H16N  o 
a-Naphtholazine 
v.  1768 

C22H42O2 
Brassidic  acid 
1836.  (327) 

B  =  C22H42O2 
Erucic  acid 
°C  |  %  A 

A 

58.3  |  100 

A  +  B 

31. 7E  |  17.0 

B 

33.3  I  0 


58.3 

52U 

51.5 


100 

45 

0 


1838.  (327) 

B  =  C22H44O2 
Behenic  acid 
Mixed  crystals 


C22H42O2 
Erucic  acid 


1839.  (327) 

B  =  C22H42O2 
Isoerucic  acid 
°C  |  Wt.  %  A 

A 

33.3  |  100 

A  +  B 

29.7  |  78 

B 

51.2  [  0 

1840.  (32  7) 

B  =  C22H4402 

Behenic  acid 
A 

33.34  |  100 

A  +  B 

33. IE  |  96 

B 

79.25  |  0 

v.  also  1836 

C22H42O2 
Isoerucic  acid 

1841.  (327) 

B  =  C22H44O2 

Behenic  acid 
°C  I  %  A 


Mix. 

51.5 

100 

79.2 

0 

v.  also  1837,  1839 

C22H44O2 
Behenic  acid 
1842.  (333) 

B  =  C22H4402 
Isobehenic  acid 
Mix. 


84.0 

100 

75.0 

0 

v.  also  1838,  1840, 
1841 

C23H46O2 
Methyl  behenate 
1843.  (333) 

B  =  C  23H46O  2 
Methyl  isobehenate 
Mix. 


1837.  (327) 

55.0 

100 

B  =  C22H42O2 

52. 5f 

8 

Isoerucic  acid 

54.0 

0 

C24H47Br02 

a-Bromotetra- 
cosanic  acid 
1844.  (333) 

B  =  C24H47Br02 
a-Bromolignoceric 
acid 
Mix. 


58.3 

100 

73.5 

100 

57. 2E 

91 

67.  Of 

10 

79.2 

0 

68.5 

0 

C24H48O2 
Tetracosanic  acid 


1845. 

(333) 

B  =  C 

24H4SCL 

Lignoceric  acid 

°C 

Mol  %  A 

Mix. 

85.5-86 

100 

78. 5f 

10 

79.5-80 

0 

C24H48O2 
Lignoceric  acid 
v.  1798,  1829,  1835, 
1845 

C25H50O2 
Methyl 
tetracosanate 
1846.  (333) 

B  =  C  2£,H  50O  2 
Methyl  lignocerate 


Mix 

59.5-60.0 

100 

56. Of 

15 

57.0-57.5 

0 

C27H46O 
Cholesterol 
v.  1799,  1802,  1827, 
1830 

C29H48O2 
Cholesteryl  acetate 
1847.  (199) 

B  =  C  2c)H480  2 
a-Phytosteryl 
acetate 
Mix. 


a-Phytosteryl 
acetate 
v.  1847 

C29H48O2 
/3-Phytosteryl 
acetate 
v.  1848 

C30H50O2 
Cholesteryl 
propionate 
v.  1792 


C31H&2O2 
Cholesteryl 
isobutyrate 
v.  1793 


C32H04O2 
Cetyl  palmitate 
v.  1573 

C34H50O2 
Cholesteryl 
benzoate 
v.  1794 

CsiHggOg 
Tripalmitin 
1849.  (261.5) 

B  =  C&7H104O6 
Triolein 

°C  |  Wt.  %  A 
Mix. 

100 


62.6 
62.0 
60.0 
58.0 
56.0 
54.0 
52.0 
50.0 
45.0 
40.0 
30.0 
20.0 
+  10.0 
-  7.0 


90 

64.5 

52.0 

43.3 

36.0 

30.2 
26.0 
18.7 

14.3 
8.2 
4.8 
2.5 
0.0 


v.  also  1890 


1850.  (261.5) 

B  =  C  67H 1 10O  o 
Tristearin 
°C  |  Wt.  %  A 
Mix. 

100 


62.6 

62.0 

60.0 

58.0 

56.0 

58.0 

60.0 


98.0 

91.0 

84.0 

75.5 

40.0 

26.0 

14.0 

7.0 


58.0 

56.0 

3.0 

0.0 

v.  also 

1800, 

1831, 

1886, 

1888, 

1889, 

1890 

C57H104O6 
Triolein 
1851.  (261.5) 

B  =  C67Hno06 
Tristearin 
Mix. 

100 

98.5 
97.0 


-  7.0 
+  10.0 
20.0 


°C 

Wt.  %  A 

Mix. 

30.0 

94.5 

40.0 

89.5 

45.0 

84.5 

50.0 

79.0 

52.0 

76.2 

54.0 

71.8 

56.0 

68.8 

58.0 

64.2 

60.0 

59.5 

62.0 

54.5 

64.0 

48.0 

65.0 

f  43.0 
\  31.0 

64.0 

24.0 

62.0 

16.0 

60.0 

10.0 

58.0 

5.0 

56.0 

0 

v.  also  1849,  1890 

C57H110O6 

Tristearin 

v.  1574,  1643,  1801, 
1832,  1850,  1851, 

1887,  1888,  1889, 

1890 


PART  II 

THREE-COMPONENT  SYSTEMS 

1852.  C2H5NO,  Acetamide;  B  =  C2H60,  Ethyl  alcohol;  C  = 
C6H60,  Phenol  (267,  436). 


113.6 

100 

Isothermal  Compositions  in  Wt.  %  B 

128. 3f 

ca.  30 

75%  A 

50%  A 

40%  A 

25%  A 

6%  A 

127.1 

0 

Solvent 

+  25% 

+  50% 

+  60% 

+  75% 

+  94% 

1848. 

(199) 

C 

C 

C 

C 

C 

B  =  C 

29H48O2 

Solid  phase 

A 

A 

ac2 

ac2 

C 

/3-Phytosteryl 

60  °C 

3.0 

acetate 

50 

15.5 

Mix. 

40 

27.0 

0.7 

113.6 

100 

30 

38.0 

5.5 

2.8 

9.7 

0.7 

141.2 

0 

20 

49.5 

19.0 

10.5 

19.0 

6.0 

Cod 

[i»02 

10 

60.6 

32.2 

18.7 

28.5 

17.0 

1853.  C6H3C13,  1,  2,  3-Trichlorobenzene;  B  =  C6H3C13,  1,  2,- 
4-Trichlorobenzene;  C  =  C6H3C13,  1,  3,  5-Trichlorobenzene 

(303). 

Isothermal  Compositions  in  %  of  Solid  Phase 


Solvent 

A  +  B,  A  +  C, 
or  A  +  (B  +  C) 

B  +  C,  B  +  A, 
or  B  +  (C  +  A) 

C  +  A,  C  +  B, 
or  C  +  (A  +  B) 

Solid  phase 

A 

B 

C 

0. 0  °C 

27.8 

64.2 

24.0 

10.0 

37.8 

84.8 

31.4 

20.0 

49.5 

40.4 

30.0 

62.7 

51.4 

40.0 

77.9 

64.0 

50.0 

95.3 

78  6 

60.0 

95.7 

—  5.0°E  at  23  %  A,  56.5  %  B,  20.5  %  C 
M.  P.:  A,  52.4°;  B,  16.6°;  C,  62.7°. 
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1853. — ( Continued ) 

Binary  eutectics:  A  +  B,  2.6°  at  69.0%  B. 

A  +  C,  24.5°  at  44.8  %  C. 

B  +  C,  4.6°  at  27.5  %  C. 

1854.  CelLBrCl,  o-Bromochlorobenzene;  B  =  CelLBrCl,  m- 
Bromochlorobenzene;  C  =  CelLBrCl,  p-Bromochlorobenzene 

(181). 


Solvent  =  86.7%  A  +  13.3%  C 


°c 

%  B 

-18. 6E 

0.0 

-20.7 

5.0 

-23.0 

10.0 

-25.3 

15.0 

-27.7 

20.0 

v.  also  Eq.  656. 

1855.  CelLBrCl,  p-Bromochlorobenzene;  B  =  C6H4Br2,  p- 
Dibromobenzene;  C  =  CelLCL,  p-Dichlorobenzene  (59i  60>  277). 
Isothermal  Compositions  in  Mol  %  B 


Solvent 

20%  A  +  80% 
C 

50%  A  +  50% 
C 

80  %  A  +  20  % 
C 

85  °C 

93.2 

92.6 

91.5 

82.5 

85.2 

83.1 

80.5 

80.0 

78.2 

74.8 

70.0 

77.5 

71.0 

66.0 

59.5 

75.0 

64.3 

58.0 

49.0 

72.5 

57.2 

49.5 

38.5 

70.0 

50.5 

40.8 

27.7 

67.5 

43.7 

32.0 

16.7 

65.0 

36.8 

22.2 

4.4 

62.5 

29.2 

12.4 

60.0 

20.8 

4.8 

57.5 

13.0 

55.0 

6.0 

v.  also  657,  658,  675. 

1856.  C6H4Br2,  o-Dibromobenzene;  B  =  C6H4Br2, 
benzene;  C  =  C6H4Br2,  p-Dibromobenzene  (181). 

w-Dibromo- 

Solvent  =  87.0%  A  +  13.0%  C 

°C 

%  B 

-f*0 . 3E 

0.0 

-1.3 

5.0 

-3.8 

10.0 

-6.7 

15.0 

v.  also  Eq.  672. 

1857.  CelLCL,  0- Dichlorobenzene;  B  =  CelLCL, 
benzene;  C  =  CelLCL,  p- Dichlorobenzene  (181). 

w-Dichloro- 

Solvent  =  86.7  %  A  +  13.3  %  C 

°C  | 

%  B 

-23 

4E 

0 

0 

-25 

2 

5 

0 

-27 

1 

10 

0 

-29 

1 

15 

0 

-31 

2 

20 

0 

v.  also  Eq.  701. 


1858.  C6H4CLO4S2,  ra-Benzenedisulfonyl  chloride;  B  =  C7H4- 
CI2O3S,  sym-Chloride  of  m-sulfobenzoic  acid;  C  =  C7H4C1203S, 
sym-Chloride  of  p-sulfobenzoic  acid  (308). 


Solvent  =  74  %  B  +  26  %  C 


°c 

%  A 

8.4E 

0 

5.0 

7.1 

10.0 

5.6 

15.0 

4.0 

v.  also  704,  Eq.  1280. 

1859.  C6H4CI2O4S2,  p-Benzenedisulfonyl  chloride. 

B  =  C7H4CI2O3S,  sym-Chloride  of  ?w-sulfobenzoic  acid;  C  = 
C7H4CI2O3S,  sym-Chloride  of  p-sulfobenzoic  acid  (308). 


Solvent  =  74  %  B  +  26  %  C 

°C 

%  A 

8.4E 

0.0 

6.6 

5.0 

4.9 

10.0 

3.1 

15.0 

v.  also  705,  Eq.  1280. 

1860.  CcH402,  p-Quinone;  B  =  x;  C  =  C6H6N02,  Nitrobenzene 

(266). 

Where  x  =  picric  acid,  dinitrophenol,  o-,  m-,  and  p-nitrophenol, 
phenol,  catechol,  resorcinol,  quinol,  pyrogallol,  p-toluidine,  a- 
and  /3-naphthol,  a-  and  j8-naphthylamine,  anthracene,  and 
triphenyl  carbinol.  The  nitrobenzene  acts  only  as  a  diluent  to 
decrease  the  speed  of  the  secondary  reactions  occurring  between 
the  other  substances.  These  systems  are  therefore  pseudobinary. 
v.  also  805,  806,  808,  813,  816. 


1861.  CeH6N03,  o-Nitrophenol;  B  =  C6H6N03,  m-Nitrophenol; 
C  =  C6H6N03,  p-Nitrophenol  (7i). 

Isothermal  Compositions  in  %  of  Solid  Phase 


Solvent 

50  %  B  +  50  % 
C 

50  %  A  +  50  % 
C 

50  %  A  +  50  % 
B 

Solid  phase 

A 

B 

c 

110. 0°C 

94.2 

100.0 

81.7 

90.0 

93.7 

70.6 

80.0 

78.7 

60.3 

70.0 

64.9 

51.0 

60.0 

53.0 

43.0 

50.0 

45.0 

36.6 

40.0 

89.9 

30.7 

35.0 

79.2 

30.0 

68.9 

21.5°E  at  57.7%  A,  23.2%  B,  19.1%  C. 
v.  also  Eq.  869,  870,  899. 


1862.  C6ILN2O2,  o-Nitroaniline;  B  =  C6HeN202,  ra-Nitroaniline; 
C  =  C6H6N202,  p-Nitroaniline  (iso,  236,  304,  351,  461). 

Isothermal  Compositions  in  %  of  Solid  Phase 


Solvent 

A  +  B,  A  +  C, 
or  A  +  (B  +  C) 

B  +  C,  B  +  A, 
or  B  +  (C  +  A) 

C  +  A,  C  +  B, 
or  C  +  (A  +  B) 

Solid  phase 

A 

B 

C 

140. 0°C 

88.7 

130.0 

75.9 

120.0 

65.0 

110.0 

96.1 

55.3 

100.0 

79.8 

46.5 

90.0 

65.8 

38.9 

80.0 

53.4 

31.9 

70.0 

43.0 

26.0 

60.0 

88.0 

34.0 

21.0 

50.0 

75.0 

26.0 

16.3 

43.3°E  at  67.0%  A,  20.0%  B,  13.0%  C. 

M.  P.:  A,  68.9°;  B,  112.4°;  C,  148.2°. 
Binary  eutectics:  A  +  B,  50.0°  at  25.5%  B. 

A  +  C,  55.0°  at  18.6  %  C. 
B  +  C,  88.0°  at  37.0%  C. 
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1863.  C6H60,  Phenol;  B  =  C7H80,  m-Cresol;  C  =  C7II80, 
p-Cresol  (90>  118,  454). 


Isothermal  Compositions  in  Wt.  %  A 


Solvent 

80%  B  +  20% 
C 

50  %  B  +  50  % 
C 

20%  B  +  80% 
C 

Solid  phase 

A 

A 

A 

40.0  °C 

99.0 

99.1 

99.1 

38.0 

95.3 

95.7 

96.0 

36.0 

91.3 

92.3 

92.9 

34.0 

87.3 

88.6 

89.6 

32.0 

83.6 

85.5 

86.8 

30.0 

80.1 

82.4 

83.8 

28.0 

76.3 

79.0 

80.8 

26.0 

72  5 

76.0 

78.2 

24.0 

68.6 

72.7 

75.3 

22.0 

64.8 

69.8 

72.6 

20.0 

61.2 

66.7 

70.0 

18.0 

64.0 

67.5 

16.0 

61.3 

64.9 

15.0 

62.7 

v.  also  1055,  1056,  1456. 


1864.  CgH602,  Catechol;  B  =  CeHeCL,  Resorcinol;  C  =  CgH602, 
Hydroquinol  (195>  42°). 

Isothermal  Compositions  in  %  of  Solid  Phase 


Solvent 

70%  B  +  30% 
C 

67  %  A  +  33  % 
C 

47  %  A  +  53  % 

B 

Solid  phase 

A 

B 

C 

160  °C 

80.3 

150 

63.6 

140 

52.0 

130 

44.5 

120 

39.0 

110 

34.4 

100 

94.3 

84.2 

30.6 

90 

78.8 

73.3 

27.2 

80 

65.0 

64.8 

24.5 

70 

53.5 

57.3 

22.5 

60 

44.0 

50.0 

20.5 

50 

40.0 

45.0 

19.3 

46.9°E  at  38.0%  A,  43.0%  B,  19.0%  C. 
v.  also  1084,  1085,  1110. 


1865.  CcH602,  Catechol;  B  =  CgH602,  Resorcinol;  C  =  Ci0H7- 
N02,  a-Nitronaphthalene  (42°). 

37.5°E  at  20  Wt.  %  A,  15.0%  B,  65%  C. 
v.  also  1084,  1095,  1122. 

1866.  CeHeCL,  Catechol;  B  =  C6H602,  Hydroquinol;  C  =  Ci0- 
H7N02,  a-Nitronaphthalene  (42°). 

48.0°E  at  9.0  Wt.  %  A,  3.0%  B,  88.0%  C. 
v.  also  1085,  1095,  1148. 


1867.  C7H4C13N02,  o-Nitrophenylchloroform;  B  =  CTLCLNCL, 
m-Nitrophenylchloroform;  C  =  C7H4C13N02,  p-Nitrophenyl- 
chloroform  (173). 


Solvent  =  12.7%  B  +  87.3%  C 

°C 

%  A 

129. 7E 

0 

125.1 

5 

120.5 

10 

116.0 

15 

v.  also  1281. 


1868.  C7H6C102,  o-Chlorobenzoic  acid;  B  =  C7H6C102,  m- 
Chlorobenzoic  acid;  C  =  C7H6C102,  p-Chlorobenzoic  acid  (50< 
188.5) 


Isothermal  Compositions  in  %  of  Solid  Phase 


Solvent 

82%  B  +  18% 
C 

86%  A  +  14% 
C 

57  %  A  +  43  % 
B 

Solid  phase 

A 

B 

C 

240.0 °C 

93.4 

230.0 

81.2 

220.0 

70.7 

210.0 

61.0 

200.0 

52.3 

190.0 

44.5 

180.0 

37.7 

170.0 

31.6 

160.0 

26.0 

150.0 

92.0 

21.4 

140.0 

99.0 

77.2 

17.9 

130.0 

83.0 

64.4 

15.0 

120.0 

69.3 

53.2 

12.3 

110.0 

57.1 

43.1 

9.8 

105.0°E  at  52.0%  A,  39.0%  B,  9.0%  C. 
v.  also  Eq.  1287,  1288,  1291. 

1869.  C7H6C102,  o-Chlorobenzoic  acid;  B  =  C7H6C102,  m- 
Chlorobenzoic  acid;  C  =  C7H602,  Benzoic  acid  (50»  188-5). 
Isothermal  Compositions  in  Mol  %  of  Solid  Phase 


Solvent 

27  %  B  +  73  % 
C 

32  %  A  +  68  % 
C 

56  %  A  +  44  % 

B 

Solid  phase 

A 

B 

C 

150.0 °C 

92.0 

140.0 

98.9 

76.7 

130.0 

81.5 

63.5 

120.0 

67.4 

52.2 

97.5 

110.0 

54.3 

42.0 

84.7 

100.0 

43.4 

34.3 

73.5 

90.0 

34.6 

26.5 

63.0 

81.7°E  at  25.0%  A,  20.0%  B,  55.0%  C. 
v.  also  Eq.  1287,  1289,  1292. 

1870.  C7H5C1>N02,  o-Nitrobenzylidene  chloride;  B  =  C7H6C12- 
N02,  ra-Nitrobenzylidene  chloride;  C  =  C7H6C12N02,  p-Nitro- 
benzylidene  chloride  (173>  466). 

Isothermal  Compositions  in  %  of  Solid  Phase 


Solvent 

A  +  B,  A  +  C, 
or  A  +  (B  +  C) 

B  +  C,  B  +  A, 
or  B  +  (C  +  A) 

C  +  A,  C  +  B, 
or  C  +  (A  +  B) 

Solid  phase 

A 

B 

C 

60.0 °C 

90.3 

50.0 

71.1 

40.0 

55.5 

95.0 

30.0 

42.5 

77.2 

20.0 

87.4 

31.5 

61.9 

10.0 

67.1 

23.0 

48.8 

0.0 

51.5 

16.4 

38.2 

—  2.0°E  at  49.0%  A,  15.0%  B,  36.0%  C. 

1871.  C7H6N04,  o-Nitrobenzoic  acid;  B  =  C7H6N04,  w-Nitro- 


benzoic  acid;  C  =  C7H6N04,  p-Nitrobenzoic  acid  (173>  466). 
Isothermal  Compositions  in  %  of  Solid  Phase 


Solvent 

A  +  B,  A  +  C, 
or  A  +  (B  +  C) 

B  +  C,  B  +  A, 
or  B  +  (C  +  A) 

C  +  A,  C  +  B, 
or  C  +  (A  +  B) 

Solid  phase 

A 

B 

C 

230 . 0  °C 

86.6 

220.0 

74.5 

210.0 

63.2 

200.0 

53.7 

170 
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Solvent 

A  +  B,  A  +  C, 
or  A  +  (B  +  C) 

B  +  C,  B  +  A, 
or  B  +  (C  +  A) 

C  +  A,  C  +  B, 
or  C  +  (A  +  B) 

Solid  phase 

A 

B 

C 

190.0 

45.0 

180.0 

37.8 

170.0 

31.3 

160.0 

25.5 

150.0 

20.8 

140.0 

88.1 

99.0 

16.5 

130.0 

73.5 

87.7 

12.5 

120.0 

60.5 

77.0 

9.0 

110.0 

49.3 

67.0 

6.0 

ca.  100.0°E,  at  39.0%  A,  58.0%  B,  3.0%  C. 


1872.  C7H6N306,  2,  4,  6-Trinitrotoluene;  B  =  C7ILN2O4,  2, 
4-Dinitrotoluene;  C  =  C7H7NO2,  p-Nitrotoluene  (31>  43>  129> 131). 
Isothermal  Compositions  in  Mol  %  of  Solid  Phase 


Solvent 

40%  B  +  60% 
C 

30%  A  +  70% 

c 

38.5% 

A  +  61.5%  B 

Solid  phase 

A 

B 

C 

70.0  °C 

80.0 

99.8 

60.0 

63.2 

82.1 

50.0 

49.3 

66.9 

97.3 

40.0 

38.0 

53.5 

80.0 

30.0 

28.6 

42.2 

64.8 

20.0 

22.2 

34.4 

52.0 

16.7°E  at  20.2%  A,  31.8%  B,  48.0%  C. 
v.  also  Eq.  1309,  1313,  1350. 

1873.  C7H5N306)  2,  4,  6-Trinitrotoluene;  B  =  C7H7NO2,  0- 
Nitrotoluene;  C  =  C7H7NO2,  p-Nitrotoluene  (30>  31>  33.5,  127, 
130,  1851 

Isothermal  Compositions 


Solvent 

77  %  B  +  23  % 
C 

50%  B  +50% 
C 

31%  A  +  69% 
C 

Solid  phase 

A,  Mol  %  A 

A,  Mol  %  A 

(31%  A  +  69% 
C),  Mol  %  B 

70.0 °C 

80.2 

80.0 

60.0 

63.6 

63.5 

50.0 

50.2 

50.0 

40.0 

39.5 

39.2 

30.0 

31.1 

30.3 

6.0 

20.0 

25.0 

24.5 

23.0 

+  10.0 

19.8 

19.3 

37.7 

0.0 

15.7 

50.0 

-10.0 

12.0 

87.6* 

—  19.5°E  at  9.5%  A,  69.5%  B,  21.0%  C. 
v.  also  Eq.  1312,  1313,  1440. 

*  Solid  phase  =  B. 


1874.  CjHeClNCL,  o-Nitrobenzyl  chloride;  B  =  C7H6CINO2,  m- 
Nitrobenzyl  chloride;  C  =  C7H6CINO2,  p-Nitrobenzyl  chloride 
(173). 


Solvent  =  64.6%  A  +  35.4%  C 

°C 

Mol  %  B 

31. 8E 

0.0 

30.6 

5.0 

29.8 

10.0 

27.8 

15.0 

v.  also  1344. 


1875.  C7H6N2O4,  %,  4-Dinitrotoluene;  B  =  C7H7NO2,  o-Nitro- 
toluene:  C  =  C7H7NO2,  p-Nitrotoluene  (29-5,  30,  31,  127,  129, 
185). 


1 875. — ( Continued ) 
Isothermal  Compositions 


Solvent 

50  %  B  +  50  %  C 

40%  A  +  60%  C 

Solid  phase 

A,  Mol  %  A 

(40%  A  +60%  C), 
Mol  %  B 

60.0 °C 

82.3 

50.0 

67.5 

40.0 

54.5 

30.0 

43.5 

20.0 

34.0 

14.5 

+  10.0 

27.0 

32.0 

0.0 

47.3 

-10.0 

59.0 

—  20.0°E  at  12.7%  A,  68.7%  B,  18.6%  C. 
v.  also  Eq.  1349,  1440,  1450. 

1876.  C7H7N02,  o-Nitrotoluene;  B  =  C7H7N02,  m-Nitro- 
toluene;  C  =  C7H7N02,  p-Nitrotoluene,  (30>  32>  127>  185>  466). 
Isothermal  Compositions  in  %  of  Solid  Phase 


Solvent 

76%  B  +  24% 
C 

75  %  A  +  25  % 
C 

49%  A  +  51% 
B 

Solid  phase 

A 

B 

c 

40. 0  °C 

81.0 

30.0 

66.6 

20.0 

54.0 

+  10.0 

88.7 

43.5 

0.0 

71.6 

35.0 

-10.0 

87.8 

58.0 

27.3 

-20.0 

69.3 

51.3 

22.0 

-30.0 

54.2 

47.0 

17.5 

—  40.0°E  at  42.0%  A,  44.0%  B,  14.0%  C. 

1877.  C7H1604S2,  Sulfonal;  B  =  C10H8O,  /3-Naphthol;  C  = 


C13H10O3,  Salol  C38). 

Isothermal  Compositions  in  Mol  %  of  Solid  Phase 


Solvent 

15%  B 
+85%  C 

30%  B 
+70%  C 

50%  B 
+50%  C 

70%  B 
+30%  C 

10%  A 
+90  %C 

50  %  A 
+50  %C 

Solid 

A 

A 

A 

A 

B 

B 

phase 

120  °C 

86.0 

86.8 

87.8 

88.9 

97.3 

97.5 

110 

62.3 

64.6 

67.7 

70.7 

82.5 

85.0 

100 

45.5 

49.2 

54.3 

58.9 

68.3 

73.0 

90 

34.0 

37.2 

42.7 

48.5 

56.0 

62.2 

80 

26.3 

28.7 

34.0 

40.4 

46.4 

54.5 

70 

21.5 

23.5 

28.0 

33.8 

38.3 

47.4 

60 

18.4 

20.4 

24.3 

31.0 

40.8 

50 

14.6 

16.6 

25.3 

40 

11.5 

20 

30 

8.5 

17.5 

27.0°E  at  6.0%  A,  14.0%  B,  80%  C. 
v.  also  1488,  1489,  1599. 

1878.  CioILNbOe,  1,  2,  5-Trinitronaphthalene;  B  =  C10H5N3O6, 
1,  3,  5-Trinitronaphthalene;  C  =  Ci0H5N3O8,  1,  3,  8-Trinitro- 
naphthalene  (369). 

v.  also  1536,  1537,  1539. 

1879.  CioH6N306,  1,  3,  5-Trinitronaphthalene;  B  =  C10H6N2O4, 
1,  5-Dinitronaphthalene;  C  =  C10H6N2O4,  1,  8-Dinitronaphthalene 
(369). 

Isothermal  Compositions 


Solvent 

50%  B  +50% 
C,  Wt.  %  A 

20%  B  +  80% 
C,  Wt.  %  A 

60%  A  +40% 
C,  Wt.  %  B 

210  °C 

94.5 

200 

77.5 

190 

63.0 

180 

1.5 

53.0 
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1879. — ( Continued ) 


Solvent 

50%  B  +  50% 
C,  Wt.  %  A 

20%  B  +  80% 
C,  Wt.  %  A 

60%  A  +40% 
C,  Wt.  %  B 

170 

11.0 

45.5 

160 

24.0 

38.0 

150 

38.0 

31.0 

140 

51.5 

14.0 

25.0 

130 

60.0 

31.0 

19.0 

120 

67.5 

48.0 

13.5 

110 

75.0 

62.0 

1.0 

100 

80.0 

71.0 

90 

80.5 

v.  also  1541,  1542,  1546. 


1880.  Ci„H5N306,  1,  3,  8-Trinitronapht,halenc;  B  =  Ci0H6N2O4, 
1,  5-Dinitronaphthalene;  C  =  Ci0H6N2O4,  1,  8-Dinitronaphthalene 
(369). 


Isothermal  Compositions 


50%  B 

25%  A 

50%  A 

75%  A 

50%  A 

Solvent 

+  50% 

+  75% 

+  50% 

+  25% 

+  50% 

C 

C 

C 

C 

B 

Continuous  series  of  mixed  crystals 


Solid  phase  |Wt.  %  A|Wt.  %  B|Wt.  %  BlWt.  %  B|Wt.  %  C 


210  °C 

99 

0 

95 

0 

94 

0 

92 

5 

200 

96 

5 

79 

5 

78 

0 

75 

0 

190 

93 

0 

63 

5 

63 

0 

60 

0 

180 

89 

0 

53 

0 

52 

0 

50 

0 

170 

82 

0 

46 

0 

45 

0 

42 

0 

99 

0 

160 

75 

0 

39 

0 

39 

0 

35 

0 

90 

5 

150 

64 

0 

32 

0 

31 

0 

24 

0 

82 

5 

140 

23 

0 

23 

0 

v.  also  1544,  1545,  1546. 

1881.  CioH6N204,  1,  5-Dinitronaphthalene;  B  =  Ci0H6N2O4, 
1,  8-Dinitronaphthalene;  C  =  Ci0H7NO2,  a-Nitronaphthalene  (369). 


Isothermal  Compositions 


Solvent 

50%  B  +  50% 
C,  Wt.  %  A 

50%  A  +  50% 
B,  Wt.  %  C 

20%  A  +  80% 
B,  Wt.  %  C 

210  °C 

95 

200 

81 

190 

66 

180 

54 

1.0 

170 

45.5 

12.0 

160 

38.2 

25.5 

150 

31.0 

36.5 

140 

25.5 

45.0 

6.0 

130 

22.0 

51.0 

17.0 

120 

19.0 

56.0 

29.5 

110 

13.0 

63.0 

42.0 

100 

4.0 

69.0 

53.0 

90 

75.0 

62.0 

80 

79.0 

69.0 

70 

82.5 

73.5 

60 

85.5 

78.5 

50 

87.5 

83.0 

v.  also  1546,  1547,  1548. 

1882.  C12H9N,  Carbazole;  B  =  Ci4Hi0,  Anthracene;  C  =  Ci4Hi0, 


Phenanthrene  (122>  345>  370>  475). 

Isothermal  Compositions  in  Wt.  %  A 


Solvent 

80%  B 
+  20% 
C 

60%  B 
+  40% 
C 

40%  B 
+  60% 
C 

20%  B 
+  80% 
C 

5%  B 
+  95% 
C 

240  °C 

90.2 

90.5 

91.0 

91.5 

91.9 

230 

72.1 

73.5 

75.5 

77.9 

79.5 

220 

53.5 

58.0 

62.2 

65.8 

68.2 

1882.- — ( Continued ) 


Solvent 

80%  B 
+20% 

C 

60%  B 
+40% 

C 

40%  B 
+  60% 

C 

20%  B 
+80% 

C 

5%  B 
+95% 
C 

210 

25.0 

42.5 

49.3 

54.5 

57.7 

200 

23.0 

37.7 

44.0 

48.0 

190 

7.5 

25.8 

35.5 

39.9 

180 

14.7 

28.5 

33.3 

170 

6.0 

23.2 

27.5 

160 

17.0 

23.0 

150 

11.0 

19.5 

140 

4.8 

16.0 

130 

11.5 

120 

7.4 

110 

3.0 

Transition,  % 

49.0 

43.0 

37.5 

28.0 

15.8 

v.  also  1676,  1677,  1748. 

1883.  C12H9N,  Carbazole;  B  =  Ci4Hi0,  Anthracene;  C  =  Ci8Hi2, 
Chrysene  (37°). 


v.  also  1676,  Eq.  1678,  1750. 

1883.1.  CwHio,  Anthracene  (484). 

Solubility  in  mixed  liquids: 

Acetone  +  ethyl  alcohol;  acetone  +  chloroform;  acetone  +  car¬ 
bon  disulfide;  benzene  +  ethyl  alcohol;  benzene  +  chloroform; 
benzene  +  carbon  disulfide;  carbon  disulfide  +  ethyl  alcohol; 
carbon  tetrachloride  +  ethyl  alcohol;  toluene  +  carbon  disulfide; 
toluene  +  chloroform. 

1884.  Ci3H8N207,  Di-(o-nitrophenyl)  carbonate;  B  =  Ci3H8- 
N2O7,  Di-(o-,  p'-nitrophenyl)  carbonate;  C  =  Ci3H8N207,  Di-(p- 
nitrophenyl)  carbonate  (159). 

Isothermal  Compositions  in  %  of  Solid  Phase 


Solvent 

47  %  B  +  53  % 
C 

65  %  A  +  35  % 
C 

67.5%  A  + 
32.5%  B 

Solid  phase 

A 

B 

C 

140.0 °C 

96.1 

130.0 

99.8 

79.0 

120.0 

75.0 

63.2 

110.0 

94.0 

56.4 

49.8 

100.0 

73.6 

42.2 

39.5 

90.0 

57.5 

30.0 

31.0 

84.5°E  at  49.5%  A,  23.8%  B,  26.7%  C. 
v.  also  1722,  1723,  1724. 

1885.  C16H  32  0  2,  Palmitic  acid;  B  =  Ci8H3402,  Oleic  acid; 
C  =  C18H3602,  Stearic  acid  (",  93-5,  11 7,  152,  329,  469). 

Isothermal  Compositions  in  Wt.  %  B 


Solvent 

82  %  A  + 
18%  C 

60  %  A  + 
40%  C 

40  %  A  + 
60%  C 

15%  A  + 
85%  C 

15.0  °C 

96.0 

96.0 

96.2 

97.3 

20.0 

91.8 

91.8 

92.2 

94.5 

25.0 

87.7 

87.7 

88.5 

91.7 

30.0 

82.7 

82.7 

83.8 

88.5 

35.0 

75.5 

75.5 

77.0 

83.7 

40.0 

66.8 

66.9 

69.0 

77.8 

45.0 

55.0 

54.5 

57.8 

70.0 

47.5 

46.5 

45.5 

49.4 

64.8 

50.0 

37.8 

36.1 

40.8 

59.0 

52.0 

29.5 

26.5 

33.0 

54.5 

54.0 

19.8 

13.4 

23.7 

48.5 

56.0 

9.2 

14.8 

41.5 

58.0 

5.2 

32.5 

60.0 

25.5 

62.0 

17.0 

64.0 

8.5 

v.  also  1795.  1796.  1826. 
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1886.  C16H32O2,  Palmitic  acid;  B  =  CisELeCb, 
C  =  C6iH9806,  Tripalmitin  (246.5). 

v.  also  1796,  Eq.  1800,  1831. 

1887.  C16H  32  0  2,  Palmitic  acid;  B  =  CisI+eCb, 
C  =  C^HnoOe,  Tristearin  (246.7). 

v.  also  1796,  1801,  1832. _ 

1890.  C61H9806,  Tripalmitin; 


Stearic 

acid ; 

1888-  C16H32O2,  Palmitic  acid; 
C  =  ChHuoO,,  Tristearin  (246.7). 

B 

=  CsiH'jsOe, 

Tripalmitin; 

v.  also  1801,  1850,  Eq.  1800. 

Stearic 

acid; 

1889.  Ci8H36C>2,  Stearic  acid; 
C  =  C67Hiio06,  Tristearin  (246.7). 

B 

=  CsiHgsOe, 

Tripalmitin; 

v.  also  1832,  1850,  Eq.  1831. 

B  =  C67Hio406,  Triolein;  C  =  C67HnoOo,  Tristearin  (261.5) 


Isothermal  Compositions 


Solvent 

90%  B 

+  10% 
c 

40%  B 
+  60% 
C 

40%  B 
+  60% 
C 

30%  A 
+  70% 
C 

70%  A 
+  30% 

C 

Solvent 

90%  B 

+ 10% 

c 

40%  B 
+  60% 
C 

40%  B 
+  60% 
C 

30%  A 
+  70% 

C 

70%  A 
+  30% 

C 

Continuous  series  of 

mixed  crystals 

Continuous  series  of  mixed  crystals 

Solid  phase 

wt.  % 

A 

wt.  % 
A 

Wt.  % 
A 

Wt.  % 
B 

wt.  % 

B 

Solid  phase 

wt.  % 

A 

wt.  % 
A 

wt.  % 

A 

Wt.  % 

A 

Wt.  % 

B 

10.0  °C 

98.0 

97.0 

56.0 

55.0 

27.3 

72.0 

58 

20.0 

96.0 

94.0 

58.0 

63.0 

20.5 

80.0 

43.2 

30.0 

93.0 

89.5 

60.0 

74.5 

17.0 

87.5 

40.0 

1.5 

87.0 

78.0 

62.0 

94.0 

13.0 

97.0 

45.0 

29.0 

81.5 

56.0 

64.0 

9.0 

50.0 

39.5 

74.5 

40.0 

65.0 

6.0 

52.0 

44.0 

70.5 

25.0 

54.0 

49.0 

36.0 

63.0 

65 

11.0 

v.  also  1849,  1850,  1851. 

EQUATIONS 


1  n  n^99*^ 

Logio  -  =  — — rp —  a  +  b,  in  which  x  is  the  mole  fraction  of  the  given  constituent  (the  “solute”)  in  the  solution  saturated  with 

respect  to  it  at  T° K;  a  is  the  latent  heat  of  fusion  of  this  constituent  in  joules  per  gram-mole  if  the  solution  is  “ideal;”  b  is  a 
constant;  and  c  =  100  X  Mol.  wt.  solute/Mol.  wt.  solvent.  The  solubility,  S,  in  grams  of  solute  per  100  grams  of  solvent,  is 

given  by  S  = 


No. 

Formula 

Name 

M.  P.  | 

a  | 

b  1 

c  1 

Range, 

°C 

Eut.  temp,  and  % 

Lit. 

7 

A  CCh 

Carbon  tetrachloride . 

(344) 

B  CsHiBra 

p-Dibromobenzene . 

89.0 

23 , 320 

- 

3.363 

153.4 

20.0  - 

89.0 

9 

A  CCh 

Carbon  tetrachloride . 

(344) 

B  C7H6O2 

Benzoic  acid . 

29,870 

- 

3.955 

79.36 

10.0  - 

40.0 

11 

A  CCh 

Carbon  tetrachloride . 

(4  1  9,  475) 

B  C10H8 

Naphthalene . 

80.1 

21,370 

— 

3.159 

83.28 

0.0  - 

80.1 

12 

A  CCh 

Carbon  tetrachloride . 

(475) 

B  CisHjN 

Carbazole . 

245.2 

30,630 

- 

2.406 

108.6 

20.0  - 

60.0 

13 

A  CCli 

Carbon  tetrachloride . 

(345) 

B  C12H10 

Acenaphthene . 

95.0 

27 , 800 

- 

3.945 

100.2 

10.0  - 

95.0 

14 

A  CCh 

Carbon  tetrachloride . 

(345) 

B  C13H10 

Fluorene . 

114.5 

25,590 

— 

3.448 

108.0 

10.0  - 

60.0 

15 

A  CCh 

Carbon  tetrachloride . 

(1  58,  475) 

B  CuHio 

Anthracene . 

216.5 

22,010 

- 

1.650 

115.8 

20.0  - 

63.0 

16 

A  CCh 

Carbon  tetrachloride . 

(1  53,  1  58,  47  5) 

B  C14H10 

Phenanthrene . 

99.0 

23 , 530 

- 

3.309 

115.8 

-  10.0  - 

75.0 

22 

A  CS2 

Carbon  disulfide . 

(419) 

B  CsHiBrs 

p-Dibromobenzene . 

87.0 

21,070 

- 

3.055 

309.9 

0.0  - 

87.0 

28 

A  CS2 

Carbon  disulfide . 

(475) 

B  Ci2H9N 

Carbazole . 

245.2 

27,570 

- 

1.972 

219.4 

20.0  - 

40.0 

29 

A  CS9 

Carbon  disulfide . 

(345) 

B  C12H10 

Acenaphthene . 

95.0 

23,710 

- 

3.362 

202.6 

10.0  - 

95.0 

30 

A  CS2 

Carbon  disulfide . 

(475) 

B  ChHio 

Anthracene . 

216.5 

26,150 

- 

2.468 

234.0 

10.0  - 

40.0 

31 

A  CS2 

Carbon  disulfide . 

(153) 

B  CuHio 

Phenanthrene . 

99.0 

25,530 

- 

3.767 

234.0 

-  5.0  - 

40.0 

33 

A  CHBra 

Bromoform . 

7.5 

11,780 

- 

2.192 

324.8 

-  26.0  - 

7.5 

-26.0° 

(415) 

B  CsHs 

Benzene . 

5.5 

10,820 

- 

2.028 

30.88 

-  15.0  - 

5.5 

50.0  M  %  B 

34 

A  CHBn 

Bromoform . 

7.5 

11,780 

— 

2.192 

274.4 

-  35.0  - 

7.5 

(22) 

B  C7H8 

Toluene . 

39 

A  CHCla 

Chloroform . 

(436) 

B  CsH7N02 

Urethane . 

47.0 

18,660 

— 

3.045 

74.61 

15.0  - 

47.0 

45 

A  CHCla 

Chloroform . 

-63.0 

12,165 

- 

3.023 

128.3 

-  71.0  — 

-  63.0 

-71.0° 

(4  58) 

B  CeHjN 

Aniline . 

-  6.0 

10,485 

- 

2.050 

77.95 

-  50.0  -- 

-  6.0 

24 . 0  M  %  B 

51 

A  CHCla 

Chloroform . 

(112,  413,  t,») 

B  C10H8 

Naphthalene . 

80.1 

17,570 

— 

2.598 

107.5 

10.0  - 

80. 1 

52 

A  CHCla 

Chloroform . 

(345,  43(1) 

B  C12H10 

Acenaphthene . 

95.0 

20,290 

- 

2.880 

129.2 

50.0  - 

95.0 

53 

A  CHCla 

Chloroform . 

(460) 

B  CuHaOa 

Anthraquinone . 

285.2 

19,140 

- 

0.960 

170.0 

0.0  - 

60.0 

54 

A  CHCla 

Chloroform . 

(1  53) 

B  C14H10 

Phenanthrene . 

99.0 

16,230 

- 

2.280 

149.1 

-  10.0  - 

30.0 

85 

A  CH40 

Methyl  alcohol . 

(436; 

B  CaH7N02 

Urethane . . .  . 

47.0 

17,790 

- 

2.935 

278.1 

0.0  - 

47.0 
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Equations. — ( Continued ) 


No. 

Formula 

Name 

M.  P. 

a 

b 

C 

Range, 

°C 

Eut.  temp,  and  % 

Lit. 

yt. 

A  CPIiO 

Methyl  alcohol . 

(I36) 

B  CsHsNO 

Acetanilide . 

23,740 

_ 

3.208 

421.7 

0.0  - 

60.0 

105 

A  CHiO 

Methyl  alcohol . 

(475) 

B  (J14-H.8O2 

Anthraquinone . 

2S5.2 

35,970 

_ 

1.939 

649.7 

20.0  - 

50.0 

106 

A  CHiO 

Methyl  alcohol. .  .  . 

(475) 

B  CuHio 

Anthracene . 

216.5 

34,150 

_ 

2.303 

556.1 

10.0  - 

60.0 

185 

A  C2H2CU 

Tetrachloroethane . 

(475) 

B  CuHsOs 

Anthraquinone . 

285.2 

22 , 525 

_ 

1.754 

124.0 

20.0  - 

140.0 

186 

A  C2H2CI4 

Tetrachloroethane . 

(475) 

B  CuHio 

Anthracene . 

216.5 

24,310 

_ 

2.423 

106.1 

10.0  - 

140.0 

187 

A  C2H2CI4 

Tetrachloroethane . 

(475) 

B  CuHio 

Phenanthrene . 

99.0 

15,320 

_ 

2.152 

106.3 

0.0  - 

85.0 

180 

A  CsHsClOa 

a-Chloroacetic  acid . 

61.7 

14,645 

_ 

2.284 

157.3 

_ 

4.0  - 

61.7 

-4.0° 

(209,  315) 

B  C2H4O2 

Acetic  acid . 

16.7 

10,430 

— 

1.880 

63.55 

— 

4.0  - 

16.7 

72.0  M 

%  B 

190 

A  CaHaClOa 

a-Chloroacetic  acid . 

61.7 

16,660 

— 

2.598 

109.8 

26.0  - 

61.7 

26.0° 

(209) 

B  CiHeOa 

Crotonic  acid . 

71.9 

12,120 

— 

1.835 

91.1 

26.0  - 

71.9 

52  M  %  B 

193 

A  C2H3CIO2 

a-Chloroacetic  acid . 

61.7 

20,870 

— 

3.257 

100.4 

16.5  - 

61.7 

16.5° 

(210,  313) 

B  CeHeO 

Phenol . 

42.4 

10 , 320 

— 

1.708 

99.6 

25.0  - 

42.4 

69.0  M 

%  B 

195 

A  C2II3CIO2 

a-Chloroacetic  acid . 

61.7 

20 , 270 

— 

3.142 

77.4 

46.7  - 

61.7 

46.7° 

(209) 

B  C7H6O2 

Benzoic  acid . 

121.5 

17,790 

— 

2.357 

129.2 

60.0  - 

121.5 

28.5  M 

%  B 

'.96 

A  C2H3CIO2 

a-Chloroacetic  acid . 

61.7 

24,030 

— 

3.748 

87.4 

15.8  - 

61.7 

15.8° 

(210,  313) 

B  CyHsO 

o-Cresol . 

31.0 

18,060 

— 

3.101 

114.4 

15.8  - 

31.0 

69.1  M 

%  B 

197 

A  C2H3CIO2 

a-Chloroacetic  acid . 

61.7 

24 , 030 

— 

3.748 

87.4 

5.0  - 

61.7 

81.3° 

(313) 

B  CjHsO 

m-Cresol . 

10.5 

10,190 

— 

1.876 

114.4 

— 

3.0  - 

10.5 

81.3  M 

%  B 

198 

A  C2H3CIO2 

a-Chloroacetic  acid . 

61.7 

24,030 

— 

3.748 

87.4 

20.0  - 

61.7 

13.4° 

(313) 

B  CjHsO 

P-Cresol . 

36.0 

10,625 

— 

1.795 

114.4 

13.4  - 

36.0 

72.0  M 

%  B 

203 

A  C2H3CIO2 

a-Chloroacetic  acid . 

61.7 

16,175 

— 

2.523 

69.43 

30.5  - 

61.7 

30.5° 

(209) 

B  CsHsOa 

Phenylacetic  acid . 

77.5 

14,710 

— 

2.192 

144 . 04 

30.5  - 

77.5 

46.0  M 

%  B 

2  u4 

A  C2H3CIO2 

a-Chloroacetic  acid . 

61.7 

21,160 

— 

3.211 

69.43 

47.3  - 

61.7 

47.3° 

(209) 

B  CsHsOa 

o-Toluic  acid . 

103.4 

21,920 

— 

3.042 

144 . 04 

75.0  - 

103.4 

28.2  M 

%  B 

205 

A  C2H3CIO2 

a-Chloroacetic  acid . 

61.7 

19,725 

— 

3.077 

69.43 

46.5  - 

61.7 

46.5° 

(209) 

B  CsHsOa 

m-Toluic  acid . 

107.6 

18,860 

— 

2.587 

144.04 

80.0  - 

107.6 

28.8  M 

%  B 

206 

A  C2H3CIO2 

a-Chloroacetic  acid . 

61.7 

19,725 

— 

3.077 

69.43 

56.8  - 

61.7 

56.8° 

(209) 

B  CsHsOa 

P-Toluic  acid . 

178.6 

24 , 620 

— 

2.847 

144.04 

56.8  - 

178.6 

9.3  M 

%  B 

208 

A  C2H3CIO2 

a-Chloroacetic  acid . 

61.7 

18,380 

— 

2.866 

63.8 

47.6  - 

61.7 

47.6° 

(209) 

B  CsHsOa 

Cinnamic  acid . 

136.8 

18,210 

— 

2.308 

156.7 

85.0  - 

136.8 

25.0  M 

%  B* 

ziu 

A  C2H3CIO2 

a-Chloroacetic  acid . 

61.4 

22,810 

— 

3.562 

44.1 

26.7  - 

61.4 

26.7° 

(315) 

B  C13H 10O  3 

Salol . 

40.85 

25,460 

— 

4.237 

226.8 

26.7  - 

40.85 

60.5  M 

%  B 

220 

A  C2H3CIO2 

/S-Chloroacetic  acid . 

56.6 

18,090 

- 

2.865 

100.4 

20.0  - 

56.6 

11.8° 

(313) 

B  CsHeO 

Phenol . 

42.0 

10,320 

— 

1.708 

99.6 

25.0  - 

42.4 

65.0  M 

%  B 

221 

A  C2H3CIO3 

/S-Chloroacetic  acid . 

56.6 

18,130 

- 

2.873 

87.4 

13  - 

56.6 

13.0° 

(313) 

B  CiHsO 

o-Cresol . 

31.0 

18.060 

- 

3.101 

114.4 

13  - 

31.0 

63.55  M  %  B 

222 

A  C2H3CIO2 

0-Cliloroacetic  acid . 

56.6 

18,680 

- 

2.960 

87.4 

4.5  - 

56.6 

-4.5° 

(313) 

B  C7HsO 

m-Cresol . 

10.5 

10,190 

- 

1.876 

114.4 

— 

4.5  - 

10.5 

78.7  M 

%  B 

223 

A  C2H3CIO2 

/3-Chloroacetic  acid . 

56.6 

18,090 

- 

2.866 

87.4 

20.0  - 

56.6 

10.7° 

(313) 

B  C7H8O 

p-Cresol . 

36.0 

10,625 

- 

1.795 

114.4 

10.7  - 

36.0 

69.3  M 

%  B 

230 

A  C2H3CIO2 

/S-Chloroacetic  acid . 

56.6 

20,770 

- 

3.292 

44.1 

25.4  - 

56.4 

25.4° 

(315) 

B  CuHioOa 

Salol . 

40.85 

25,460 

— 

4.237 

226.8 

25.4  - 

40.85 

57.0  M 

%  B 

245 

A  C2H4Br2 

Ethylene  dibromide . 

9.7 

11,520 

— 

2.128 

240.6 

~ 

20.0  - 

9.7 

-27.6° 

(36) 

B  CeHe 

Benzene . 

5.5 

10,450 

— 

1.959 

41.56 

— 

27.6  - 

5.5 

54.0  M 

%  B 

248 

A  CaHjBra 

Ethylene  dibromide . 

9.7 

12,475 

- 

2.304 

142.2 

- 

10  - 

9.7 

-20.0° 

(375) 

B  CeHiaOs 

Paraldehyde . 

12.0 

13,470 

— 

2.468 

70.32 

20  - 

12.0 

49.0  M 

%  B 

249 

A  CaHaBra 

Ethylene  dibromide . 

9.7 

11,480 

- 

2.121 

109.8 

- 

10  - 

9.7 

-12.4° 

(375) 

B  CaH-Br 

p-Bromotoluene . 

26.71 

15,880 

— 

2.767 

91.05 

0.0  - 

26.74 

36.1  M 

%  B 

250 

A  C2H4Brj 

Ethylene  dibromide . 

9.7 

11,980 

— 

2.212 

204.0 

- 

40.0  - 

9.7 

(22) 

B  C7Hs 

Toluene . 

251 

A  C2H4Bra 

Ethylene  dibromide . 

9.7 

11,710 

- 

2.163 

177.05 

- 

20.0  - 

9.7 

-20° 

(375) 

B  CuHio 

p-Xylene . 

13.5 

14,660 

- 

2.672 

56.48 

— 

20.0  - 

13.5 

44.0  M 

%  B 

252 

A  C2H4Bra 

Ethylene  dibromide . 

9.7 

11,445 

- 

2.113 

146.65 

0.25- 

9.7 

0.25° 

(16,  86) 

B  CioHa 

Naphthalene . 

80.1 

18,525 

- 

2.739 

68.19 

30  - 

80.1 

15.1  M 

%  B 

255 

A  CaHaBra 

Ethylene  dibromide . 

9.7 

11,520 

— 

2.128 

111.05 

— 

5.3  - 

9.7 

-5.3° 

(86) 

B  CiaHnN 

Diphenylamine . 

52.9 

18,140 

- 

2.907 

90.05 

5.0  - 

52.9 

24.4  M 

%  B 

257 

A  C2H4CI2 

Ethylene  dichloride . 

-40.0 

12,480 

- 

2.878 

126.7 

— 

53.0  - 

-40.0 

-53.0° 

(21) 

B  CoHs 

Benzene . 

5.5 

9,940 

— 

1.798 

78.93 

— 

53.0  - 

5.5 

32.5  M 

%  B 

258 

A  C2H4CI2 

Ethylene  dichloride . 

(345) 

B  C.oHs 

Naphthalene . 

80.1 

18,270 

- 

2.702 

129.4 

— 

10  - 

80.1 

267 

A  C2H1O2 

Acetic  acid . 

16.7 

11,575 

— 

2.087 

50.86 

8.4  - 

16.7 

8.4° 

(212) 

B  C4H6O4 

Dimethyl  oxalate . 

53.2 

34 , 780 

- 

3.533 

196.6 

20.0  - 

53.2 

14.0  M 

%  B 

275 

A  C2H4O2 

Acetic  acid . 

16.7 

10,870 

1.959 

63.83 

— 

15.0  - 

16.7 

-15.0° 

(31  2,  345) 

B  CeHsO 

Phenol . 

40.5 

12,480 

— 

2.078 

156.7 

10.0  - 

40.5 

41.5  M 

%  B 

277 

A  C2H4O2 

Acetic  acid . 

16.7 

11,385 

— 

2.052 

41.2 

— 

7.0  - 

16.7 

-7.0° 

(212) 

E  (JoHloOl 

Dimethyl  succinate . 

18.2 

27,520 

- 

4.938 

242 . 7 

— 

7.0  - 

18.2 

34.0  M 

%  B 

279 

A  C2H4O2 

Acetic  acid . 

16.7 

11,385 

— 

2.052 

203.3 

9.5  - 

16.7 

9.5° 

(209,  345 

B  C7H6O2 

Benzoic  acid . 

121.4 

18,510 

2.450 

49.19 

40.0  - 

121.4 

12.0  M 

%  B 

284 

A  C2H4O2 

Acetic  acid . 

15.05 

11,290 

— 

2.047 

39.99 

4.27- 

15.05 

-4.27° 

(375) 

B  CjoHhO 

Thymol . 

49.32 

19,890 

— 

3.222 

250.0 

20.0  - 

49.32 

28.4  M 

%  B 

*  36.3  M  %  B  at  70.0°. 
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No. 

Formula 

Name 

M.  P. 

a 

b 

1  c 

|  Range, 

°C 

Eut.  temp,  and  % 

Lit. 

285 

A 

(NILO* 

Acetic  acid . 

(475) 

B 

C12EUN 

Carbazole . 

245.2 

25,530 

- 

1.780 

276.5 

20.0  - 

110 

287 

A 

CsHiOj 

Acetic  acid  .  . . 

(475) 

B 

C14H802 

Anthraquinone . 

285.2 

31,910 

- 

2.093 

344.5 

25.0  - 

100.0 

288 

A 

CaH,02 

Acetic  acid . 

(475) 

B 

C14H1O 

Anthracene . 

216.5 

31,840 

- 

2.470 

296.7 

20.0  - 

100.0 

292 

A 

C2H6NO 

Acetamide . 

79.0 

14 , 590 

- 

2.168 

128.2 

40.0  - 

78.5 

(436) 

B 

C2H60 

Ethyl  alcohol . 

293 

A 

C2H5NO 

Acetamide . 

79.0 

15,980 

- 

2.370 

66.30 

27.2  - 

79.0 

27.2° 

(3443 

B 

CsHjNOj 

Urethane . . 

49.0 

18,660 

- 

3.026 

150.9 

27.2  - 

49.0 

39.0  M 

%  B 

314 

A 

(NHeO 

Ethyl  alcohol . . 

(436) 

B 

C3H7NO3 

Urethane . . 

47.0 

20 , 290 

— 

3.331 

193.3 

15.0  - 

47.0 

335 

A 

C2H6O 

Ethyl  alcohol . 

(436) 

B 

c7h9n 

p-Toluidine . 

42.0 

27 , 000 

- 

4.472 

232.4 

0.0  - 

42.0 

345 

A 

c2h«o 

Ethyl  alcohol . 

(136) 

B 

CsHsNO 

Acetanilide . 

15,690 

- 

2.120 

293.3 

0.0  - 

80.0 

356 

A 

CsHeO 

Ethyl  alcohol . 

(475) 

B 

CiiHsCh 

Anthraquinone . 

285.2 

42,640 

- 

3.179 

451.7 

20.0  - 

70.0 

380 

A 

CaHsO 

Acetone . 

(345) 

B 

CioHs 

Naphthalene . 

80.1 

23,760 

- 

3.513 

228.4 

10.0  - 

80.1 

381 

A 

CsH.O 

Acetone . 

(475) 

B 

C02H9N 

Carbazole . 

245.2 

12,390 

- 

0.595 

287.7 

20.0  - 

60.0 

382 

A 

CsHeO 

Acetone . 

(345) 

B 

Cl2Hl0 

Acenaphthene . 

95.0 

37,980 

- 

5.390 

265.5 

10.0  - 

95.0 

383 

A 

CaHsO 

Acetone . 

(34  5) 

B 

Cl3Hl0 

Fluorene . 

114.5 

30 , 250 

- 

4.078 

286.1 

10.0  - 

50.0 

384 

A 

CsHeO 

Acetone . 

(475) 

B 

ChHsOs 

Anthraquinone . 

285.2 

27,570 

- 

1.436 

358.5 

15.0  - 

60.0 

385 

A 

CsHsO 

Acetone . 

(475) 

B 

Cl4Hl0 

Anthracene . 

216.5 

26,640 

— 

2.176 

307.0 

15.0  - 

55.0 

386 

A 

CsHeO 

Acetone . 

(153) 

B 

Ci.Hio 

Phenanthrene . 

99.0 

22 , 080 

- 

3.096 

307.0 

-  10.0  - 

30.0 

389 

A 

C3H7NO2 

Urethane . 

47.0 

21,151 

— 

3.451 

148.2 

25.0  - 

47.0 

* 

(436) 

B 

CaHsO 

Propyl  alcohol . 

390 

A 

C3H7NO3 

Urethane . . 

47.0 

22,010 

— 

3.571 

101.1 

35.0  - 

47.0 

O 

O 

CN 

(245) 

B 

C5H12O 

n-Amyl  alcohol . 

26.0  M 

%  A 

397 

A 

C3H7NO2 

Urethane . 

48.3 

18,080 

- 

2.932 

65.94 

41.0  - 

48.3 

41.0° 

(344,  345) 

B 

CsHsNO 

Acetanilide . 

113.0 

26 , 220 

— 

3.545 

151.6 

41.0  - 

113.0 

15.3  M 

%  B 

468 

A 

C4H8O2 

Ethyl  acetate . 

(345) 

B 

CioHs 

Naphthalene . 

80.1 

22 , 200 

— 

3.282 

145.3 

10.0  - 

80.1 

469 

A 

C4H8O2 

Ethyl  acetate . 

(475) 

B 

C14H10 

Anthracene . 

216.5 

26 , 720 

— 

2.319 

197.7 

25.0  - 

70.0 

470 

A 

CiHsOj 

Ethyl  acetate . 

(475) 

B 

C14H10 

Phenanthrene . 

99.0 

24,910 

— 

3.534 

202.5 

10.0  - 

65.0 

496 

A 

C4H10O 

Ethyl  ether . 

(419) 

B 

C  6H  4Br  2 

p-Dibromobenzene . 

87 

24,210 

— 

3.512 

318.4 

10.0  - 

87.0 

503 

A 

C4H10O 

Ethyl  ether . 

(345) 

B 

CioHs 

Naphthalene . 

80.1 

22 , 500 

— 

3.326 

172.9 

15.0  - 

35.0 

504 

A 

C4H10O 

Ethyl  ether . 

(4  7  5) 

B 

C14H8O2 

Anthraquinone . 

285.2 

27,070 

— 

1.076 

280.8 

5,0  - 

30.0 

505 

A 

C4H10O 

Ethyl  ether . 

(1  53,  1  57) 

B 

CnH.o 

Phenanthrene . 

99.0 

21,610 

— 

2.968 

240.5 

-  10.0  - 

30.0 

509 

A 

CoHaN 

Pyridine . 

-39.4 

7,407 

— 

1.656 

101.25 

-57  - 

-39.4 

-57.0° 

(151, 385) 

B 

CsHs 

Benzene . . 

5.5 

11,325 

— 

2.124 

98.75 

-40  - 

5.5 

26.5  M 

%  B 

516 

A 

CsHsN 

Pyridine . 

-39.4 

-41.0° 

(1  51,  345) 

B 

CioHa 

Naphthalene . 

80.1 

18,370 

— 

2.717 

162.0 

0.0  - 

80.1 

3.8  M 

%  B 

518 

A 

CoHsN 

Pyridine . 

(345) 

B 

Cl2HlO 

Acenaphthene . 

95.0 

27,350 

— 

3.881 

195.0 

20.0  - 

95.0 

519 

A 

CaHaN 

Pyridine . 

(345) 

B 

Cl.3H.lO 

Fluorene . 

114.5 

22 , 980 

— 

3.097 

210.1 

10.0  - 

114.5 

520 

A 

CaHaN 

Pyridine . 

(475) 

B 

Cl4H802 

Anthraquinone . 

2S5.2 

30 , 090 

— 

2.533 

263.2 

10.0  - 

100.0 

522 

A 

CaHaN 

Pyridine . 

(475) 

B 

Cl4HlO 

Phenanthrene . 

99.0 

17,810 

— 

2.502 

225.5 

5.0  - 

75.0 

524 

A 

CaH„N 

Piperidine . 

-13.0 

13,590 

— 

2.728 

103.65 

-30  - 

-13 

—  30 . 0P 

(321) 

B 

CaH,2 

Cyclohexane . 

6.2 

19,815 

— 

3.704 

96.5 

-  5.0  - 

6.2 

35.5  M 

%  B 

555 

A 

CsHaNaOe 

1,  3,  5-Trinitrobenzene . 

120.3 

15,050 

— 

2.002 

126.7 

76  - 

120.3 

76.0° 

(43) 

B 

C6H4N2O4 

0-  Dinitrobenzene . 

116.5 

22,690 

— 

3.041 

78.9 

69.0  - 

116.5 

44.5  M 

%  B 

A 

CaHaNaOo 

1,  3,  5-Trinitrobenzene  (metastable) . 

106.3 

13,430 

- 

1.849 

126.7 

69.0  - 

106.3 

69.0° 

37.4  M 

%  B 

556 

A 

C6H3N  3O6 

1,  3,  5-Trinitrobenzene . 

120.3 

15,080 

— 

2.002 

126.7 

59.0  - 

120.3 

59.0° 

(43) 

B 

C6H4N2O1 

m-Dinitrobenzene . 

89.9 

17,980 

— 

2.588 

78.9 

52.5  - 

89.9 

57.5  M 

%  B 

A 

CaHaNaOe 

1,  3,  5-Trinitrobenzene  (metastable)  .... 

106.3 

13,430 

- 

1.849 

126.7 

52.5  - 

106.3 

52.5° 

50.7  M 

%  B 

*  19.5  M  %  A  at  0°,  32.0  M  %  A  at  10°. 
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Equations. — •( Continued ) 


1NO. 

Formula 

Name 

M.  P.  j 

a  1 

b 

0 

Range, 

°C  lEut.  temp,  and  % 

Lit. 

564 

A  CeHeNeOe 

1,  3,  5-Trinitrobenzene . 

120.3 

14,730 

_ 

1.951 

93.9 

55.8  - 

120.3 

55.8° 

(43,  109) 

B  C7H5JN  3O6 

Trinitrotoluene ...  . 

80.2 

21,340 

— 

3.157 

106.5 

52  - 

80.2 

57.0  M 

%  B 

A  C6H.3N 3O6 

1,  3,  5-Trinitrobenzene  (metastable) . 

106.3 

14,200 

- 

1.954 

93.9 

52.0  - 

106.3 

52.0° 

53.0  M 

%  B 

565 

A  CeHsNaOe 

1.  3,  5-Trinitrobenzene . 

120.3 

14,830 

— 

1.969 

74.24 

82.6  - 

120.3 

82.6° 

(43) 

B  CiHsNsOs 

Tetranitrophenylmethylaniline  (Tetryl).  . 

128.5 

24 , 790 

— 

3.222 

134.7 

75.5  - 

128.5 

38.3  M 

%  B 

A  C6H3N3O6 

1,  3,  5-Trinitrobenzene  (metastable)  .... 

106.3 

13,870 

- 

1.910 

74.24 

75.5  - 

106.3 

75.5° 

32.0  M 

%  B 

583 

A  C6H3N3O7 

Picric  acid . 

122.3 

17,605 

_ 

2.326 

136.2 

61.0  - 

122.3 

61.0° 

(43) 

B  CeH4N20i 

m-  Dinitrobenzene . 

89.9 

16,520 

_ 

2.372 

76.85 

61.0  - 

89.9 

62.4  M 

%  B 

584 

A  CeHaNsOj 

Picric  acid . 

122.3 

17,410 

_ 

2  300 

124.4 

87.0  - 

122.3 

81.5° 

(43) 

B  CeHrNsOs 

2.  4-Dinitrophenol . 

112.5 

23,730 

— 

3.  217 

80.37 

92.0  - 

112.5 

47.5  M 

%  B 

585 

A  C6H3N3O7 

Picric  acid . 

122.4 

40,200 

— 

5.310 

100.4 

113.5  - 

122.4 

113.5° 

(105) 

B  CoHjNiOe 

Picramide . 

184.0 

27,490 

— 

3  142 

99.57 

127.0  - 

184.  0 

25.0  M 

%  B 

586 

A  CoHsiN 3O7 

Picric  acid . 

120.0 

17,410 

— 

2.314 

164.8 

34.0  - 

120.0 

34,0° 

(259) 

B  CeHsNOa 

o-Nitrophenol . 

45.  5 

17,890 

— 

2.934 

60.70 

34  0  - 

45.5 

77.8  M 

%  B 

587 

A  C6H3N3O7 

Picric  acid . 

120.0 

19,146 

— 

2.542 

164.8 

71.0  - 

120.0 

71.0° 

(2  59) 

B  CeHsNOa 

m-Nitrophenol . 

94.5 

23,730 

_ 

3.372 

60.70 

71.0  - 

94.5 

56.9  M 

%  B 

588 

A  C6H3N3O7 

Picric  acid . 

120.0 

19,146 

— 

2.542 

164.8 

79.0  - 

120.0 

79.0° 

^259, 

B  CeHsNOa 

p-Nitrophenol . 

113.0 

22 , 690 

— 

3.069 

60.7 

79.0  - 

113.0 

50.0  M 

%  B 

594 

A  CsHsNsO? 

Picric  acid . 

122.0 

18,070 

— 

2.389 

100.9 

59.7  - 

122.0 

59.7° 

(43,  1  34,  448  ) 

B  CrHsNaOs 

Trinitrotoluene . 

80.3 

20 , 880 

— 

3.082 

99.13 

59.7  - 

80.3 

64.0  M 

%  B 

596 

A  CGH3N3O7 

Picric  acid . 

121.8 

19,530 

— 

2.582 

125.8 

65.0  - 

121.8 

53.3° 

(43) 

B  C  7  H  6  N  2  0 1 

2,  4-Dinitrotoluene . 

69.5 

21,060 

— 

3.211 

79.52 

53.3  - 

69.5 

69.0  M 

%  B 

656 

A  CsHeBrCl 

o-Bromochlorobenzene . 

-12.1 

12,250 

— 

2.451 

100 

-  18.6  - 

-12.1 

-18.6° 

(181, 

B  C6HiBrCl 

p-Bromoehlorobenzene . 

64.6 

18,510 

— 

2.862 

100 

25.0  - 

64.6 

13.3  M 

%  B 

661 

A  CeHiBrNOz 

o-Bromonitrobenzene . 

38.5 

16,875 

— 

2.829 

100 

16.85- 

38.5 

16.85° 

(350) 

B  CcHjBrNOi 

m-Bromonitrobenzene . 

52.56 

20,710 

— 

3.322 

100 

16.85- 

52.56 

38.7  M 

%  B 

662 

A  CeHiBrNOj 

o-Bromonitrobenzene . 

38.5 

19,240 

— 

3.225 

100 

34 . 24- 

38.5 

34 . 24° 

(160,  3  50) 

B  CeHiBrNOj 

p-Bromonitrobenzene . 

124.92 

24,310 

— 

3.190 

100 

45.0  - 

124 . 92 

10.6  M 

%  B 

664 

A  CeH4BrN02 

o-Bromonitrobenzene . 

38.5 

21,380 

— 

3.584 

265.2 

-  8.7  - 

38.5 

-8.7° 

(47) 

B  CeHe 

Benzene . 

5.5 

11,500 

— 

2.152 

37.72 

-  8.7  - 

5.5 

77.0  M 

%  B 

665 

A  CsHiBrNOj 

m-Bromonitrobenzene . 

52.56 

20 , 200 

— 

3.223 

100 

44.75- 

52.56 

44.75° 

^350) 

B  CeHiBrNOs 

p-Bromonitrobenzene . 

124.92 

22,730 

- 

2.983 

100 

44.75- 

124.92 

17.5  M 

%  B 

669 

A  CeH4BrN02 

m-Bromonitrobenzene . 

52.6 

25,740 

— 

4.130 

265.2 

-  3.1  - 

52.6 

-3.1° 

(47) 

B  CeHs 

Benzene . 

5.5 

11,500 

— 

2.152 

37.72 

-  3.1  - 

5.5 

86.0  M 

%  B 

671 

A  C6H4BrN02 

p-Bromonitrobenzene . 

124.3 

27,660 

- 

3.636 

265.2 

50.0  - 

124.3 

3.7° 

(47> 

B  CsHe 

Benzene  . 

5.5 

11,500 

— 

2.152 

37.72 

3.7  - 

5.5 

97.0  M 

%  B 

672 

A  CsHjBrj 

o-Dibromobenzene . 

6.7 

13,970 

- 

2.609 

100 

0.3  - 

6.7 

0.3° 

(181) 

B  CeHiBra 

p-Dibromobenzene . 

86.7 

20,010 

- 

2.903 

100 

20.0  - 

86.7 

13.0  M 

%  B 

673 

A  C6H4Br2 

p-Dibromobenzene . 

88.3 

23,510 

— 

3.399 

149.7 

34.0  - 

88.3 

34.0° 

(379.5) 

B  CeHiCINOs 

m-Chloronitrobenzene . 

45.5 

20,010 

— 

3.280 

66.79 

34.0  - 

45. 5 

75.0  M 

%  B 

677 

A  CsHiBrs 

p-Dibromobenzene . 

87.0 

20 , 290 

— 

2.944 

150.3 

5.0  - 

87.0 

(419) 

B  CeHoBr 

Bromobenzene . 

678 

A  C6ELBr2 

p-Dibromobenzene . 

89.0 

24 , 500 

- 

3.536 

191.7 

20.0  - 

89.0 

(244) 

B  C6H5N02 

Nitrobenzene . 

679 

A  CsHaBn 

p-Dibromobenzene . 

87.0 

21,070 

- 

3.055 

302.4 

10.0  - 

87.0 

(344,  4  1  £) 

B  CsHs 

Benzene . 

680 

A  CsHiBrz 

p-Dibromobenzene . 

89.0 

30,950 

— 

4.466 

253.5 

20.0  - 

89.0 

(344) 

B  CsHvN 

Aniline . 

682 

A  CeH4Br2 

p-Dibromobenzene . 

89.0 

20 , 800 

- 

3.001 

256.2 

10.0  - 

89.0 

(344) 

B  C7H8 

Toluene . 

687 

A  C6H4C1N02 

o-Chloronitrobenzene . 

32.09 

16,805 

- 

2.875 

100 

14.65- 

32.09 

14.65° 

e*i) 

B  CeH4C1N02 

p-Chloronitrobenzene . 

82.15 

14,640 

- 

2.152 

100 

35.0  - 

82.15 

33.1  M 

%  B 

688 

A  C6H4C1N02 

o-Chloronitrobenzene . 

31.5 

21,540 

— 

3.695 

201.8 

-  10.6  - 

31.5 

-10.6° 

e7) 

B  CeHs 

Benzene . 

5.5 

11,190 

- 

2.199 

49.55 

-  10.6  - 

5.5 

74 . 5  M 

%  B 

693 

A  CeH4ClN02 

m-Chloronitrobenzene . 

43.7 

24,510 

— 

4.040 

201.8 

-  5.7  - 

43.7 

-5.7° 

e7) 

B  CsHs 

Benzene . 

5.5 

11,190 

— 

2.199 

49.55 

-  5.7  - 

5.5 

82.2  M 

%  B 

697 

A  CsH4C1N02 

p-Chloronitrobenzene . 

82.3 

17,240 

- 

2.533 

201.8 

-  4.0  - 

82.3 

-4.0° 

(47> 

B  CsHe 

Benzene . 

5.5 

11,190 

— 

2.199 

49.55 

-  4.0  - 

5.5 

84.7M 

%  B 

701 

A  CeH4Cl2 

o-Dichlorobenzene . 

-17.5 

13,205 

- 

2.699 

100 

-  23.4  - 

-17.5 

-23.4° 

(181, 

B  CeH4Cl2 

p-Dichlorobenzene . 

52,6 

18,010 

- 

2.889 

100 

-  23.4  - 

52.6 

13.3  M 

%  B 

703 

A  CeHaCUOiSs 

m-Benzenedisulfonyl  chloride . 

60.0 

18,180 

— 

2.851 

100 

46.2  - 

60.0 

46.2°  * 

( 1 7  5  i 

B  CeH4Cl204S2 

p-Benzenedisulfonyl  chloride . 

140.8 

14,550 

— 

1.836 

100 

71.0  - 

140.8 

24.6M 

%  B 

707 

A  C6H4INO2 

o-Iodonitrobenzene . 

54.0 

46.6° 

(162,  171) 

B  CsH4lN02 

p-Iodonitrobenzene . 

173.1 

26,410 

- 

3.091 

100 

60.0  - 

173.1 

ca.  5.0  M  %  b 

708 

A  CeH4N204 

o-Dinitrobenzene . 

116.5 

22 , 490 

- 

3.016 

100 

80.0  - 

116.5 

64.0° 

(43) 

B  CeH4N204 

m-Dinitrobenzene . 

89.9 

16,940 

- 

2.438 

100 

64.0  - 

89.9 

65.0  M 

%  B 

709 

A  C6H4N204 

o-Dinitrobenzene . 

116.5 

33 , 500 

- 

4.492 

215.4 

50.0  - 

116.5 

4 . 3°t 

(228) 

B  CeHs 

Benzene . 

5.2 

98.0  M 

%  B 

714 

A  CeH4N204 

0-Dinitrobenzene . 

116.5 

22 , 880 

- 

3.068 

74.05 

63.8  - 

116.5 

63.8° 

(43) 

B  C7H5N30s 

2,  4,  6-Trinitrotoluene . 

80.2 

25,520 

- 

3.772 

135.2 

63.8  - 

80.2 

66.0  M 

%  B 

716 

A  CcH4N204 

o-Dinitrobenzene . 

116.5 

22,590 

— 

3.030 

92.28 

55.4  - 

116.5 

55.4° 

(43) 

B  C7H6N2O4 

2,  4-Dinitrotoluene . 

69.5 

21 , 630 

— 

3  299 

108.4 

55.4  - 

96.5 

72.6  M 

%  B 

...  ..  -  - 

*  33.7  M  %  B  at  60°. 
f  2.5  M  %  A  at  20°,  5.3  M  %  B  at  35°. 
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No.  | 

Formula  | 

Name 

M.  P.  1 

a  | 

b  1 

c 

Range, 

°C  |Eut.  temp,  and  % 

Lit. 

719 

A  CeHiNaO. 

o-Dinitrobenzene . 

116.0 

23,350 

- 

3.135 

131.3 

62.0 

- 

116.0 

62.0° 

(2591 

B  CioHs 

Naphthalene . 

80.  1 

21,050 

- 

3.112 

76. 17 

62.0 

- 

80. 1 

68.0  M  %  B 

720 

A  CeHiNaCh 

o-Dinitrobenzene . 

116.5 

20,800 

- 

2.790 

117.5 

90.0 

- 

116.5 

30.2°* 

(237) 

B  CioH»N 

a-Naphthylamine . 

48.0 

12,250 

— 

1.992 

85. 1 

30.2 

- 

48.0 

76 . 4  M  %  B 

721 

A  C6H4N2O4 

o-Dinitrobenzene . 

116.5 

20 , 800 

— 

2.790 

117.5 

90.0 

- 

116.5 

73.5° 

(2  3  7) 

B  C10H9N 

0-Naphthylamine . 

109.0 

19,880 

- 

2.718 

85. 1 

73.5 

- 

109.0 

52 . 8  M  %  B 

723 

A  C6H4N2O4 

o-Dinitrobenzene . 

116.5 

23,600 

- 

3.163 

109.1 

71.5 

116.5 

71.5° 

(2  3  9  j 

B  C12H10 

Acenaphthene . 

92.5 

24 , 260 

- 

3.468 

91.7 

71.5 

- 

92.5 

61.5  M  %  B 

724 

A  C6H4N2O4 

o-Dinitrobenzene . 

116.5 

22,280 

— 

2.937 

101.2 

78.0 

116.5 

78.0° 

(230) 

B  C13H10 

Fluorene . 

112.5 

20 , 100 

— 

2.723 

98.8 

78.0 

112.5 

53.0M  %  B 

726 

A  C6H4N2O4 

o-Dini  trobenzene . 

116.5 

26,150 

— 

3.515 

94.4 

75.0 

- 

116 

75.0° 

(228) 

B  C11H10 

Phenanthrene . 

103.0 

18,800 

— 

2.614 

105.9 

75.0 

103.0 

61.0  Wt.  %  B 

730 

A  C6H4N2O4 

m-Dinitrobenzene . 

89.8 

20,590 

— 

2.921 

215.4 

-  0.8 

- 

89.8 

-0.8° 

(228,  419) 

B  CeHe 

Benzene . 

5.2 

11,500 

— 

2.155 

46.43 

-  0.8 

5.2 

89.3M  %  B 

738 

A  C6H4N2O4 

m-Dinitrobenzene . 

89.9 

16,930 

— 

2.436 

74.05 

52.3 

- 

89.9 

52.3° 

(43,  130) 

B  C7H5N3O6 

2,  4,  6-Trinitrotoluene . 

80.3 

25,510 

— 

3.770 

135. 1 

52.3 

- 

80.3 

47.5  M  %  B 

739 

A  C6H4N2O4 

m-Dinitrobenzene . 

89.9 

17,550 

— 

2.524 

92.28 

44.9 

89.9 

44.9° 

(43,  130) 

B  CjHeNaOi 

2,  4-Dinitrotoluene . 

69.5 

21,630 

— 

3.299 

108.4 

44.9 

- 

69.5 

56.0  M  %  B 

741 

A  C6H4N2O4 

m-Dinitrobenzene . 

89.4 

17,570 

- 

2.531 

122.7 

40.0 

- 

89.4 

29.7° 

(130) 

B  C7H7NO2 

p-Nitrotoluene . 

51.4 

15,410 

— 

2.480 

81.52 

29.7 

- 

51.4 

66.5  M  %  B 

743 

A  C6H4N2O4 

m-Dinitrobenzene . 

90.2 

23 , 000 

— 

3.307 

124.4 

68.5 

90.2 

68.5° 

(82) 

B  CsH»NO 

Acetanilide . 

113.5 

23,570 

- 

3.186 

80.35 

68.5 

113.5 

38.5  M  %  B 

751 

A  C6H4N2O4 

m-Dinitrobenzene . 

89.0 

17,640 

- 

2.547 

101.2 

70.0 

89.0 

54.0° 

(230) 

B  C13H10 

Fluorene . 

112.5 

17,420 

— 

2.236 

98.8 

70.0 

- 

112.5 

42.2  M  %  B 

753 

A  C6H4N2O4 

m-Dinitrobenzene . 

89.5 

16,940 

- 

2.441 

94.4 

60.0 

- 

89.5 

48.5° 

(228) 

B  C14H10 

Phenanthrene . 

103.5 

15,020 

— 

2.909 

105.9 

60.0 

- 

103.5 

49.0  Wt.  %  B 

766 

A  C6H4N2O4 

p-Dini  trobenzene . 

169.5 

23,930 

— 

2.824 

109.1 

90.0 

169.5 

81.5° 

(239) 

B  C12H10 

Acenaphthene . 

92.5 

22 , 300 

- 

3. 188 

91.7 

81.5 

- 

92.5 

80.0  M  %  B 

767 

A  C6H4N2O4 

p-Dinitrobenzene . 

172.0 

25,840 

— 

3.033 

101.2 

130.0 

172.0 

90.0° 

(230) 

B  C13H10 

Fluorene . 

112.5 

17,420 

— 

2.336 

98.8 

95.0 

112.5 

72.0  M  %  B 

768 

A  C6H4N2O4 

p-Dinitrobenzene . 

171.5 

24,730 

— 

2.905 

94.35 

146.0 

- 

171.5 

146.0° 

(252) 

B  C14H10 

Anthracene . 

212.5 

27,500 

— 

2.960 

106.0 

146.0 

- 

212.5 

35.0  Wt.  %  B 

772 

A  CeHiNaOe 

2,  4-DinitrophenoI . 

112.5 

23,730 

- 

3.217 

132.4 

50.0 

- 

112.5 

36.5° 

(82) 

B  CeHeNOa 

o-Nitrophenol . 

46.2 

17,890 

— 

2.926 

75.54 

36.5 

46.2 

81.5  M  %  B 

781 

A  C6H4N2O5 

2,  4-Dinitrophenol . 

112.5 

25,760 

- 

3.492 

136.25 

79.0 

- 

112.5 

79.0° 

(82) 

B  CaHgNO 

Acetanilide . 

113.5 

19,300 

— 

2.609 

73.35 

79.0 

- 

113.5 

56 . 0  M  %  B 

791 

A  C6H4N2O5 

2,  4-Dinitrophenol . 

112.0 

22,300 

— 

3.024 

110.8 

74.0 

- 

112.0 

74.0° 

(230) 

B  C13H10 

Fluorene . 

112.5 

17,540 

— 

2.366 

90.24 

74.0 

- 

112.5 

54 . 8  M  %  B 

793 

A  C6H4N2O6 

2,  4-Dinitrophenol . 

111.0 

101.0° 

(252) 

B  C14H10 

Anthracene . 

213.0 

24 , 820 

2.668 

96.8 

101.0 

- 

213.0 

15.5  Wt.  %  B 

822 

A  CeHeBrO 

o-Bromophenol . 

5. 5 

10,910 

2.049 

100 

-  11.7 

- 

5.5 

-11.7° 

(183) 

B  CeHeBrO 

p-Bromophenol . 

63.5 

14,200 

— 

2.203 

100 

20.0 

- 

63.5 

27.2  M  %  B 

825 

A  CeHeCl 

Chlorobenzene . 

-45 

8,770 

— 

2.008 

80.06 

-  54.2 

- 

-45.0 

-54.2° 

(331) 

B  C7H5CIO 

Benzoyl  chloride . 

-  0.5 

14,560 

— 

2.790 

124.9 

-  40.0 

- 

-0.5 

18.0M  %  B 

827 

A  CeHeCl 

Chlorobenzene . 

(112,  419,  430 

B  CioHs 

Naphthalene . 

80.1 

18,200 

— 

2.690 

113.9 

-  10.0 

80.1 

475) 

829 

A  CeHsCl 

Chlorobenzene . 

(345) 

B  C12H10 

Acenaphthene . 

95.0 

21,820 

3.098 

137.0 

10.0 

- 

95.0 

830 

A  CeHsCl 

Chlorobenzene . 

(147.6) 

B  C13H10 

Fluorene . 

114.5 

21,150 

— 

2.851 

147.6 

40.0 

- 

114.5 

t 

831 

A  CeHsCl 

Chlorobenzene . 

(475) 

B  C14H10 

Anthracene . 

216.5 

27,470 

— 

2.807 

158.4 

25.0 

120.0 

832 

A  C.HeCl 

Chlorobenzene . 

(475) 

B  C14H10 

Phenanthrene . 

99.0 

18,410 

— 

2.587 

158.3 

10.0 

- 

80.0 

834 

A  CeHoCIO 

o-Chlorophenol . 

8.8 

10,260 

— 

1.901 

100 

-  10.0 

- 

8.8 

-20.5° 

(183) 

B  CeHsCIO 

p-Chlorophenol . 

42.9 

11,160 

- 

1.844 

100 

20.0 

- 

42.9 

38.5  M  %  BJ 

844 

A  CeHsIO 

o-Iodophenol .  . 

40.4 

18,810 

— 

3.135 

100 

26.1 

- 

40.4 

26.1° 

(183) 

B  CeHelO 

p-Todophenol . 

92.7 

18,700 

— 

2.670 

100 

60.0 

- 

92.7 

29 . 5  M  %  B 

848 

A  CeHeNOa 

Nitrobenzene . 

5.3 

13,220 

— 

2.481 

157.6 

-  15.0 

- 

5.3 

-24.6° 

(86,  430) 

B  CeHe 

Benzene . 

5.5 

12,975 

— 

2.432 

63.43 

-24.6 

- 

5.5 

51.0  M  %  B 

850 

A  CeHeNOa 

Nitrobenzene . 

5.3 

13,210 

— 

2.477 

89.12 

1.0 

- 

5.3 

1.0° 

(48) 

B  C6H6N2O2 

o-Nitroaniline . 

71.1 

27,090 

— 

4.110 

112.2 

10.0 

- 

71.1 

8 . 5  M  %  B 

851 

A  CeHeNOa 

Nitrobenzene . 

5.3 

13,210 

- 

2.477 

89.12 

2.0 

- 

5.3 

2.0° 

(48) 

B  C6H6N2O2 

m-Nitroaniline . 

112.0 

26,510 

- 

3.598 

112.2 

50.0 

- 

112.0 

6 . 3  M  %  B 

852 

A  CeHeNOa 

Nitrobenzene . 

5.3 

13,210 

- 

2.477 

89.12 

2.5 

- 

5.3 

2.5° 

(48) 

B  CeHeNaOa 

p-Nitroaniline . 

149.0 

24,210 

- 

2.998 

112.2 

60.0 

- 

149.0 

5.5  M  %  B 

853 

A  CeHeNOa 

Nitrobenzene . 

5.3 

15,310 

- 

2.871 

130.8 

-  16.5 

- 

5.3 

-16.5° 

(9  5,  345) 

B  CeHeO 

Phenol . 

40.5 

10,775 

- 

1.795 

76.43 

5.0 

- 

40.5 

43.0  M  %  B 

857 

A  CeHeNOa 

Nitrobenzene . 

6.0 

13,930 

— 

2.608 

87.58  -  20.3 

- 

6.0 

-20.3° 

(331) 

B  C7HeC10 

Benzoyl  chloride . 

-  0.5 

22 , 020 

- 

4.218 

114.2 

-  20.3 

- 

-0.5 

46.6  M  %  B 

858 

A  CeHeNOa 

Nitrobenzene . 

(344) 

B  C-HeOa 

Benzoic  acid . 

23 , 070 

~ 

3.055 

99.20 

10.0 

- 

80.0 

861 

A  CeHeNOa 

Nitrobenzene . 

5.3 

13,210 

~ 

2.477 

96.1 

j-  3.0 

- 

5.3 

-3.0° 

(222,  4  7  5  j 

B  CioHs 

Naphthalene . 

80. 1 

19,240 

— 

2.845 

104.1 

20.0 

- 

80.1 

15.5  M  %  B§ 

*33.3  M  %  A  at  50°,  45.4  M  %  A  at  70°. 
t  7.6  M  %  B  at  0°,  12.9  M  %  B  at  20°. 
t  52.5  M  %  B  at  0°. 

§  20.6  M  %  B  at  10°. 
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Equations. — ( Continued ) 


No. 

Formula 

Name 

M.  P. 

a 

b 

c 

Range, 

°C 

Eut.  temp,  and  % 

Lit. 

863 

A 

C6H6N02 

Nitrobenzene . 

1  475) 

B 

c12h9n 

Carbazole . 

245.2 

24,010 

_ 

2.397 

135.7 

20.0 

180.0 

864 

A 

CeHtNOs 

Nitrobenzene . 

C34  5) 

B 

C12H10 

Acenaphthene . 

95.0 

22 , 870 

_ 

3.246 

125.2 

10.0 

95.0 

866 

A 

c6h6no2 

Nitrobenzene . 

(345) 

B 

C13H10 

Fluorene . 

114.5 

21,380 

_ 

2.880 

135.0 

10.0 

114.5 

867 

A 

CeHsNOz 

Nitrobenzene . 

(475) 

B 

ChHsOs 

Anthraquinone . 

285.2 

29 , 780 

_ 

2.634 

169.0 

25.0 

190.0 

868 

A 

G6H5NO2 

Nitrobenzene . 

(475) 

B 

CuHio 

Anthracene . 

216.5 

29,010 

_ 

3.134 

144.7 

5.0 

175.0 

868.1 

A 

C6H6N02 

Nitrobenzene . 

(475) 

B 

C14H1O 

Phenanthrene . 

99.0 

16,640 

_ 

2.338 

144.8 

5.0 

_ 

85.0 

869 

A 

CGH5NO3 

o-Nitrophenol . 

44.0 

20,520 

_ 

3.380 

100 

31.5 

_ 

44.0 

31.5° 

(71) 

B 

CeH&N  O3 

m-Nitrophenol . 

94.0 

19,300 

— 

2.747 

100 

31.5 

_ 

94.0 

27.5  M 

%  B 

870 

A 

CeH6NU3 

o-Nitrophenol . 

44.0 

21,050 

— 

3.470 

100 

33.5 

_ 

44.0 

33.5° 

(7 1 ) 

B 

CeHsNOa 

p-Nitrophenol . 

114.0 

17,300 

— 

2.334 

100 

33.5 

_ 

114.0 

24.5  M 

%  B 

881 

A 

C7H5NO3 

o-Nitrophenol . 

44.5 

17,980 

— 

2.953 

129.8 

15.0 

_ 

44.5 

15.0° 

(379,  381) 

B 

C7H9N 

p  Toluidine . 

37.5 

18,025 

— 

2.975 

77.04 

15.0 

_ 

43.3 

51.0  M 

%  B 

884 

A 

CeHeNOa 

0-  Nitrophenol . 

45.0 

20,960 

— 

3.442 

108.6 

29.0 

_ 

45.0 

29.0° 

(222,  410) 

B 

CioHs 

Naphthalene . 

80. 1 

18,790 

_ 

2.779 

92.1 

29.0 

_ 

80.1 

34.0  M 

%  B 

885 

A 

CsHsNOs 

o-Nitrophenol . 

44.5 

18,680 

_ 

3.072 

97.18 

20.0 

— 

44.5 

14.0° 

(237) 

B 

Cl0H.9N 

a-Naphthvlamine . 

48.0 

13,980 

— 

2.276 

102.9 

20.0 

_ 

48.0 

52.0  M 

%  B 

886 

A 

C6H.5NO3 

o-Nitrophenol . 

44.5 

20,100 

— 

3.310 

97.18 

36.3 

— 

44.5 

36.3° 

(237) 

B 

C10H9N 

/3-Naphthylamine . 

109.0 

24 , 000 

— 

3.282 

102.9 

36.3 

— 

109.0 

16.6  M 

%  B 

891 

A 

C6H5NO3 

o-Nitrophenol . 

44.6 

43.5° 

(263) 

B 

C12H9N 

Carbazole . 

236.0 

27,350 

— 

2.807 

120.1 

43.5 

- 

236.0 

2.3  Wt. 

%  B 

899 

A 

CeHsNOn 

m-Nitrophenol . 

94.0 

18,790 

— 

2.673 

100 

61.5 

— 

94.0 

61.5° 

I77) 

B 

CsHsNOs 

p-Nitrophenol . 

114.0 

16,305 

— 

2.200 

100 

61.5 

— 

114.0 

45.2  M 

%  B 

916 

A 

CeHsNOa 

m-Nitrophenol . 

95.0 

92.0° 

(263) 

B 

C12H9N 

Carbazole . 

236.1 

33,050 

— 

3.395 

120.1 

92.0 

- 

236.1 

5. 5  Wt. 

%  B 

943 

A 

C6H6N03 

p-Nitrophenol . 

111.8 

106.7° 

(263) 

B 

C12H9N 

Carbazole . 

236.0 

34,460 

— 

3.541 

120.1 

106.7 

- 

236.0 

7.4  M 

%  B 

948 

A 

CeHsNOa 

p-Nitrophenol . 

113.5 

106.0° 

(252) 

B 

CuHio 

Anthracene . 

212.5 

50 , 390 

— 

5.420 

128.1 

150.0 

- 

212.5 

6.0  Wt. 

%  B* 

954 

A 

CeHsNaOi 

2,  4-Dinitroaniline . 

179.5 

22 , 520 

— 

2.600 

132.6 

160.0 

— 

179.5 

(148) 

B 

C6H6N2O2 

o-Nitroaniline .  . 

955 

A 

C6H5N3O4 

2,  4-Dinitroaniline . 

179.5 

22 , 520 

— 

2.600 

132.6 

117.0 

- 

179.5 

117.0° 

(*  48) 

B 

CeH»N202 

p-Nitroaniline . 

148.3 

20,650 

— 

2.562 

75.4 

117.0 

- 

148.3 

62.5  M 

%  B 

962 

A 

CeHe 

Benzene . 

5.5 

27,500 

— 

5.160 

83.0 

— 

4.0 

- 

5.5 

-5.3° 

(86,  151,  345, 

B 

CeHeO 

Phenol . 

40.6 

12,860 

- 

2.142 

120.5 

20.0 

- 

40.6 

37.0  M 

%  Bf 

375,  458) 

968 

A 

CeHe 

Benzene . 

5.5 

9,860 

— 

1.849 

59.12 

— 

27.0 

- 

5.5 

-27.0° 

(375) 

B 

C6H12O3 

Paraldehyde . 

12.0 

13,475 

— 

2.469 

169.1 

— 

20.0 

- 

12.0 

43.0  M 

%  B 

969 

A 

CeHe 

Benzene . 

5.5 

11,675 

- 

2.189 

55.58 

— 

20.0 

- 

5.5 

-26.5° 

(331) 

B 

C7H5C10 

Benzoyl  chloride . 

-  0.5 

15,690 

- 

3.008 

180.0 

— 

20.0 

- 

-0.5 

51.9  M 

%  B 

979 

A 

CeHe 

Benzene . 

5.5 

11,330 

- 

2.124 

45.52 

— 

3.3 

- 

5.5 

-3.3° 

(292) 

B 

C7H6C1N02 

Nitrobenzyl  chloride . 

47.7 

25,090 

- 

4.085 

219.7 

10.0 

- 

47.7 

15.0  M 

%  B 

980 

A 

CeHe 

Benzene . 

5.2 

11,500 

- 

2.155 

36.81 

- 

0.7 

- 

5.2 

-0.7° 

(228) 

B 

CjHeNjOl 

2,  4-Dinitrotoluene . 

70.7 

24 , 120 

- 

3.665 

233.4 

- 

0.7 

- 

70.7 

10.5  M 

%  B 

981 

A 

CcH6 

Benzene . 

5.2 

11,500 

— 

2.155 

36.81 

0.2 

- 

5.2 

0.2° 

(228) 

B 

CjHeNaOl 

2,  6-Dinitrotoluene . 

65.0 

19,430 

- 

3.002 

233.4 

40.0 

- 

65.0 

10.7  M 

%  Bt 

982 

A 

CeHe 

Benzene . 

5.2 

11,500 

- 

2.155 

36.81 

- 

5.0 

- 

5.2 

-5.0° 

(228) 

B 

C7H6N2O4 

3,  4-Dinitrotoluene . 

59.0 

18,850 

- 

2.964 

233.4 

25.0 

- 

59.0 

24. 5M 

%  B§ 

991 

A 

CeHe 

Benzene . 

5.48 

10,320 

- 

1.934 

45.61 

- 

18.5 

- 

5.48 

-18.5° 

(375) 

B 

C7H7Br 

p-Bromotoluene . 

26.71 

15,405 

- 

2.684 

219.3 

- 

18.5 

26.71 

33.6  M 

%  B 

992 

A 

CeHe 

Benzene . 

5.5 

9,825 

- 

1.842 

84.75 

- 

70.0 

- 

5.5 

-99.8° 

(400) 

B 

C7H3 

Toluene . 

-94.5 

7,280 

- 

2.115 

118.0 

— 

99.8 

- 

-94.5 

86.3  M 

%  B  || 

1003 

A 

CeHe 

Benzene . 

5.5 

10 , 090 

— 

1.893 

73.6 

~ 

22,2 

- 

5.5 

-22.2° 

(375,  377) 

B 

CsHio 

p-Xylene . 

13.35 

16,650 

- 

3.035 

135.9 

- 

22.2 

“ 

13.35 

37.3  M 

%  B 

1005 

A 

CeHe 

Benzene . 

5.5 

10,105 

- 

1.894 

60.96 

- 

3.5 

~ 

5.5 

-3.5° 

(1  1  2,  385,  419, 

B 

CioHs 

Naphthalene . 

80.1 

19,340 

— 

2.860 

164.1 

- 

3.5 

- 

80.1 

12.5  M 

%  B 

436,  475,  476) 

1008 

A 

CeHe 

Benzene . 

5.5 

8,865 

- 

1.662 

57.35 

- 

20.0 

5.5 

-45.0° 

(282) 

B 

Cl0Hl6 

Camphene . 

49.3 

2 , 583 

- 

0.4175 

174.4 

- 

20.0 

49.3 

64.6  M 

%  BH 

1011 

A 

CeHe 

Benzene . 

5.48 

10,525 

— 

1.974 

50.65 

— 

5.8 

5.48 

-5.8° 

(476) 

B 

Cl2HlO 

Diphenyl . 

68.95 

17,130 

2.615 

197.4 

10.0 

- 

68.95 

16.8  M 

%  B 

1012 

A 

CeHe 

Benzene . 

5.5 

12,340 

— 

2.314 

46.14 

— 

6.8 

5.5 

-6.8° 

(55,  86) 

B 

CisHuN 

Diphenylamine . 

52.9 

18,470 

- 

2.959 

216.7 

— 

6.8 

52.9 

21.5  M 

%  B 

1013 

A 

Cells 

Benzene . 

5.5 

(345) 

B 

C12H12N2 

Iiydrazobenzene . 

127.0 

28,130 

— 

3.675 

235.9 

20.0 

- 

127.0 

1014 

A 

CeHe 

Benzene . 

(345) 

B 

CisHio 

Fluorene . 

114.5 

22,500 

— 

3.031 

212.8 

10.0 

- 

114.5 

1016 

A 

CeHe 

Benzene . 

(460) 

B 

Cl4H802 

Anthraquinone . 

285.2 

28,300 

- 

2.004 

266.6 

0.0 

80.0 

1017 

A 

CeHe 

Benzene . 

(158,  460,  475) 

B 

Cl4HlO 

Anthracene . 

216.5 

27,180 

— 

2.620 

228.2 

0.0 

- 

80.0 

*  11.9  Wt.  %  B  at  130°. 
t  50.5  M  %  £  at  5.0°. 

t  21.9  M  %  B  at  15.0°,  41.2  M  %  B  at  30°. 


§  33.0  M  %  B  at  10°. 

II  83.0  M  %  B  at  80.0°. 

f  44.4  M  %  B  at  -30.0°;  64.6  M  %  B  at  -30.0°. 
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No.  | 

Formula 

Name 

M.  P.  | 

a  1 

b  1 

C  1 

Range,  °C  |Eut.  temp,  and  %\ 

I 

1018 

A  CeHa 

Benzene . 

(153, 

B  ChHio 

Phenanthrene . 

99.0 

19,650 

-  2.763 

228.2 

5.0  -  75.0 

1020 

A  CaHa 

Benzene . 

5.5 

t345) 

B  ChHhN* 

Hydrazotoluene . 

159.0 

33 , 690 

-  4.072 

271.8 

20  -  159.0 

1021 

A  CeHa 

Benzene . 

5.5 

(345) 

B  CiaHieNjOi 

Hydrazoanisole . 

104.3 

27,580 

-  3.816 

312.8 

20  -  104.3 

1033 

A  CaHaNaO* 

m-Nitroaniline . 

114.0 

25,300 

-  3.417 

102.2 

81.0  -  114.0 

81.0° 

(82) 

B  CsHaNO 

Acetanilide . 

113.5 

30 , 620 

-  4.140 

97.9 

85.0  -  113.5 

52 . 0  M  %  B 

1050 

A  CeHeO 

Phenol . 

41.0 

9,175 

-  1.525 

77.0 

22.0  -  41.0 

22.0° 

(258) 

B  CvHeO* 

m-Hydroxybenzaldehyde . 

105.0 

17,110 

-  2.363 

129.8 

30.0  -  105.0 

20.3  M  %  B 

1091 

A  CeHeO* 

Catechol . 

103.0 

16,880 

-  2.343 

90.18 

70.0  -  103.0 

61.0° 

(258) 

B  C7H6O2 

m-Hydroxybenzaldehyde . 

105.0 

16,570 

-  2.289 

110.9 

61.0  -  105.0 

50.0  M  %  B 

1103 

A  CaHaO: 

Catechol . 

103.2 

102.0° 

(263) 

B  C12H9N 

Carbazole . 

236.0 

43,070 

-  4.427 

151.8 

102.0  -  236.0 

4.0  Wt.  %  B 

1117 

A  CeHeO* 

Resorcinol . 

115.0 

12,490 

-  1.682 

90.8 

59.0  -  115.0 

59.0° 

(.2  5  8) 

B  CiHeO* 

m-Hydroxybenzaldehyde . 

105.0 

16,570 

-  2.289 

110.9 

65.0  -  105.0 

48 . 0  M  %  B 

1132 

A  C6H6O2 

Resorcinol . 

109.0 

107.0°* 

(263) 

B  C12H9N 

Carbazole . 

236.0 

50 , 860 

-  5.227 

151.8 

160.0  -  236.0 

7.0  Wt.  %  B 

1170 

A  CaHaOe 

Pyrogallol . 

132.5 

16,550 

-  2.131 

103.3 

69.0  -  132.5 

69.0° 

(258) 

B  CvHaO* 

m-Hydroxybenzaldehyde . 

105.0 

15,210 

-  2.101 

96.83 

69.0  -  105.0 

60 . 0  M  %  B 

1179 

A  CeHeOs 

Pyrogallol . 

126.5 

126.0° 

B  CuHsN 

Carbazole . 

236.0 

58 , 860 

-  6.047 

132.5 

126.0  -  236.0 

2.9  Wt.  %  B 

1195 

A  CaH7N 

Aniline . 

-  5.5 

8,810 

-  1.718 

67.90 

-  15.7  -  -5.5 

-15.7° 

(222) 

B  C7H7NO1 

p-Nitrotoluene . 

51.5 

17,170 

-  2.762 

147.3 

10.0  -  51.5 

15.0  M  %  Bf 

1201 

A  CaHjN 

Aniline . 

(345) 

B  CjH»N 

p-Toluidine . 

16,460 

-  2.714 

115.0 

20.0  -  43.6 

1207 

A  CaHjN 

Aniline . 

(345) 

B  C12H10 

Acenaphthene . 

95.0 

33,120 

-  4.700 

165.6 

10.0  -  95.0 

1208 

A  CeH7N 

Aniline . 

(345) 

B  C13H10 

Fluorene . 

114.5 

28 , 230 

-  3.808 

178.5 

10.0  -  114.5 

1209 

A  CeH7N 

Aniline . 

(475, 

B  C14H8O2 

Anthraquinone . 

285.2 

30,140 

-  2.759 

223.6 

15.0  -  170.0 

1211 

A  CeH7N 

Aniline . 

(475) 

B  ChHio 

Phenanthrene . 

99.0 

30,350 

-  4.349 

191.5 

5.0-  80.0 

1269 

A  C6H12O3 

Paraldehyde . 

12.0 

13,530 

-  2.480 

124.5 

-  14.14-  12.0 

-14.14° 

(375) 

B  CsHw 

p-Xylene . 

13.35 

17,550 

-  2.371 

80.32 

-  5.0  -  13.35 

43.5  M  %  B 

1271 

A  CeHu 

Hexane . 

(112, 

B  CioHs 

Naphthalene . 

80.1 

33,020 

-  4.882 

148.6 

10.0  -  80.1 

1280 

A  CtHjCHOiS 

sym-Chloride  of  m-sulfobenzoic  acid . 

20.4 

17,180 

-  3.059 

100 

8.4  -  20.4 

8.4° 

(308  ) 

B  C7H4Cl*OaS 

spm-Chloride  of  p-sulfobenzoic  acid . 

56.7 

19,880 

-  3.149 

100 

20.0  -  56.7 

26.0  M  %  B 

1283 

A  C7HaC10 

Benzoyl  chloride . 

-  0.5 

15,690 

-  3.008 

132.4 

-  18.5  -  -0.5 

-18.5° 

(331) 

B  CeHio 

p-Xylene . 

13.5 

17,880 

-  3.259 

75.53 

-  18.5  -  13.5 

38.2  M  %  B 

1284 

A  CoHeCIO 

Benzoyl  chloride . 

-0.5 

15,080 

-  2.890 

117.0 

-  25.0  -  -0.5 

— 70.0°t 

t331) 

B  C9H12 

Mesitylene . 

-55.4 

5,360 

-  1.287 

85.5 

-  70.0  - 55.4 

81.0  M  %  B 

1285 

A  CjHsCIO 

Benzoyl  chloride . 

-  0.5 

16,270 

-  3.118 

91.16 

-  8.0  -  -0.5 

-8.0° 

(331) 

B  C12H10 

Diphenyl . 

70.5 

18,510 

-  2.812 

109.7 

30.0  -  70.5 

16.8  M  %  B§ 

1286 

A  CiHaCIO 

Benzoyl  chloride . 

-  0.5 

15,350 

-  2.940 

83.56 

-  15.0  -  -0.5 

-15.0° 

(331) 

B  C13H12 

Diphenylmethane . 

26.0 

19,620 

-  3.427 

119.7 

-  15.0  -  26.0 

31.2  M  %  B 

1287 

A  CoHeCIO* 

o-Chlorobenzoic  acid . 

140.7 

23,670 

-  2.989 

100 

120  -  140.7 

109.9° 

(50) 

B  C7H5C10* 

m-Chlorobenzoic  acid . 

155.0 

24 , 900 

-  3.038 

100 

120  -  155.0 

43.0  M  %  B 

1288 

A  CoHaCIO* 

o-Chlorobenzoic  acid . 

140.7 

23 , 670 

-  2.989 

100 

132.0  -  140.7 

132.0° 

(50) 

B  CtHsCIO* 

p-Chlorobenzoic  acid . 

245.0 

30 , 480 

-  3.072 

100 

150.0  -  245.0 

14.0  M  %  B 

1289 

A  C7H6C10* 

o-Chlorobenzoic  acid . 

140.7 

26 , 450 

-  3.340 

128.2 

100.0  -  140.7 

91.2° 

t50) 

B  C7HaO* 

Benzoic  acid . 

121.7 

17,300 

-  2.290 

77.99 

91.2  -  121.7 

64.5  M  %  B 

1291 

A  CrHeClO* 

m-Chlorobenzoic  acid . 

155.0 

24 , 900 

-  3.038 

100 

140.9  -  155.0 

140.9° 

t50) 

B  C7H5CIO2 

p-Chlorobenzoic  acid . 

245.0 

28 , 240 

-  2.848 

100 

150.0  -  245.0 

20.0  M  %  B 

1292 

A  CiHsCIO* 

m-Chlorobenzoic  acid . 

155.0 

26,600 

-  3.248 

128.2 

110  -  155 

95.4° 

(50) 

B  C7HeO* 

Benzoic  acid . 

121.7 

17,300 

-  2.290 

77.99 

95.4  -  121.7 

68.7  M  %  B 

1294 

A  C7H6CIO2 

p-Chlorobenzoic  acid . 

245.0 

29 , 300 

-  2.961 

128.2 

130  -  245 

115.0° 

(50) 

B  C7HeO* 

Benzoic  acid . 

121.7 

17,300 

-  2.290 

77.99 

115.0  -  121.7 

9 . 0  M  %  B 

1307 

A  CrHeNaOe 

2,  4,  5-Trinitrotoluene . 

101.5 

22,010 

-  3.070 

100 

65.0  -  101.5 

57.5° 

(130) 

B  CrHaNeOe 

2,  4,  6-Trinitrotoluene. . 

80.5 

20 , 860 

-  3.082 

100 

60.0  -  80.5 

61.0  M  %  B 

1309 

A  C7HaN308 

2,  4,  6-Trinitrotoluene . 

80.5 

21,920 

-  3.239 

124.6 

45.0  -  80.5 

45.0° 

(31,  4 

B  C7H6N2O4 

2,  4-Dinitrotoluene . 

70.1 

18,950 

-  2.884 

80.22 

55.0-  70.1 

57.0  M  %  B 

1310 

A  C7H6N3O6 

2,  4,  6-Trinitrotoluene . 

80.5 

20 , 860 

-  3.0S2 

124.6 

50  -  80.5 

37.5° 

(129) 

B  CjHaNaOa 

2,  6-Dinitrotoluene . 

65.0 

16,780 

-  2.593 

80.22 

50  -  65.0 

61.0  M  %  B 

1312 

A  C7H5N3O6 

2,  4,  6-Trinitrotoluene . 

80.5 

21,340 

-  3.152 

165.6 

45  -  80.5 

-9.7° 

(30) 

B  C7H7NO1 

o-Nitrotoluene . 

-  4.0 

14,260 

-  2.766 

60.37 

-  9.7  -  -4.0 

87.6  M  %  B I| 

1313 

A  CoHaNsOe 

2,  4,  6-Trinitrotoluene . 

80.5 

21,920 

-  3.239 

165.6 

40  -  80.5 

33.9° 

(31,  1 

B  C7H7NO* 

p-Nitrotoluene . 

51.4 

16,075 

-  2.589 

60.37 

35  -  51.4 

69 . 0  M  %  B 

1333 

A  CjHeCINO 

o-Chloroformanilide . 

78.0 

18,080 

-  2.690 

100 

54.9  -  78.0 

54.9° 

C  2  1  5  ) 

B  CiHeCINO 

p-Chloroformanilide . 

103.0 

22 , 300 

-  3.098 

100 

54.9  -  103.0 

35.3  M  %  B 

1334 

A  C7HaClNO* 

2-Chloro-3-nitrotoluene . 

22.1 

14,960 

-  2.648 

100 

8.2  -  22.1 

8.2° 

(479) 

B  C7HaClNO* 

2-Chloro-4-nitrotoluene . 

62.3 

18,080 

-  2.817 

100 

30.0  -  62.3 

26 . 0  M  %  B 

1335 

A  CjHeCINO* 

2-Chloro-3-nitrotoluene . 

22.1 

15,020 

-  2.657 

100 

5.0  -  22.1 

-1.0° 

(479) 

B  C7HaClNO* 

2-Chloro-5-nitrotoluene . 

42.9 

14,160 

-  2.340 

100 

10.0  -  42.9 

41.0  M  %  B 

»  8.0  Wt.  %  B  at  120°;  11.3  Wt.  %  B  at  140.0°. 
t  24.1  M  %  B  at  -5.0°. 

t  36.1  M  %  A  at  -40.0°,  26.1  M  %  A  at  -55.0' 


§  21.4  M  %  B  at  0.0°;  30.1  M  %  B  at  15.0°. 
||  30.0  M  %  A  at  27.7°;  20.0  M  %  B  at  10°. 
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Equations. — ( Continued ) 


No.  | 

Formula 

Name 

M.  P. 

a 

b 

c  1 

Range, 

°C 

Eut.  temp,  and  %l 

Lit. 

1337 

A  CiIRClNCh 

2-Chloro-3-nitrotoluene . 

23.4 

13,680 

_ 

2.410 

100 

0  - 

23.4 

-5.0° 

(48°) 

B  CjHsCINOj 

3-Chloro-4-nitrotoluene . 

24.2 

16,800 

_ 

2.952 

100 

5 

24.2 

45.0  M 

%  B 

1338 

A  CvHeCINOj 

2-Chloro-3-nitrotoluene . 

23.4 

13,680 

_ 

2.410 

100 

-  5.4  - 

23.4 

-5.4° 

(48°) 

B  C7II6CINO2 

3-Chloro-6-nitrotoluene . 

24.9 

17,350 

_ 

3.041 

100 

-  5.4  - 

24.9 

45.0  M 

%  B 

1340 

A  C7H6CINO2 

2-Chloro-4-nitrotoluene . 

62.3 

18,080 

_ 

2.817 

100 

30  - 

62.3 

17.0° 

(479) 

B  C7H6CINO2 

2-Chloro-6-nitrotoluene . 

35.3 

16, 110 

_ 

2.729 

100 

20  - 

35.3 

66  0  M 

%  B 

1341 

A  C7H6CINO2 

2-Chloro-5-nitrotoluene . 

42.9 

14,160 

_ 

2.340 

100 

20  - 

42.9 

6.4° 

(479) 

B  C7H6CINO2 

2-Chloro-6-nitrotoluene . 

35.3 

16,070 

_ 

2.722 

100 

6.4  - 

35.3 

52.0  M 

%  B 

1342 

A  C7H»C1N02 

3-Chloro-4-nitrotoluene . 

24.2 

18,025 

_ 

3.168 

100 

5.0  - 

24.2 

3.4° 

(48°) 

B  C7H6CINO2 

3-Chloro-6-nitrotoluene . 

24.9 

20,000 

— 

3 . 508 

100 

10.0  - 

24.9 

48.0  M 

%  B 

1343 

A  C7IRCINO2 

4-Chloro-2-nitrotoluene . 

30.0 

19,720 

— 

3 . 400 

100 

-  8.1  - 

30.0 

-8.1° 

(170) 

B  C7H6CINO2 

4-Chloro-3-nitrotoluene . 

6.5 

15,880 

— 

2.968 

100 

-  8.1- 

6.5 

68.4  M 

%  B 

1346 

A  C7II6N2O3 

o-Nitroformanilide . 

122.4 

24 , 700 

— 

3.261 

100 

112.3  - 

122.4 

112.3° 

(!48) 

B  C7H.6N2O3 

p-Nitroformanilide . 

195.1 

31,950 

_ 

3.523 

100 

112.3  - 

195.1 

17.7  M 

%  B 

1347 

A  C7H  eN 2O4 

2,  4-Dinitrotoluene . 

70.1 

18,510 

— 

2.816 

100 

33.6  - 

70.1 

33.6° 

(129) 

B  C7H6N2O4 

2,  6-Dinitrotoluene . 

65.0 

16,780 

— 

2.593 

100 

33.6  - 

65.0 

54.0  M 

%  B 

1349 

A  C7H6N  2O4 

2,  4-Dinitrotoluene . 

70.  1 

17,825 

— 

2.712 

132.9 

15 

70.1 

-11.45 

(30) 

B  C7H7NO2 

o-Nitrotoluene . 

-  4.45 

14,260 

— 

2 . 766 

75.25 

-  11.45- 

1 

O' 

84.2  M 

%  B* 

1350 

A  C7H.6N2O4 

2,  4-Dinitrotoluene . 

70.1 

17,825 

— 

2.712 

132.9 

30  - 

70.1 

26.5° 

(31,  129) 

B  C7H7NO2 

p-Nitrotoluene . 

51.4 

16,075 

— 

2.589 

75.25 

26.5  - 

51.4 

60.0  M 

%  B 

1358 

A  CjHsNsO. 

2,  4-Dinitrotoluene . 

69.0 

21,820 

— 

3.332 

109.6 

55  - 

69.0 

44.0° 

(230) 

B  C13H10 

Fluorene . 

112.5 

17,375 

— 

2.330 

91.2 

80  - 

112.5 

40.0  M 

%  Bt 

1362 

A  C7H.6N2O4 

2,  6-Dinitrotoluene . 

65.0 

16,740 

— 

2.588 

132.9 

30  - 

65 

(130) 

B  C7H7NO2 

p-Nitrotoluene . 

51.4 

16,080 

— 

2.588 

75.25 

30  - 

51.4 

1384 

A  C7H.6N2O6 

2,  4-Dinitroanisole . 

86.9 

19,620 

— 

2.847 

93.42 

53.5  - 

86.9 

53.5° 

(41) 

B  CsHsN2Os 

2,  4-Dinitrophenetole . 

85.0 

22,210 

— 

3.240 

107.0 

53.5  - 

85.0 

49.0  M 

%  B 

1385 

A  C7H6O2 

m-Hydroxybenzaldehyde . 

105.0 

19,530 

— 

2.698 

100 

83.0  - 

105.0 

83.0° 

(258) 

B  C7H6O2 

Benzoic  acid . 

121.5 

30,430 

— 

4.030 

100 

95.0  - 

121.5 

33 . 0  M 

%  B 

1386 

A  C7H6O2 

m-Hydroxybenzaldehyde . 

105.0 

16,550 

— 

2.287 

88.40 

90.0  - 

105.0 

90.0° 

(258) 

B  C7H6O3 

Salicylic  acid . 

159.5 

30,530 

— 

3.689 

113.1 

90.0  - 

159.5 

20.0  M 

%  B 

1387 

A  C7H.6O2 

m-Hydroxybenzaldehyde . 

105.0 

18,570 

— 

2.564 

84.70 

61.5  - 

105.0 

61.5° 

(258) 

B  CioHjO 

a-Naphthol . 

96.0 

18, 50C 

— 

2.619 

118.0 

61.5  - 

96.0 

54.0  M 

%  B 

1388 

A  C7H6O2 

m-Hydroxybenzaldehyde . 

105.0 

18,180 

— 

2.510 

84.70 

74.0  - 

105.0 

74.0° 

(258) 

B  CioHsO 

/3-Naphthol . 

121.5 

20,100 

— 

2.661 

118.0 

85.0  - 

121.5 

40.7  M 

%  B 

1396 

A  CvHdOi 

Benzoic  acid . 

121.4 

19,550 

— 

2.589 

81.32 

50.0  - 

121.4 

27.3° 

(213) 

B  CaHaOa 

Piperonal . 

35.5 

18,180 

— 

3.078 

123.0 

27.3  - 

35.5 

82.8  M 

%  B 

1397 

A  C7H6O2 

Benzoic  acid . 

121.4 

18,280 

— 

2.420 

101.7 

10.0  - 

121.4 

(344) 

B  CsHsO 

Acetophenone . 

1400 

A  C7H6O2 

Benzoic  acid . 

121.5 

16,690 

— 

2.209 

82.46 

82.0  - 

121.5 

82.0° 

(207,  209) 

B  CsHsOi 

Cinnamic  acid . 

136.8 

19,050 

— 

2.427 

121.3 

90.0  - 

136.8 

43.0  M 

%  B 

1401 

A  CjHsOi 

Benzoic  acid . 

121.0 

24 , 020 

— 

3.182 

95.3 

70.0  - 

121.0 

70.0° 

(1  1  5,  345,  465) 

B  CioHs 

Naphthalene . 

80.1 

37,710 

— 

5.580 

104.9 

70.0  - 

80.1 

67.0  M 

%  B 

1407 

A  C7ILO2 

Benzoic  acid . 

121.4 

21,630 

— 

2.865 

58.09 

95.0  - 

121.4 

77.2° 

(213) 

B  CuHioOa 

Benzil . 

94.0 

33,110 

— 

4.714 

172.2 

77.2  - 

94.0 

59.3  M 

%  B 

1417 

A  C7H7Br 

o-Bromotoluene . 

-27.0 

11,480 

— 

2.436 

100 

-  37.3  - 

-27.0 

-37.3° 

(172, 293) 

B  C7H7Br 

p-Bromotoluene . 

26.7 

14,540 

— 

2.534 

100 

-  25.0  - 

26.7 

21.7  M 

%  B 

1422 

A  C7H7CI 

o-Chlorotoluene . 

-35.1 

9,285 

— 

2.038 

100 

-  49.8  - 

-35. 1 

-49.8° 

(466, 474) 

B  C7H7CI 

p-Chlorotoluene . 

7.8 

12,665 

- 

2.356 

100 

-  35.0  - 

7.8 

27.0  M 

%  B 

1426 

A  C7H7CIO2S 

o-Toluenesulfone  chloride . 

10.1 

13,210 

— 

2.437 

100 

1.5  - 

10.1 

1.5° 

(1  45,  1  79) 

B  C7H7CIO2S 

p-Toluenesulfone  chloride . 

67.2 

21,350 

— 

3.276 

100 

1.5  - 

67.2 

16.5  M 

%  B 

1439 

A  C7H7NO2 

o-Nitrotoluene . 

-  4.0 

13,015 

— 

2.526 

100 

-  31.65- 

-4.0 

-31.65 

(32) 

B  C7H,N02 

m-Nitrotoluene . 

16.0 

13,700 

— 

2.476 

100 

-  5.0  - 

16.0 

48.0  M 

%  B 

1440 

A  C7H7NO2 

o-Nitrotoluene . 

-  4.0 

13,015 

- 

2.526 

100 

-  16.4  - 

-4.0 

-16.3° 

(30,  127,  185) 

B  C7H7NO2 

p-Nitrotoluene . 

51.4 

15,440 

— 

2.485 

100 

15.0  - 

51.4 

24.0  M 

%  BJ 

1441 

A  C7H7NO2 

7ra-Nitrotoluene . 

16.0 

13,700 

— 

2.476 

100 

-  2.8  - 

16.0 

-2.8° 

(32,  127) 

B  C7H7NO2 

p-Nitrotoluene . 

51.4 

15,440 

— 

2.485 

100 

15.0  - 

51.4 

33.0  M 

%  B 

1443 

A  C7H7NO2 

p-Nitrotoluene . 

52.0 

16,610 

- 

2.669 

107.0 

35.0  - 

52.0 

29.0° 

(222) 

B  CioHs 

Naphthalene . 

80.1 

17,700 

- 

2.618 

93.44 

40.0  - 

80. 1 

36.5  M 

%  B 

1445 

A  C7H7NO3 

p-Nitroanisole . 

52.6 

16,660 

— 

2.671 

90.50 

20.5  - 

52.6 

20.5° 

(393,  394) 

B  C12H11N 

Diphenylamine . 

53.2 

17,380 

~ 

2.781 

110.5 

20.5  - 

53.2 

49.0  M 

%  B 

1446 

A  C7H8 

Toluene . 

(1  12,  345,  4  1  9 

B  CioHs 

Naphthalene . 

80.1 

19,850 

- 

2.935 

139.1 

20.0  - 

80.1 

436,  475) 

1448 

A  C7H8 

Toluene . 

(345,  436) 

B  C12H10 

Acenaphthene . 

95.0 

22 , 780 

- 

3.233 

167.4 

10.0  - 

95.0 

1449 

A  C7H3 

Toluene . 

(345) 

B  C13H10 

Fluorene . 

114.5 

22,500 

- 

3.031 

180.5 

10.0  - 

114.5 

1450 

A  C7H8 

Toluene . 

(475) 

B  C14H8O2 

Anthraquinone . 

285.2 

28,720 

2.086 

226.0 

20.0  - 

105 

1451 

A  C7H8 

Toluene . 

(475) 

B  C11H10 

Anthracene . 

216.5 

27,290 

— 

2.654 

193.5 

15.0  - 

105.0 

1452 

A  C7H8 

Toluene . 

(1  53,  1  57,  475) 

B  C14H10 

Phenanthrene . 

99.0 

19,340 

- 

2.717 

193.5 

0.0  - 

90.0 

1471 

A  C7H9N 

o-Toluidine . 

(345) 

B  CyH»N 

p-Toluidine . 

43.6 

16,260 

— 

2.682 

100 

0.0  - 

43.6 

1473 

A  C7H9N 

m-Toluidine . 

(315) 

B  C7H9N 

p-Toluidine . 

43.6 

16,260 

— 

2.682 

100 

20.0  - 

43.6 

*20.0  M  %  A  at  -1.8°. 
f  51.6  M  %  B  at  65.0°. 
t  36.0  %  B  at  0.0°. 
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Equations. — ( Continued ) 


No.  | 

Formula 

Name 

M.  P. 

a 

b 

c 

Range,  °C 

Eut.  temp,  and  % 

Lit. 

1475 

A  CjHdN 

p-Toluidine . 

43.5 

22,400 

-  3.695 

83.56 

31.9  -  43.5 

31.9° 

(1  5,  345,  406) 

B  CioHs 

Naphthalene . 

80.1 

24,020 

-  3.275 

119.6 

40.0-  80.1 

27.5  M  %  B 

1487 

A  C7H9NO2S 

o-Toluenesulf  oneamide . 

137.4 

24,680 

-  3.140 

100 

110.5  -  137.4 

110.5° 

B  C7H9NCLS 

p-Toluenesulf  oneamide . 

156.3 

27,580 

-  3.352 

100 

110.5  -  156.3 

39.8  M  %  B 

1490 

A  CsHiChCh 

spm-Phthalyl  chloride . 

16.3 

21,220 

-  3.828 

100 

8.0  -  16.3 

8.0° 

(84) 

B  CsHiClzOa 

aspm-Phthalyl  chloride . 

88.5 

16,460 

-  2.378 

100 

35.0  -  88.5 

23.0  M  %  B 

1492 

A  CsHiOs 

Phthalic  anhydride . 

130.84 

23,210 

-  3.002 

115.6 

64.9  -  130.84 

64.9° 

(341) 

B  CioHs 

Naphthalene . 

80.05 

19,310 

-  2.856 

86.5 

64.9  -  80.05 

73.9  M  %  B 

1504 

2,  4-Dinitroacetanilide . 

118.0 

24 , 700 

-  3.299 

125.0 

110.0  -  118.0 

110.0° 

(184) 

B  CsHsN 2O3 

p-Nitroacetanilide . 

215.0 

27,750 

-  2.050 

80.0 

110.0  -  215.0 

15.0  M  %  B 

1509 

A  CsH»02 

Phenylacetic  acid . 

ca.  77.0 

16,780 

-  2.504 

90.65 

50.0  -  77.0 

21.5° 

(407) 

B  C9H10O2 

Hydrocinnamic  acid . 

47.5 

14,950 

-  2.436 

110.3 

21.5-  47.5 

61.0  M  %  B 

1516 

A  C$Hio 

Xylene . 

(345) 

Fluorene . 

114.5 

22,500 

-  3.031 

156.5 

10.0  -  114.5 

1524 

A  CsHioNiOa 

Caffeine . 

233.5 

24,700 

-  2.547 

112.7 

103.0  -  233.5 

103.0° 

(2  4  6) 

B  C11H12N2O 

Antipyrine . 

110.0 

22,970 

-  3.133 

88.72 

103.0  -  110.0 

37 . 0  M  %  B 

1525 

A  CsHnN 

Dimethylaniline . 

1.9 

13,970 

-  2.652 

66.36 

-  4.5  -  1.9 

-4.5° 

(292) 

B  C13H12O 

Benzhydrol . 

69.0 

20,370 

-  3.110 

150.7 

-  4.5  -  69.0 

13.5  M  %  B 

1526 

A  CsHuN 

Dimethylaniline . 

(292) 

B  C17H20N2O 

Tetramethyldiaminobenzophenone . 

174.0 

29,000 

-  3.390 

219.5 

110  -  174 

1528 

A  CsHs 

Indene . 

(1  1  5,  345) 

B  CioHs 

Naphthalene . 

80.1 

19,810 

-  2.930 

110.3 

30.0  -  80.1 

1529 

A  C9HS 

Indene . 

(345) 

B  C12H10 

Acenaphthene . 

95.0 

21,990 

-  3.121 

132.8 

30.0  -  95.0 

1530 

A  CsHs 

Indene . 

(345) 

B  C13H10 

Fluorene . 

114.5 

20,980 

-  2.826 

143.0 

10.0  -  114.5 

1549 

A  C10H7NO2 

a-Nitronaphthalene . 

57.0 

16,550 

-  2.620 

135.0 

36.7  -  57.0 

36.7° 

(360,  369) 

B  CioHs 

Naphthalene . 

80.0 

18,950 

-  2.802 

74.00 

60.0  -  80.0 

33.0  M  %  Bf 

1550 

A  C10H7NO2 

a-Nitronaphthalene . 

56.0 

15,670 

-  2.488 

121.0 

16.1  -  56.0 

16.1° 

(455) 

B  C10H9N 

a-Naphthylamine . 

48.2 

14 , 540 

-  2.362 

82.65 

16.1  -  48.2 

54.5  M  %  B 

1551 

A  C10H7NO2 

«-Nitronaphthalene . 

58.0 

16,550 

-  2.610 

113.8 

45.0  -  58.0 

27.3° 

(204) 

B  CioHioO 

Camphor . 

179.0 

4,691 

-  0.542 

87.9 

27.3  -  179.0 

53 . 5  M  %  B 

1553 

A  CioHs 

Naphthalene . 

80.0 

25,850 

-  3.824 

88.88 

61.0  -  80.0 

61.0° 

(82,  1  1  5,  467) 

B  CioHsO 

a-Naphthol . 

93.5 

27,660 

-  3.920 

112.5 

61.0  -  95.5 

39 . 5  M  %  B 

1560 

A  CioHs 

Naphthalene . 

80.1 

21,730 

-  3.212 

94.1 

7.5  -  80.1 

7.5° 

(282) 

B  C10H16 

Camphene . 

49.3 

2,948 

-0.4775 

100.3 

7.5  -  49.3 

85.0  M  %  B 

1561 

A  CioHs 

Naphthalene . 

80.1 

16,270 

-  2.408 

84.3 

32.3  -  80.1 

32.3° 

(100,  204) 

B  CioHioO 

Camphor . 

179.0 

4,863 

-  0.562 

118.8 

100.0  -  179.0 

58.0  M  %  B 

1563 

A  CioHs 

Naphthalene . 

80.09 

18,560 

-  2.743 

83.1 

39.4  -  80.09 

39.4° 

(467,  476) 

B  C12H10 

Diphenyl . 

68.95 

16,800 

-  2.567 

120.3 

39.4  -  68.95 

56 . 0  M  %  B 

1564 

A  CioHs 

Naphthalene . 

80.1 

17,610 

-  2.603 

75.70 

40.0-  80.1 

30.5° 

(401,  467) 

B  C12H11N 

Diphenylamine . 

52.5 

16,840 

-  2.702 

132.1 

30.5  -  52.5 

63 . 6  M  %  B 

1566 

A  CioHs 

Naphthalene . 

80.1 

17,380 

-  2.570 

77.09 

55.0  -  80.1 

55.0° 

(345) 

B  C13H10 

Fluorene . 

114.5 

18,090 

-  2.438 

129.7 

55.0  -  114.5 

36.5  M  %  B 

1567 

A  CioHs 

Naphthalene . 

80.1 

17,820 

-  2.634 

76.17 

14.5  -  80.1 

14.5° 

(339) 

B  C13H12 

Diphenylmethane . 

25.64 

18,560 

-  3.248 

131.3 

14.5  -  25.64 

75.0  M  %  B 

1577 

A  CioHsO 

a-Naphthol . 

95.5 

22 , 780 

-  3.230 

100 

73.0  -  95.5 

73.0° 

(82,  467) 

B  CioHsO 

/3-Naphthol . 

122.2 

22,100 

-  2.909 

100 

73.0  -  122.2 

38.3  M  %  B 

1583 

A  CioHsO 

a-Naphthol . 

93.0 

90.0° 

(263) 

B  C12H9N 

Carbazole . 

235.6 

29,790 

-  3.059 

116.0 

90.0  -  235.6 

7.0  Wt.  %  B 

1595 

A  CioHsO 

/3-Naphthol . 

121.0 

115.0° 

(263) 

B  C12H9N 

Carbazole . 

235.5 

33,360 

-  3.430 

116.0 

135.0  -  235.5 

O.OWt,  %  B 

1601 

A  CioHsO 

/3-Naphthol . 

121.0 

110.0° 

(406,  467) 

B  C14H10 

Anthracene . 

213.0 

33 , 500 

-  3.610 

123.6 

110  -  213.0 

13.0  Wt.  %  B 

1625 

A  C10H9N 

/3-Naphthylamine . 

112.0 

21,820 

-  2.960 

94.04 

90.0  -  112.0 

55.0° 

(204) 

B  CioHioO 

Camphor . 

179.0 

4,691 

-  0.542 

106.3 

80.0  -  179.0 

64.0  M  %  B 

1628 

A  C10H9N 

/3-Naphthylamine . 

111.0 

98.0° 

(406,  467) 

B  C14H10 

Anthracene . .  .  .  .  . 

213.0 

29,960 

-  3.221 

124.5 

98.0  -  213.0 

12.0  Wt.  %  B 

1644 

A  C10H15NO2S 

l-Methyl-2-sulfoneamide-4-isopropylbenzene 

115.1 

25,360 

-  3.412 

100 

96.5  -  115.1 

96.5° 

(384) 

B  CioHuNOaS 

l-Methyl-3-sulfoneamide-4-isopropylbenzene 

149.9 

26,890 

-  3.321 

100 

96.5  -  149.9 

33.2  M  %  B 

1671 

A  CiaHsBr 

Bromoacenaphthene . 

51.2 

31,590 

-  5.087 

151.2 

45.0  -  51.2 

41.5° 

(83) 

B  C12H10 

Acenaphthene . 

92.5 

20 , 000 

-  2.859 

66.15 

41.5  -  92.5 

34.2  M  %  B 

1672 

A  C12H9CI 

Chloroacenaphthene . 

69.8 

16,710 

-  2.544 

67.1 

58.0  -  69.8 

31.8° 

(83) 

B  C12H9I 

Iodoacenaphthene . 

62.0 

14,205 

-  2.214 

149.0 

31.8  -  62.0 

59.9  M  %  Bt 

1673 

A  C12H9CI 

Chloroacenaphthene . 

69.8 

56.6° 

(83) 

B  C12H10 

Acenaphthene . 

92.5 

19,890 

-  2.843 

81.7 

56.6  -  92.5 

50.0  M  %  B§ 

1674 

A  CiaHsI 

Iodoacenaphthene . 

62.0 

13,400 

-  2.088 

182.3 

45.0  -  62.0 

37.6° 

(83) 

B  C12H10 

Acenaphthene . 

92.5 

14,205 

-  2.214 

149.0 

50.0  -  92.5 

32 . 8  M  %  B 

1678 

A  C12H9N 

Carbazole . 

244.5 

28 , 480 

-  2.873 

73.25 

204.5  -  244.5 

204 . 5° 

(370) 

B  ClsHl2 

Chrysene . 

252.5 

36,800 

-  3.655 

136.5 

204.5  -  252.5 

51.0  Wt.  %  B 

1680 

A  C12H10 

Acenaphthene . 

95.0 

20,870 

-  2.961 

92.8 

65.7  -  95.0 

65.7° 

(345) 

B  C13H10 

Fluorene . 

113.5 

18,560 

-  2.507 

107.8 

65.7  -  113.5 

44.3  M  %  B 

1686 

A  C12H10N2 

Azobenzene . 

68.0 

25 , 880 

-  3.962 

91.9 

35.0  -  68.0 

24.5° 

(345,  372) 

B  C12H10N2O 

Azoxybenzene . 

35.0 

19,530 

-  3.310 

108.8 

24.5  -  35.0 

76.8  M  %  B 

1687 

A  C12H10N2 

Azobenzene . 

68.5 

24,310 

-  3.719 

98.93 

60.0  -  68.5 

60.0° 

(372,  475) 

B  C12H12N2 

Hydrazobenzene . 

131.0 

23,620 

-  3.053 

101.1 

75.0  -  131.0 

19.5  M  %  B 

*  5.0  M  %  B  at  30.0°,  7.5  M  %  B  at  50°,  15.0  M  %  B  at  80°. 


f  52.0  M  %  B  at  50.0°. 
t  53.4  M  %  A  at  40.0°. 

§  20.0  M  %  B  at  63.0°. 
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No.  | 

1695 

1731 

1750 

1757 

1799 

1800 
1827 

1830 

1831 
1833 


4. 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


Formula 

C12H10N2 

CuHuNi 

C13H10O3 

C17H12O3 

C14H10 

C18H12 

C14H10O2 

C14H1202 

C16H3202 

C27H460 

C16H3202 

C51H9808 

C18H3402 

C27H460 

C18H3602 

C27H460 

C1SH3602 

c51H9s0e 

CuHu 
C19H1  qO 


Equations. —  ( Continued ) 


Name 

M.  P. 

a 

b 

c 

Range, 

°C  |Eut.  temp,  and  % 

Lit. 

Azobenzene . 

p-Azotoluene . 

68.5 

144.0 

26 , 600 

-  3.333 

115.4 

75.0 

144.0 

60.0° 
13.2  M 

%  B 

C374) 

Salol . 

42.5 

16,360 

-  2.709 

81.05 

32.5 

— 

42.5 

32.5° 

(335) 

Betol . 

92.0 

25,930 

-  3.712 

123.4 

32.5 

_ 

92.0 

19.0  M 

%  B 

Anthracene . 

216.5 

34,180 

-  3.651 

78.1 

193.5 

216.5 

193.5° 

(37°) 

Chrysene . 

252.5 

35,720 

-  3.552 

128.2 

193.5 

— 

252.5 

40.0  Wt.  %  B 

Benzil . 

95.0 

26,910 

-  3.802 

99.06 

86 

— 

95 

86.0° 

(37,  464) 

Benzoin . 

134.0 

41,000 

-  5.255 

101.0 

86 

— 

134 

19.9  M 

%  B 

Palmitic  acid . 

60.3 

48,250 

-  7.560 

66.30 

57.0 

60.3 

57.0° 

(561) 

Cholesterol . 

147.0 

22 , 780 

-  2.832 

150.9 

57.0 

_ 

147.0 

16.7  M 

%  B 

Palmitic  acid . 

61.0 

37,520 

-  5.870 

31.74 

54 

61.0 

54.0° 

(246.5) 

Tripalmitin . 

62.0 

157,900 

-24.60 

315.0 

54 

_ 

62.0 

25.0  M 

%  B 

Oleic  acid . 

Cholesterol . 

6.5 

147.0 

22 , 780 

-  2.832 

136.9 

60 

147 

5.0° 
15.0  M 

%  B 

(361) 

Stearic  acid . 

68.5 

59,750 

-  9.135 

73.55 

65 

— 

68.5 

65.0° 

(561) 

Cholesterol . 

147.0 

22 , 780 

-  2.832 

136.0 

65 

— 

147 

20.5  M 

%  B 

Stearic  acid . 

67.5 

48 , 260 

-  7.400 

35.24 

57 

_ 

67.5 

57.0° 

(246.5) 

Tripalmitin . 

62.0 

164,600 

-25.65 

283. 8 

57 

— 

62 

42 . 0  M 

%  B 

Triphenyl  methane . 

91.0 

13,930 

-  1.998 

93.9 

78.5 

— 

91.0 

78.5° 

(251) 

Triphenyl  carbinol . 

160.0 

28 , 850 

-  3.480 

106.5 

78.5 

- 

160.0 

15.5  M 

%  B 
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A>(=A(/Ar)  is  the  molal  lowering  for  a  normal  solute  in  dilute 
solution  in  the  solvent,  as  deduced  from  the  freezing-point  data. 
N  =  moles  of  solute  per  1000  grams  of  solvent. 

The  latent  heat  of  fusion  of  the  solvent  in  g-cal/g  is  given  by 
,  1.99Tj?  ,  . 

I  =  ’  where  Tf  is  the  freezing  point  of  the  pure  solvent  on 


lOOOfcf 
the  absolute  scale. 


(E-Table 

The  (E- Arrangement 


Solvent 

kF 

Lit. 

Formula 

Name 

CCh 

Carbon  tetrachloride . 

29 . 80-34 . 8 

(14,  SO) 

CS2 

Carbon  disulfide . 

3  83 

04) 

CHBra 

Bromoform . 

14.25-14.435 

(>■  102);  of. 

(100) 

CHCI3 

Chloroform . 

4.67-4.90 

(10,  14) 

CH2I2 

Methylene  iodide . 

14.40 

(4  2  ) 

(Stable) . 

14.40 

(9) 

(Metastable) . 

13.70 

(9) 

CH2N2 

Cyanamide . 

ca.  3.0 

(90) 

CH2O2 

Formic  acid . 

2 . 770-2 . 80 

(92,  101,  106) 

CH3NO 

Formamide . 

3 . 20-3 . 85 

(30,  105) 

C2H  2Br  4 

Tetrabromoacetylene . 

21.70 

(57) 

C2H  sBr  3O2 

Bromal  hydrate . 

11.04 

(13) 

C2H3C102 

Monochloroacetic  acid . 

5.211 

(59) 

(Stable) . 

4.85 

(95) 

(Metastable) . 

4.88 

(95) 

a-Monochloroacetic  acid . 

5.241 

(60) 

/3-Monochloroacetic  acid . 

5.167 

(60) 

C2H4BrCl 

Bromochloroethane . 

8.63 

(50) 

C2H4Br2 

Ethylene  dibromide  (M.  P.,  9.975 

12.50-11.80 

(19,  61,  73, 

dry) 

92) 

C2HJO2 

Acetic  acid . 

3.90 

(15,  30,  61, 

77,  92,  1  01  ) 

C2H5NO 

Acetamide . 

3.63 

(30) 

C2H6N02 

Methyl  carbamate . 

4.49 

(36) 

C3HCI7 

Heptachloropropane  ( asyrn .) . 

12.0 

(16) 

C3H3N3O9 

Nitroglycerine . 

7.5  ca. 

(5 4  ) 

C3H7NO 

Acetoxime . 

5.56 

(3  8  ) 

C3H7NO2 

Urethane . 

5.00-5.14 

(30,  36,  101) 

C4H4N2 

Succinonitrile . 

18.26 

(26) 

C4H90, 

Succinic  anhydride . 

6.30 

(46) 

C4H6O2 

a-Crotonic  acid . 

6.50 

(4S) 

C4H  6O4 

Dimethyl  oxalate . 

5.00 

(7) 

C4H7CI3O2 

Chloral  alcoholate . 

8.06 

(36) 

C4H9N02 

Methylurethane . 

4.85 

(96) 

C4H10O 

tert.-Butyl  alcohol . 

12.80 

(.*) 

(E-Table. — ( Continued ) 


Formula 


C4H10O 

CTLN 

CeCU 

CeTRBraO 

C6H3C13 

CelDBrCl 

CeH.BrNCb 

CetbBr, 

c«H(C1no2 

CeHiCU 

CeHsBrO 

C0H5CIO 

CeHsNCh 


CeHsNOs 

CeHe 


CeHsCle 

CeHeO 

C6H6O2 

C6H6O2 

CsTDN 

CsH3N2 

CSHlocu 

C6Hl2 

CsHnO 

CeHnCU 

C7H5NO3 

C7H5N3O6 

C7H6N2O4 

C7H6O2 

C7H7Br 

C7H7CI 

C7H7I 

C7H7NO 

C7H7NO2 


C7H8O 

CiHsCh 

C7IBN 

CsH6N2 

CsH7Br02 

CsHsO 

C8H»02 

CsHjNO 

CsHio 

CsHioOz 

CsHnN 

c9h8o2 

C9H9NOi 

C9HioN203 

C«H  10O2 
C9Hio02 


Solvent 

hp 

Lit. 

Name 

Ether . 

1.79 

g4> 

Pyridine . 

4.97 

t*4) 

Hexachlorobenzene . 

20.75 

(62) 

2,  4,  6-Tribromophenol . 

20.40 

(28) 

1,  3,  5-Trichlorobenzene . 

8.70 

(2») 

p-Bromochlorobenzene . 

9 . 20-9 . 99 

(6,  24,  48) 

o-Bromonitrobenzene . 

9.10 

(52) 

m-Bromomtrobenzene . 

8.75 

(5 2  ) 

p-Bromomtrobenzene . 

11.53 

(52) 

p-Dibromobenzene . 

11.57-12.40 

(6,  8,  24,  29) 

o-Chloronitrobenzene . 

7.50 

C52) 

ra-Chloronitrobenzene . 

6.07 

t52) 

p-Chloronitrobenzene . 

10.80-10  90 

(6,  30) 

p-Dichlorobenzene . 

7 . 22-7 . 70 

(6,  8,  24,  29, 
48,  50) 

m-Dinitrobenzene . 

10.60 

(8) 

p-Bromophenol . 

10.8 

(36) 

o-Chlorophenol . 

7.72 

(52) 

m-Chlorophenol . 

8.30 

(52) 

7>-Chlorophenol . 

8.58 

(52) 

Nitrobenzene  (M.  P.,  5.67) . 

6.89-7. 10 

(6,  17,  29,  48, 
50,  92,  93) 

(M.  P.  5.82) . 

8.10 

(12) 

o-Nitrophenol . 

7.5 

(97) 

m-Nitrophenol . 

7.80 

(97) 

p-Nitrophenol . 

8.60 

(97) 

Benzene . 

4 . 90-5 . 23 

(8,  31,  3  8,  4  6, 
50,  51, 

66,  71,  79, 

84,  85,  88, 

92,  98,  99, 

100,  104) 

<*-£rans-Benzene  hexachloride . 

16.50 

(82) 

Phenol . 

7.20-7.50 

(30,  35,  36, 

46,  101,  103) 

o-Dihydroxybenzene . 

7.13 

(52) 

Resorcinol . 

6.50 

(4l) 

Aniline . 

5.87 

(2) 

Phenylhydrazine . 

5.859 

(74) 

Dimethyl  succinate . 

5.55 

(19,  23,  28) 

Cyclohexane . 

20.00-20.30 

(50,  63,  65, 

66) 

Cyclohexanol . 

3.828 

(39);  cf. 

(96.5) 

Paraldehyde . 

7.05 

(58) 

p-Nitrobenzaldehyde . 

7.0  ca. 

(25) 

2,  4,  6-Trinitrotoluene . 

11.50 

(8) 

2,  4-Dinitrotoluene . 

8.90 

(8) 

Benzoic  acid . 

7.85-8.788 

(46,  72) 

p-Bromotoluene . 

8.20-8.55 

(8,  29,  48,  50, 
82) 

p-Chlorotoluene . 

5.60 

(8) 

p-Iodotoluene . 

10.0-11.30 

(S,  29) 

Benzamide . 

9.65 

(62) 

o-Nitrotoluene  (stable) . 

7.18 

(7  8  ) 

(Metastable) . 

5.08 

C7  8 ) 

m-Nitrotoluene . 

6 . 78-6 . 84 

(52,  96) 

p-Nitrotoluene . 

7.80 

(6,  8) 

o-Cresol . 

5.62 

(34) 

p-Cresol . 

7.55 

(36) 

2,  6-Dimethylpyrone . 

6.46 

(89) 

p-Toluidine . 

5.10-5.37 

(8,  28,  35,  36, 
101  ) 

Quinoxaline . 

8.90 

(7®) 

Methyl  p-bromobenzoate . 

8.40 

(29) 

Acetophenone . 

5.65 

(48) 

Phenylacetic  acid . 

9.00 

(25) 

Acetanilide . 

6.932 

(72) 

p-Xylene . 

4.30 

(8,  41,  66,  79, 

87) 

o-Dimethoxybenzene . 

6.38-6.40 

(19,  83) 

Dimethylaniline . 

5.80 

(3) 

Cinnamic  acid . 

ca.  9.4—10.00 

(37,  72) 

Ethvl  o-nitrobenzoate . 

7.40 

(22) 

m-Nitro-p-acettoluide  (stable) . 

8.7 

t95) 

(Metastable) . 

9.905 

(*  5  ) 

Methyl  p-toluate . 

6.20 

(8) 

Phenylpropionic  acid . 

8.87-8.95 

(23,  36) 
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Solvent 

kp 

Lit. 

Formula  1 

Name 

CiotDBr 

/3-Bromonaphthalene . 

12.40 

(29) 

C10H7C1 

/9-Chloronaphthalene . 

9.76 

(2  9  ) 

cioHvi 

/3-Iodonaphthalene . 

15.00 

(29) 

C10H7NO2 

a-Nitronaphthalene . 

9.10 

(29) 

CioHs 

Naphthalene . 

6.899-7.10 

(5,  6,  7,  34, 
35,  47,  48, 

50,  72,  79, 

103) 

CioH«0 

/9-Naphthol . 

11.25 

(18) 

C10H9N 

a-Naphthylamine . 

7 . 80-7 . 90 

(28,  35) 

C10H10O2 

Methyl  cinnamate . 

7.10 

(27) 

C10H10O3 

Ethyl  o-aldehydobenzoa1  c . 

6.05 

(2  7) 

C10IL2O 

p-A  net  hole . 

6. 12-6.22 

(3  6,  46) 

C10H14O 

Thymol . 

8 . 30-8 . 32 

(36,  4  3) 

CioHisBrO 

d-Bromocamphor . 

11.87 

(SI) 

C10H16O 

Camphor . 

49.80 

(55,  56) 

CioHieO 

Fenchone . 

6.81 

(53) 

CioHisO 

Cineole . 

6.70 

(38) 

C10H20O 

Menthol . 

12.40 

(43) 

C10H20O2 

Capric  acid . 

4.73 

(36) 

Ci2H9N 

Carbazole . 

12.30 

(40) 

Cl2HlO 

Diphenyl . 

8 . 00-8 . 35 

(36,  46,  79) 

C12H10N2 

Azobenzene . 

8.25-8.35 

(32,  36) 

C12H10N2O 

Azoxybenzene . 

8.50 

(27) 

C12H10O 

Diphenyl  ether . 

8.00 

(33) 

C12H11N 

Diphenylamine . 

8.40-8.80 

(25,  35,  101) 

C12H1404 

Isoapiol . 

8.00 

(“6) 

Cl2Hl8N,0 

Phenvlhydrazine  hy, Irate . 

4.415 

(75) 

C12H1808 

Diethyl  diaeetyl-d-tartrate . 

13.32 

(85,  86) 

C12H22 

Dicyclohexyl . 

14.52 

(70) 

C12H2402 

Laurie  acid . 

4.40 

(35) 

C13H10O 

Benzophenone . 

9.88 

(36) 

C13H10O2 

Phenyl  benzoate . 

8.00 

(4  5 ) 

C13H10O3 

Salol . 

12.30 

(45) 

C13H12 

Diphenylmethane . 

6 . 60-6 . 72 

^2  5,  36,  64) 

C13H12N2 

Benzaldehyde  phenylhydrazone .  . . 

11.30 

(80) 

C13H13N 

Benzylaniline . 

8.70 

(43) 

C13H17NO 

Cyclohexyl  aminobenzoate . 

14.20 

(62) 

C14H802 

Anthraquinone . 

14.80 

C1) 

C14H10 

Anthracene . 

11.65 

(40) 

C14H10 

Phenanthrene . 

12.00 

(44,  46,  79) 

C14H10O2 

Benzil . 

10.50 

(6,  64) 

C14H12 

Stilbene . 

8.38 

(24) 

C14H14 

Dibenzyl . 

7.20-7.23 

(43,  64) 

C14H14N203 

p,  p'-Azoxyanisole . 

7.64 

(7) 

C16H3202 

Palmitic  acid . 

4.40 

(35) 

C16H340 

Cetyl  alcohol . 

6.15 

(36) 

C18H3402 

Elaidic  acid . 

3.90 

(23) 

C18H3602 

Stearic  acid . 

4 . 40-4 . 50 

(36,  46) 

C19H16 

Triphenylmethane . 

12.45 

(43) 

C22H4202 

Brassidic  acid . 

4.16 

(68) 

D22H4202 

Erucic  acid . 

5.23 

(68) 

C22H4202 

Isoerucic  acid . 

5.25 

(6S) 

C22H4402 

Behenic  acid . 

4.44 

(67.5) 

C67Hll0O6 

Stearin . 

5.15 

(36) 

See  further  p.  215. 
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FREEZING-POINT— SOLUBILITY  DATA  FOR  NON-AQUEOUS  SYSTEMS,  CONTAINING 

BOTH  ORGANIC  AND  INORGANIC  COMPOUNDS 

Robert  Kremann 


Scope 

This  section  covers  all  non-aqueous  two-component  systems 
composed  of  (1)  a  chemical  compound  whose  key-formula  does 
not  begin  with  16  (called  the  A-component)  together  with  (2)  a 
chemical  compound  whose  key-formula  begins  with  16  (called 
the  B-component);  and  all  non-aqueous  three-component  systems 
containing  one  but  only  one  chemical  compound  whose  key- 
formula  begins  with  16. 

Arrangement 

To  find  a  given  system:  Look  first  in  Part  I  and,  if  not  found 
there,  consult  Part  II.  For  cryoscopic  data  consult  Part  IV. 

Part  I  (p.  186) 

Part  I  includes  two-component  systems  for  which  data  are 
available  over  a  considerable  range  of  temperature  and  com¬ 
positions.  The  systems  are  arranged  in  order  of  their  A-com- 
ponents  using  the  standard  arrangement  ( v .  Vol.  Ill,  p.  viii). 
Under  each  A-component  the  B-components  are  in  order  of  increas¬ 
ing  number  of  carbon  atoms  (the  (T-arrangement). 

Part  II  (p.  205) 

The  data  in  Part  II  are  largely  fragmentary  in  nature,  con¬ 
sisting  of  solubilities  of  one  constituent  at  one  or  at  a  few  tem¬ 
peratures  only.  The  arrangement  is  first  by  “solvents”  in 
ascending  order  of  number  of  carbon  atoms.  The  “solutes” 
under  each  solvent  are  in  the  standard  arrangement  ( v .  Vol. 
Ill,  p.  viii). 

Part  III  (p.  211) 

Three-component  systems.  Standard  arrangement. 

Part  IV  (p.  214) 

Cryoscopic  data. 

Ubersicht 

Dieser  Abschnitt  enthalt  alle  nicht  wassrige  Zweikomponenten 
Systeme  die  zusammengesetzt  sind  (1)  aus  einer  chemischen 
Verbindung  deren  Schliisselformel  nicht  mit  16  beginnt  (genannt 
A-Komponente)  und  (2)  zusammen  mit  einer  chemischen  Verbin¬ 
dung  deren  Schliisselformel  mit  16  beginnt  (genannt  B-Kom- 
ponente).  Es  sind  hier  femer  alle  nicht  wassrige  Dreikomponenten 
Systeme  enthalten  die  eine  und  zwar  nur  eine  chemische  Verbin¬ 
dung  enthalten,  deren  Schliisselformel  mit  16  beginnt. 

Anordnung 

Um  em  gegebenes  System  zu  finden  sehe  man  zuerst  im  Teil  I 
nach.  Liegt  es  hier  nicht  vor,  so  schlage  man  Teil  II  auf.  Fiir 
kryoskopische  Daten  verwende  man  Teil  IV. 

Teh  I  (S.  186) 

Teil  I  enthalt  das  Zweikomponentensystem  fiir  welches  fiber 
ein  betrachtliches  Temperatur  und  Zusammensetzungsgebiet 
Daten  vorliegen.  Diese  Systeme  sind  nach  ihren  A-Komponenten 
mit  Benfitzung  der  Standardanordnung  (Bd.  Ill,  S.  viii)  gereiht. 
Unter  jeder  A-Komponente  folgen  die  B-Komponenten  mit 
zunehmender  Zahl  der  Kohlenstoffatome,  (C-Anordnung). 

Teil  II  (S.  205) 

Die  Werte  in  diesem  Teil  sind  meistens  ihrer  Natur  nach 
unvollstandig  und  enthalten  die  Loslichkeit  nur  des  einen  Bestand- 
teiles  bei  einer  Temperatur  oder  nur  bei  wenigen  Temperaturen. 
Die  Anordnung  folgt  zuerst  dem  “Losungsmittel”  nach  steigender 
Zahl  der  Kohlenstoffatome.  Die  “gelosten  Stoffe”  bei  jedem 
Losungsmittel  folgen  nach  der  Standardanordnung  (Bd.  Ill,  S. 
viii). 

Teil  III  (S.  211) 

Dreikomponenten  Systeme.  Standardanordnung. 

Teil  IV  (S.  214) 

Kryoskopische  Daten. 


Champ  de  la  section 

Cette  section  comprend  tous  les  systemes  non  aqueux  a  deux 
constituants  composes  (1)  d’un  compost  chimique  dont  la  formule 
cle  ne  commence  pas  par  16  (appele  le  constituant  A)  avec  (2) 
un  composd  chimique  dont  la  formule  cl6  commence  par  16 
(appele  le  constituant  B);  et  tous  les  systemes  non  aqueux  a  trois 
constituants  contenant  seulement  un  compose  chimique  dont  la 
formule  cl6  commence  par  16. 

Arrangement 

Pour  trouver  un  systeme  donn5;  voir  d’abord  4  la  Partie  I  et 
si  on  ne  le  trouve  pas  4  cette  place  consulter  la  Partie  II.  Pour 
les  donnees  cryoscopiques  consulter  la  Partie  IV. 

Partie  I  (p.  186) 

La  Partie  I  comprend  les  systemes  4  deux  constituants  poirr 
lesquels  les  donnees  sont  disponibles  dans  un  intervalle  con¬ 
siderable  de  tempdrature  et  de  compositions.  Les  systemes  sont 
arranges  dans  l’ordre  de  leurs  constituants  A  suivant  l’arrangement 
type  ( v .  Vol.  Ill,  p.  viii).  Sous  chaque  constituant  A,  les  con¬ 
stituants  B  sont  disposes  dans  l’ordre  croissant  du  nombre 
d’atomes  de  carbone  (Arrangement  <L). 

Partie  II  (p.  205) 

Les  donnees  dans  la  Partie  II  sont  pour  la  plupart  fragmentaires 
et  consistent  en  solubilites  d’un  constituant  4  une  ou  a  quelques 
temperatures  seulement.  L’arrangement  est  d’abord  fait  suivant 
les  “ dissolvants  ”  disposes  dans  1’ordre  ascendant  du  nombre 
d’atomes  de  carbone.  Les  “corps  dissous”  dans  chaque  solvant 
sont  disposes  suivant  l’arrangement  type  ( v .  Vol.  Ill,  p.  viii). 

Partie  III  (p.  211) 

Systemes  4  trois  constituants.  Arrangement  type. 

Partie  IV  (p.  214) 

Donnees  cryoscopiques. 

Sommario 

Sono  contenuti  in  questo  capitolo  tutti  i  sistemi  non  acquosi  a 
due  componenti  costituiti  da  un  composto  con  formula  chiave  che 
non  comincia  con  16  (Componente  A)  e  da  un  composto  con 
formula  chiave  che  comincia  con  16  (Componente  B).  Vi  sono 
inclusi  inoltre  tutti  i  sistemi  non  acquosi  a  tre  componenti,  uno 
dei  quali  ha  formula  chiave  che  comincia  con  16. 

Ordine  di  disposizione 

Per  trovare  un  dato  sistema  si  consulti  prima  la  Parte  I,  e,  so 
non  si  trova  in  questa,  si  consulti  la  Parte  II.  Per  i  dati  criosco- 
pici  si  consulti  la  Parte  IV. 

Parte  I  (p.  186) 

Questa  comprende  i  sistemi  a  due  componenti  per  i  quali  si 
hanno  dati  che  si  referiscono  ad  un  largo  intervallo  di  temperatura 
e  di  composizione.  I  sistemi  sono  elencati  nell’ ordine  dei  com¬ 
ponenti  A  secondo  la  maniera  standard  di  disposizione  ( v .  Vol. 
Ill,  p.  viii).  Sotto  ciascun  componente  A  sono  disposti  i  com¬ 
ponenti  B  ordinati  secondo  il  numero  crescente  degli  atomi  di 
carbonio  (disposizione  <T). 

Parte  II  (p.  205) 

I  dati  di  questa  seconda  parte  sono  molto  frammentari  e  si 
riferiscono  alia  solubilit4  di  un  componente  a  una  sola  temperatura 
o  a  poche  temperature.  Nell’elenco  “i  solventi”  sono  disposti 
nell’ ordine  crescente  del  numero  di  atomi  di  carbonio.  Le  sostanze 
disciolte  sono  segnate  sotto  ciascun  solvente  secondo  l’ordine  stan¬ 
dard  di  disposizione  ( v .  Vol.  Ill,  p.  viii). 

Parte  III  (p.  211) 

Sistemi  a  tre  componenti.  Ordine  standard  di  disposizione. 

Parte  IV  (p.  214) 

Dati  criosopici. 
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INTERNATIONAL  CRITICAL  TABLES 


TWO-COMPONENT  SYSTEMS 
Part  I 

For  abbreviations,  v.  p.  4 


h2o2 

B  =  Ci2H220n 
Sucrose  (68) 

°C  | Mol  %  B 
B 


-  1 

70 

0 

0 

-  1 

97 

0 

40 

-  2 

60 

1 

24 

-  3 

47 

2 

23 

-  4 

72 

3 

23 

-  5 

70 

4 

26 

-  7 

57 

5 

46 

-10 

30 

6 

94 

-14 

32 

9 

04 

HC1 

B  =  CH3CI  (6) 

°C  | Mol  %  B 

B 


-  93.0 

100.0 

-  98.7 

90.5 

-100.2 

79.5 

-109.4 

71.8 

-114.6 

65.9 

-121.4 

60.1 

-123.3 

56.2 

-131.7 

48.9 

-136.4 

43.9 

-148.9 

36.8 

A  +  B 

—  161E 

27.3 

A 

-130.4 

14.5 

-111.0 

0.0 

B  =  CH40 
Methyl  alcohol  (9> 

10) 

See  Fig.  1,  p.  212 


B  =  C2H6 
Ethane  (7) 
See  Fig.  2,  p.  212 


B  =  C,H60 
Methyl  ether  (4>  5> 
69) 

See  Fig.  3,  p.  212 


B  =  C3H602 
Propionic  acid  (7>  9) 
See  Fig.  4,  p.  212) 

B  =  C4H10O 


Ethyl  ether  (70) 


°C 

1 

Mol  %  A 

V 

-112.0 

100.0 

-114.0 

99.3 

-116.5 

98.0 

A6B 

-108.0 

88.9 

-  93.0 

86.0 

-  90.0 

83.9 

-89.0 

83.5 

B  =  C4HioO.— 

(■ Continued ) 

°C 

Mol  %  A 

a6b 

-  90.0 

82.4 

-92.0 

81.8 

-  96.0 

80.0 

A5B  -|-  A2B 

— 100.0E 

78.7 

A2B 

-98.5 

78.0 

-  93.0 

76.7 

-92.0 

75.5 

-  90.0 

73.4 

-  88.0 

70.4 

-88.0 

67.2 

-  89.0 

66.6 

-  95.0 

64.3 

-100.0 

63.6 

AB 

-104.0 

60.4 

-100.0 

59.8 

-96.0 

55.5 

-95.0 

53.9 

-94.0 

51.3 

-  93.0 

60.0 

-93.5 

49.2 

-  97.0 

46.8 

-100.0 

44.4 

-105.0 

41.5 

B 

= 

c6h7n 

Aniline  (63) 

°C 

|Mol  %  B 

Under 

1  atm. 

B 

-  6 

8 

100.0 

AB 

-  7 

3 

98.0 

+  24 

2 

95.3 

49 

9 

90.9 

99 

8 

83.3 

124 

4 

76.8 

141 

5 

71.4 

154 

0 

66.7 

158 

0 

65.0 

164 

6 

62.5 

174 

4 

58.8 

186 

2 

55.5 

192 

2 

53.0 

197 

5 

51.0 

198 

6 

50.8 

199 

2 

60.0 

Under 

the  vapor 

pressure  of  the  mix¬ 
ture 

AB 


199.0 

49.8 

198.7 

49.7 

+  11 

19.6 

-  28 

12.0 

-  62 

5.3 

- 112.5 

0 

B  =  Cf,H7N.— 

( Continued ) 

°C  |  Mol  %  B 
Two  liquid  phases. 
Concentration  and 


temperature  limits 


20.0 

1.1 

13.8 

1.9 

10.5 

5.3 

23.0 

10.6 

HBr 

B  =  CH3CI  I89) 

°C 

Mol  %  A 

A 

-  86.0 

100.0 

-  95.0 

91.0 

-101.0 

83.6 

-106.0 

75.0 

A  +  B 

ca.  — 11 5E  j 

B 

-105.0 

49.8 

-101.5 

47.0 

-  97.5 

42.2 

-  92.0 

35.0 

-  87.0 

28.4 

-  78.0 

18.4 

-  71.0 

10.9 

-  69.5 

9.9 

-  67.0 

5.5 

-  62.5 

0.0 

B  = 

CH40 

Methyl  alcohol  (69) 

A 

-86.0 

100.0 

-  87.5 

96.0 

-  94.0 

89.0 

-  97.0 

86.7 

AB 

-  85.0 

76.6 

-  72.4 

74.2 

-  58.0 

70.8 

-  13.5 

54.2 

-  12.0 

60.0 

-  12.8 

49.6 

-  33.9 

42.3 

-  44.4 

40.8 

-  54.5 

34.5 

-  64.0 

31.4 

B  =  C2H2  (71) 

B 

-  81.8 

0.0 

-  82.5 

2.4 

-  85.7 

4.5 

-  88.2 

5.5 

-  93.2 

9.2 

-  97.3 

11.3 

-101.3 

14.3 

-103.7 

15.4 

-109.6 

19.4 

-113.1 

23.2 

-115.2 

24.3 

-117.6 

26.7 

-125.2 

34.1 

B  =  C2H2 

.— ( Cont'd ) 

°C 

Mol  %  Aj 

A 

-126.0 

38.0 

-120.2 

42.2 

-115.0 

48.2 

-  86.0 

100.0 

B  =  C2HgO  («9) 
Ethyl  alcohol 
A 


-  86.0 

100.0 

-  88.0 

96.3 

-  91.5 

92.2 

-  95.5 

88.8 

-  97.0 

87.3 

A  +  AB 

-104E 

85.4 

AB 

-  83.5 

68.0 

-62.5 

66.6 

-  56.5 

65.3 

-  50.1 

63.5 

-  45.2 

61.6 

-  40.5 

59.8 

-  34.8 

57.5 

-  33.3 

55.6 

-  31.4 

54.2 

-  30.3 

52.7 

-  29.6 

50.9 

-  28.5 

50.3 

-  29.5 

48.5 

-  30.0 

46.0 

-  37.5 

41.3 

-  40.0 

41.0 

-  45.0 

39.9 

-  54.0 

38.0 

-  68.1 

35.5 

-  73.4 

35.2 

B  =  C2H60  («9) 
Methyl  ether 
A 


-  86 

0 

100 

0 

-  86 

8 

97 

6 

-  88 

0 

94 

8 

-  90 

2 

89 

7 

-  93 

3 

78 

3 

-  95 

2 

76 

1 

A 

-  AB 

-  100E  | 
AB 


-  74.3 

65.5 

-  64.7 

64.8 

-42.0 

61.6 

-  30.4 

60.8 

-  26.3 

59.7 

—  21.1 

57.0 

-  14.4 

52.3 

-  12.3 

50.0 

-  13.0 

48.5 

-13.5 

46.7 

-  14.3 

43.8 

-  14.9 

42.2 

-  16.6 

38.9 

-18.4 

36.6 

-  18.7 

35.7 

B  =  C2H60.— 

( Continued ) 


°C 

Mol  %  A 

AB 

-  19.7 

34.8 

-  26.3 

23.8 

-  32.5 

14.6 

-  35.5 

11.8 

-37.2 

10.5 

-  46.3 

8.15 

-48.2 

7.65 

-  61.0 

4.72 

-  66.2 

4.05 

-  75.0 

3.32 

-  77.3 

2.91 

-99.8 

1.73 

B 

-138.0 

0.0 

B  =  C3H4  (72) 

Allylene 

B 

-105.0 

0.0 

-112.3 

17.9 

-121.5 

29.0 

-129.5 

37.1 

AB 

-129.1 

40.2 

-127.2 

43.5 

-126.5 

47.4 

-126. 1 

49.3 

-127.6 

54.2 

-128.8 

58.4 

-134.0 

68.6 

-137.5 

1 

73.7 

-120.5 

82.2 

-101.6 

91.2 

-  86.0 

100.0 

B  =  C3H60  (") 

Acetone 

A 

-  86.0 

100.0 

-  86.8 

98.2 

-  90.5 

93.2 

-  94.0 

88.5 

AB 

-  30.6 

66.0 

-  19.3 

64.6 

-  11.7 

62.6 

-  6.0 

59.0 

-  3.2 

56.7 

-  3.0 

52.2 

-  4.1 

48.1 

-  5.8 

39.0 

-  14.0 

35.7 

-  14.0 

32.6 

-  16.0 

30.7 

-  24.2 

28.0 

-  31.4 

24.7 

-  36.0 

23.2 

-  41.2 

21.8 

-  50.5 

19.4 

-  57.0 

17.5 

-  61.0 

16.3 

B  =  C4H802  («9) 

Ethyl  acetate 
°C  |  Mol  %  A 
A 


-86.0 

100.0 

-89.0 

96.2 

-92.0 

94.5 

-97.0 

92.5 

A4B 

-85.2 

84.9 

-71.3 

83.8 

-69.2 

83.6 

-69.2 

82.7 

-67.1 

82.1 

-63.0 

81.0 

-61.0 

80.4 

-60.0 

80.0 

-65.5 

79.2 

A4B  -f~  a6b2 

-68.  IE 

78.4 

a6b2 

-63.0 

77.4 

-59.0 

75.8 

-54.0 

74.3 

-54.0 

74.0 

-52.5 

72.9 

-52.0 

71.4 

-52.5 

70.1 

-52.5 

70.0 

-53.0 

69.8 

-57.0 

68.0 

a6b2 

+  AB 

-59. 0E 

65.8 

AB 

-56.0 

65.0 

-51.0 

62.6 

-45.0 

60.8 

-41.0 

58.2 

-39.0 

57.2 

-37.0 

55.1 

-36.1 

53.2 

-36.0 

50.0 

-36.3 

48.0 

-37.0 

45.4 

-38.0 

42.2 

-41.0 

37.8 

-44.0 

32.2 

-46.0 

29.8 

-49.0 

26.8 

-51.0 

22.1 

-54.5 

16.7 

-58.0 

12.0 

-69.1 

5.8 

B 

-83.0 

0.0 

B  =  C4Hi0O  (75) 
Ethyl  ether 
B 

-118  |  0.0 
B  +  AB 
-115E  | 

AB 


-  98 

1.47 

-  92 

2.00 

-  79 

2.75 

-  69 

7.%6 

-  65 

9.04 

FREEZING  POINT— SOLUBILITY:  INORGANIC  +  ORGANIC  (A  =  2-1  TO  8-1) 
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B  =  CJLoO.— 

B  =  C7H8. 

— ( Cont’d ) 

0 Continued ) 

°C  | 

Mol  %  A 

°c  1 

Mol  %  A 

ab2 

AB 

-  98.0 

54.7 

-  61 

10.6 

-  94.0 

50.6 

-58.5 

12.75 

-  92.0 

48.1 

-  54 

15.10 

-  90.5 

44.0 

-  50.5 

18.06 

-  88.5 

39.9 

-  46 

21.85 

-  87.0 

37.2 

-  44 

28.05 

-  87.0 

32.5 

-  43 

39.4 

-  88.5 

29.1 

-  40 

60.0 

-  89.5 

24.9 

A2B 

-  94.0 

21.1 

-  46 

66.  7 

-  95.0 

18.1 

-  64 

74.2 

ab2 

+  B 

-  78 

78.4 

— 100.0E 

13.7 

-  94 

82.3 

B 

-100 

S4.7 

-  98.0 

5.5 

L 

-  94.0 

0.0 

-  98 

93.5 

B  =  C7H14  (67) 

-  95 

95.1 

Methylcyclohexane 

-  91 

97.9 

°C 

Mol  %  B 

-  86 

100.0 

!l 

-  86.0 

0.0 

B  =  C6H6  (71) 

-  87.9 

2.0 

B 

-  89.9 

4.0 

5.4 

0 

-  91.4 

6.0 

+  1.3 

5.7 

-  92.5 

7.9 

-  3.5 

12.5 

-  93.9 

10.1 

-  4.0 

13.5 

-  96.3 

15.6 

-  12.5 

26.3 

-  97.8 

19.6 

-20.5 

32.7 

-100.4 

25.2 

-  26.5 

37.4 

-101.9 

28.8 

-  31.0 

41.1 

-103.4 

32.6 

-39.0 

45.6 

— 105 . 3 

37.5 

-  40.0 

47.2 

-107.6 

43.4 

-  42.0 

50.1 

-110.0 

49.9 

-  47.0 

56.2 

-111.8 

54.2 

-  56.5 

64.3 

-113.8 

59.7 

-  65.0 

72.8 

vis. 

60-100 

-  70.5 

77.2 

B 

-  79.5 

85.2 

-124.5 

100.0 

-  87.5 

88.7 

B  =  C8H,„  (7i) 

A 

-F  B 

Ethylbenzene 

-  95. 0E 

|  92.7 

°C 

Mol  %  A 

B 

-  90.0 

96.0 

-  92.4 

0.00 

-  86.0 

100.0 

-  97.7 

11.5 

B  =  C7H8  (69) 

-103.6 

24.0 

Toluene 

ab2 

J 

4 

-104.0 

31.9 

-  86.0 

100.0 

-103.8 

33.  3 

-  96.0 

97.0 

-104.0 

34.4 

-100.0 

94.3 

-110.2 

40.1 

-107.5 

91.6 

AB 

-116.0 

88.8 

—  118.5m 

28.5 

-122.0 

86.4 

—  115.2m 

32.0 

-128 

83.0 

-112.6m 

34.5 

A  -j-  AB2 

-109.2 

42.7 

-130E 

81.4 

-106.0 

46.6 

ab2 

-106.  6 

50.  0 

-128 

77.0 

-106.3 

52.4 

-124 

74.7 

-108.8 

59.1 

-115 

73.8 

-112.2 

64.4 

-112.5 

72.0 

-116.7 

71.4 

-107.5 

62.8 

-120.5 

75.4 

-103.5 

59.9 

-125.2 

79.9 

B  =  C8H10.— 

B  =  CSH10  (67) 

( Continued ) 

p-Xylene 

°C 

Mol  %  A 

°C  | 

Mol  %  B 

A 

7* 

L 

-125.0 

83.8 

-  86.0 

0.0 

-105.8 

88.4 

-  93.5 

4.5 

-  96.5 

92.7 

-  97.1 

7.0 

-  90.8 

96.3 

—  101.4 

10.6 

-86.0 

100.0 

B 

B  =  C8H10  (67) 

-  76.8 

20.3 

o-Xylene 

-  62.1 

25.5 

°C  |Mol  %  B 

-  48.1 

31.1 

A 

-  21.0 

34.8 

-  86.0 

0.0 

-  26.0 

43.5 

-92.0 

3.1 

-  20.8 

48.2 

-  96.5 

6.6 

-  15.9 

52.0 

-111.0 

12.1 

-  10.8 

56.9 

A  +  B 

-  1.5 

69.5 

—  lleE 

14 . 0 

+  5.7 

82.0 

B 

9.4 

86.5 

-114.0 

14.9 

11.5 

92.3 

-107.0 

19.0 

15.0 

100.0 

-96.5 

25.3 

B  =  C9H12  (7i) 

-  91.0 

28.1 

Mesitylene 

-89.1 

30.8 

°C 

Mol  %  A 

-  85.7 

34.7 

B 

-83.6 

38.0 

-  53.5 

0.0 

-76.2 

42.7 

-  56.5 

4.0 

-  74.5 

46.0 

-  57.5 

6.5 

-  68.5 

49.3 

-  65.5 

16.3 

-  65.5 

52.3 

-  68.5 

25.2 

-  64.5 

55.3 

-  66.5 

33.8 

-  61.5 

58.3 

-  64.5 

39.2 

-  57.5 

62.2 

AB 

-  56.0 

65.2 

-  63.0 

44.4 

-  52.5 

69.5 

-  61.5 

50.0 

-  48.5 

73.8 

-  61.7 

51.3 

-  47.5 

79.0 

-  61.7 

58.5 

-  45.5 

83.7 

-  62.2 

59.9 

-  44.0 

87.3 

-  62.5 

61.4 

-  42.0 

91.8 

-  67.5 

65.3 

-  40.0 

95.8 

-  68.4 

67.1 

-  38.5 

100.0 

-  82.0 

76.0 

B  =  C8H10  (67) 

-  90.0 

79.8 

m-Nylene 

-103.5 

84.0 

A 

-  86.0 

0.0 

-105.0 

89.0 

AB 

-  98.5 

93.9 

-111.1 

13.1 

-  86.0 

100.0 

-  S8.6 

24.8 

B  =  C9H12  (67) 

-  86.9 

27.6 

n-Propylbenzene 

-  83.7 

35.6 

°C 

Mol  %  B 

-  80.8 

36.9 

-  79.0 

41.8 

-  86.0 

0.0 

-  78.2 

43.5 

-  88.3 

2.1 

-  77.7 

44.8 

-  92.6 

4.5 

-  77.5 

48.1 

-  97.9 

8.0 

-  77.6 

49.3 

-107.8 

12.0 

\ 

—  119.1 

15.8 

-  75.5 

51.8 

AB 

-  73.5 

53.1 

-119.4 

19.4 

-  68.8 

58.0 

-116.8 

23.2 

-  63.2 

66.7 

-115.4 

25.2 

-  58.4 

75.5 

-114.4 

27.9 

-  54.9 

86.9 

-113.5 

31.5 

-  54.0 

100.0 

-109.3 

35.3 

B  —  C9H12. — 
( Continued ) 


°C 

Mol  %  B 

AB 

-107.4 

38.1 

-106.1 

41.6 

-105.2 

46.2 

-105.4 

50.1 

-105.9 

54.3 

-106.5 

58.5 

-110.3 

62.6 

-113.4 

65.5 

B 

-145.0 

100.0 

HI 

B  =  C2HcO  (69) 
Methyl  ether 
°C  |  Mol  %  A 
A 


-50.9 

100.0 

-53.4 

96.7 

-  64.1 

89.8 

-  77.0m 

72.7 

A  +  AB 

—  78E 

72.5 

AB 

-47.5 

65.5 

-  40.7 

58.7 

-  35.7 

56.1 

-30.8 

53.8 

-26.3 

52.5 

-  21 

50.0 

-  22.0 

45.7 

? 

-25.0 

27.2 

-35.0 

12.3 

-  56.0 

6.1 

S02 

B  =  C02  crys.  (148) 
At  — 78.59°C,  Mol 
%  B  =  33. 6 in  satd. 
soln. ;  =  99 . 72  in 
satd.  vapor 
B  =  CCL  (19);  cf. 
(168) 


°C 

I 

Wt. 

3 

%  B 

-66.1 

5.24 

-  57.9 

8.42 

-  47.2 

16.44 

(-45)* 

(20) 

Two  liquid  phases 

(-45)* 

(20) 

(93) 

-35.2 

31.66 

-39.8 

88.44 

-33.6 

80.83 

-29.8 

66.26 

-29.7 

49.93 

-29. 3f 

(55) 

(55) 

B 

-30.58 

97.8 

-26.78 

98.8 

-24.8 

100 

*  Quadruple  points, 
t  Critical  solution 
temp. 


B  =  CH40  (10) 

Methyl  alcohol 
See  Fig,  5,  p.  212 

B  =  C2H60  (5) 
Methyl  ether 
°C  |Mol  %  B 
A 

-  72. 3|  0 

A  +  AB 

—  109E  |  34 

AB 

-  91.  5|  50 

AB  +  B 

—  144E  |  88.5 

B 

-138.5[  100 

B  =  C6H12  (141) 
Cyclohexane 
°C  | Mol  %  A 
B 


+6.4  0.00 

-  4.3  5.18 


Two  liquids  (inter¬ 
polated) 

-17.0 

12.1 

97.0 

-  7.0 

17.7 

94.9 

0.0 

23.9 

92.8 

+  7.0 

33.6 

88.2 

11.4 

44.1 

80  0 

13.4 

65.6 

71.2 

13.6  crit. 

ca.  69 . 2 

B 

-24.3 

97.7 

-34.3 

98.1 

-51.0 

98.9 

-56.0 

99.2 

-60.0 

99.4 

-64.5 

99.6 

A  +  B 

-72. 5E 

99.95 

A 

-72.3 

100.0 

B  =  C10H16O  (14) 
Camphor 
°C  | Mol  %  B 
A 


-  76 

0.0 

-  77 

1.36 

-  78 

2.83 

-  79 

4.05 

-  80 

6.16 

-  81 

8.15 

A  A2B 

-  82  E 

10.6 

A2B 

-  80 

11.5 

-  77 

13.0 

-  75 

14.3 

-  71 

16.4 

-  64 

20.4 

-  59 

23.5 

-  54 

27.0 

-  49 

30.5 

-  46 

32.7 

-45.3 

33.5 
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S02.— (Cont’d) 

c10h16o.— 

( Continued ) 

°C  |  Mol  %  B 
A2B  +  AB 
-  46E  |  34.1 

AB 


-  45 

34.5 

-  44 

35.4 

-  41.5 

36.8 

-  38.5 

38.7 

-  36 

40.3 

-  33.5 

41.3 

-  28 

45.5 

-  25 

48.0 

-  24.5 

49.6 

-  25.5 

52.4 

-  27 

1 

57.4 

3 

-  25 

58.2 

-  23 

59.5 

-  16 

61.8 

-  13 

63.5 

+  178 

100.0 

B  =  C16H 

340(140.5) 

Cetyl  alcohol 

°C 

Wt.  %  A 

5.3 

99.58 

22.2 

92.30 

22.6 

89.58 

22.7 

88.80 

23.8 

71.66 

23.5 

68.82 

23.9 

65.13 

24.8 

53.61 

25.5 

42.54 

27.8 

33.73 

30.9 

21.07 

41.6 

4.15 

H2S 

B  =  C02  (148) 

At  -75.17°,  Mol 
%  B  =  25.4  in  satd. 
soln.;  =  75.3  in  satd. 
vapor 

B  =  CH40  (ii) 
Methyl  alcohol 
See  Fig.  6,  p.  212 
B  =  C2H60  (ii) 
Methyl  ether 
See  Fig.  7,  p.  212 

h2so4 

B  =  C0HCI3O2  (52) 
Trichloroacetic  acid 
Stable 

°C  |Mol  %  B 
A 

10.3  0.0 

7.5  2.9 

A  +  a-B 
3  |  7.0 

a-B 

11.3 
14.1 


B  =  C2HC1302.— 

( Continued ) 

°C  |  Mol  %  B 
a-B 


29 

0 

17 

9 

31 

7 

21 

0 

35 

3 

24 

9 

39 

5 

26 

1 

39 

2 

30 

8 

41 

9 

33 

2 

42 

6 

37 

7 

44 

8 

41 

7 

47 

0 

49 

5 

47 

0 

54 

0 

49 

2 

58 

3 

51 

2 

68 

2 

53 

4 

78 

1 

56 

1 

89 

3 

57 

3 

100 

0 

Metastable 
A  +  jS-B 


1 .  OmE 

7.8 

0-B 

13.4m 

13.4 

20.2m 

17.8 

24.0m 

21.9 

33 .8m 

32.9 

38.4m 

43.9 

B  =  C2H3C102  (52) 

Chloroacetic  acid 

B 

9.2 

46.0 

25.2 

53.7 

34.5 

59.7 

38.1 

62.3 

41.1 

65.1 

52.7 

78.9 

57.8 

88.1 

60.5 

94.4 

61.7 

100.0 

B  =  C4H6C102  (52) 

a-Chlorocrotonic 

acid 

B 

2.0 

31.0 

30.0 

39.0 

41.0 

43.9 

49.5 

48.1 

58.5 

52.8 

64.0 

56.6 

73.2 

63.5 

79.5 

69.4 

86.5 

80.2 

93.5 

90.4 

99.0 

100.0 

B  =  C4HLO2  (52) 
Crotonic  acid 


AB 


1.5 

33.7 

15.8 

38.1 

23.3 

43.5 

24.5 

49.7 

21.3 

54.9 

AB  +  B 

18E 

58 

B  =  C.|He02.- — 
(Continued) 


°C 

] 

Mol  %  B 
3 

22.3 

59.3 

40.4 

65.9 

47.0 

69.1 

54.7 

74.6 

61.9 

83.5 

67.5 

93.8 

71.0 

100.0 

B  =  C5H8CL  (52) 

Glutar.ic  acid 

AB 

40.1 

33.5 

46.0 

39.0 

47.7 

41.6 

49.7 

45.5 

60.6 

60 

AB  +  B 

49E 

53 

B 

35.0m 

47.8 

37.1m 

49.0 

51.7 

54.1 

63.9 

59.6 

75.7 

65.2 

82.5 

70.9 

88.6 

78.8 

92.9 

87.4 

95.8 

100.0 

B  =  C6H6N03  (52) 

o-Nitrophenol 

B 

11.0 

25.8 

21.0 

32.0 

30.0 

40.7 

33.5 

45.6 

37.0 

52.6 

39.3 

59.3 

39.1 

66.5 

39.5 

68.9 

40.7 

75.7 

42.4 

88.0 

45.0 

100.0 

B  =  CeHsNOs  (52) 

m-Nitrophenol 

ab2 

18.0 

24.7 

39.4 

31.7 

52.2 

37.7 

62.3 

45.9 

69.4 

51.4 

73.5 

55.2 

78.6 

60.5 

83 

66.6 

82.7 

68.5 

81.7 

73.5 

ab2 

+  B 

80E 

I 

77 

3 

84.7 

82.0 

89.4 

87.7 

92.5 

93.3 

95.4 

100.0 

B  =  C6HtN03  (52) 
p-Nitrophenol 


°C 

Mol  %  B 

AB2 

35.1 

35.6 

60.3 

44.7 

70.4 

50.6 

73.5 

53.0 

80.7 

58.4 

88.3 

64.1 

90 

66.6 

89.9 

68.1 

ab2 

+  B 

87E 

1 

70 

3 

97.0 

76.9 

102.7 

83.9 

109.4 

92.7 

113.8 

100.0 

B  =  C6HeO  (52) 

Phenol 

ab2 

-10.0 

34.1 

-  7.0 

36.3 

-  2.0 

39.5 

+  2.5 

42.7 

6.0 

45.7 

8.0 

49.5 

10.4 

51.8 

12.2 

55.4 

14.5 

61.3 

16.6 

66.6 

ab2 

+  B 

10E 

I 

70 

3 

13.4 

72.0 

23.4 

79.4 

30.5 

86.6 

35.5 

94.1 

42.4 

100.0 

B  =  C7H5N03  (52) 

p-Nitrobenzalde- 

hyde 

B 

104.4 

100.0 

100.7 

90.6 

94.8 

79.7 

90.9 

73.2 

85.0 

65.0 

76.6 

55.4 

74.5 

49.7 

74.8 

49.5 

73.0 

47.3 

70.4 

43.9 

67.1 

41.1 

66.7 

40.2 

54.0 

34.5 

56.5 

33.7 

32.6 

24.1 

B  =  C7H602  (52) 


Benzoic  acid 
B 


121.8 

120.6 

115.8 


100.0 
98.0 
92  1 


B  =  C7H„02.— 

( Continued ) 


°C 

Mol  %  B 

3 

109.6 

83.9 

92.5 

69.1 

90.0 

67.4 

AB  +  B 

81. 5E 

61.5 

AB 

82.3 

60.2 

84.2 

56.9 

86.2 

51.8 

87.  6 

60.  0 

86.3 

44.3 

83.2 

39.2 

77.2 

34.2 

72.3 

30.8 

61.4 

26.2 

53.2 

24.2 

44.6 

22.6 

+25.8 

18.6 

AB  +  A 
-10E  |  12 

A 


-  6 

2 

9 

9 

-  1 

2 

8 

0 

+  3 

2 

5 

7 

7 

0 

3 

2 

10 

3 

0 

0 

B  =  C7HsO  (52) 

o-Cresol 

B 

30.4 

100.0 

26.2 

89.1 

18.8 

76.8 

9.6 

68.7 

6.2 

66.2 

1.0 

61.9 

B  =  C7HsO  (52) 

p-Cresol 

B 

34.6 

100.0 

29.4 

90.4 

22.1 

82.2 

11.6 

75.4 

B  -f-  AB2 

7E 

72.5 

ab2 

11.0 

68.0 

12.0 

66.  6 

11.0 

62.6 

7 . 5m 

54.1 

5.0m 

50.5 

AB2  - 

b  A2B 

9.3E 

58.5 

A2B 

24.0 

56.0 

57.3 

48.7 

84.1 

39.5 

91.9 

34.7 

93.4 

33.8 

90.9 

28.6 

78.2 

21.6 

57.8 

16.2 

40.2 

12.5 

B  =  C7H802  (52) 
Dimethylpyrone 


°C 

|  Mol  %  F, 
B 

132.0 

100.0 

124.0 

85.4 

115.0 

76.1 

109.0 

71.5 

B  A  B  2 

103E 

68.5 

ab2 

103.  6 

66.7 

101.8 

63.5 

100.2 

61.1 

90.4 

57.3 

ab2 

+  AB 

84. 2E 

55.5 

AB 

88.1 

53.0 

93.4 

51.3 

96.0 

50.  0 

93.4 

47.1 

90.9 

46.2 

72.5 

43.3 

56.0 

41.8 

41.6 

40.5 

AB  -f-  A3B2 

36. 6E 

40 

A3B2 

44.  8 

40 

44.3 

39.5 

43.1 

38.3 

37.6 

36.1 

29.3 

34.1 

18.2 

32.2 

6.0 

30.4 

B  =  C8HsO  (52) 
Acetophenone 
B 


18.7 

100.0 

17.2 

95.8 

17.4 

95.2 

B  -f~  AB2 

13. 9E 

89.0 

ab2 

17.6 

86.3 

23.8 

80.8 

28.4 

69.0 

29 

66.7 

28.0 

63.0 

25.0 

59.9 

22.5 

54.9 

18.5 

51.1 

B  =  CgH802  (52) 
Phenylacetic  acid 


A 


10.3 

0.0 

+  5.6 

2.5 

-  3.0 

5.1 

AB  +  A 

-  9.0E 

6.8 

AB 

+  15.8 

16.3 

47.7 

28.7 

55.0 

36.2 

♦ 


15.5 

21.6 
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B  =  C8H802.— 

B  =  C8H802.— 

B  =  C8H1uO  (52) 

(' Continued ) 

( Continued ) 

3,  4-Dimethylphenol 

°C  | 

Mol  %  B 

°C  I 

Mol  %  B 

°C  I 

Mol  %  B 

AB 

ab2 

a2b 

58.7 

37.9 

79.  6 

66.  7 

58.3 

16.1 

60.0 

39.5 

78.9 

61.8 

72.8 

20.3 

60.7 

42.6 

78.3 

60.2 

84.8 

25.3 

61.2 

45.1 

78.3 

59.5 

89.4 

30.4 

61.8 

60.0 

78.0 

58.7 

90.0 

33.3 

60.0 

53.7 

76.2 

55.6 

80.7 

41.5 

58.4 

56.3 

75.9 

54.1 

71.5 

44.6 

AB  +  B 

72.2 

50.9 

60.8 

47.8 

40.6  | 

61.6 

71.6 

49.9 

A2B  -|“  AB2 

E 

68.8 

47.1 

53. 8E  | 

50.7 

50.1 

65.3 

62 . 3m 

45.0 

AI 

32 

53.2 

67.1 

36.2m 

36.3 

63.4 

54.4 

55.0 

68.7 

AB2  “I-  AB 

68.9 

60.2 

56.8 

69.9 

62. 5U  I 

46 

70.0 

66.6 

59.4 

71.6 

AB 

68.0 

70  9 

67.7 

83.8 

63.  6m 

60 

ab2 

+  B 

71.5 

91.1 

61.8 

42.5 

50E 

80 

76.8 

100.0 

58.4 

39.7 

B 

55.6 

36.4 

31.6 

63.7 

54.0 

34.8 

42.4 

72.1 

B  =  C8H802  (52) 

52.7 

34.0 

47.0 

75.8 

o-Toluic  acid 

46.5 

30.8 

57.6 

87.5 

B 

37.5 

27.1 

63.7 

100.0 

102.9 

100.0 

20.8 

22.4 

97.8 

88.7 

AB 

+  A 

B  =  C8HioO  (52) 

92.0 

78.0 

19oE 

16 

2,  5-Dimethylphenol 

83.6 

68.1 

A 

A2B 

82.2 

66.7 

-  1.8 

7.7 

91.9 

24.7 

74.2 

61.1 

+  7.3 

2.4 

104.0 

33.3 

67.0 

58.1 

10.3 

0.0 

100.0 

40.1 

B  +  AB 

92.4 

46.4 

57. 5E 

55 

B  =  C8H802  (52) 

A2B 

+  AB 

AB 

p-Toluic  acid 

90. 5E 

48 

58.7 

51.9 

A 

AB 

69 

50.0 

10.3 

0.0 

91.0 

60 

58.2 

47.4 

5.8 

1.7 

90.4 

54.0 

57.6 

44.3 

+  3.0 

3.2 

87.2 

61.7 

56.3 

39.5 

-  2.2 

6.2 

84.2 

67.0 

54.6 

37.0 

AB  +  A 

80.6 

71.7 

49.1 

33.6 

—  15E 

1  13 

AB 

+  B 

45.6 

30.7 

AB 

67. 9E 

81.1 

33.5 

25.6 

+  7.5 

14.7 

B 

+  12.0 

20.1 

18.0 

16.8 

71.0 

91.1 

AB  +  A 

53.0 

21.2 

74.0 

100.0 

—  14E 

1  16 

58.7 

23.0 

A 

77.5 

28.1 

+  3.0 

4.6 

88.5 

32.8 

B  =  C9H602  (52) 

7  2 

2.4 

94.9 

37.1 

Coumarin 

10.3 

0.0 

98.9 

42.2 

.4 

lB 

99.5 

45 . 5 

14.0 

35 . 2 

AB 

+  B 

24.0 

38.4 

B  =  C8H802  (52) 

100U 

|  46 

32.3 

42.6 

m-Toluic  acid 

B 

34.5 

46.2 

B 

100.2 

46.8 

35.5 

60.0 

110.0 

100.0 

111.2 

49.6 

32.7 

54.2 

100.5 

84.5 

116.0 

51.3 

AB 

+  B 

92.0 

74.3 

127.0 

55.2 

29E 

1  57 

83.6 

67.7 

137.5 

59.6 

B 

78.7m 

64.1 

143.7 

62.9 

30.8 

58.4 

74.9m 

61.8 

154.7 

71.0 

40.4 

63.5 

B  -f-  AB2 

167.5 

84.2 

46.5 

68.3 

79. 3U 

|  64.7 

180.2 

100.0 

51.2 

73.1 

B  =  C»H602.— 

( Continued ) 


°C  | 

Mol  %  B 

B 

53.4 

80.7 

62.3 

89.2 

68.4 

100.0 

B  =  CjoHhO  (52) 

Thymol 

B 

42m 

64.7 

42m 

72.2 

43m 

83.3 

47.1 

92.4 

49.6 

100.0 

B  =  Ci3HioO  (52) 

Benzophenone 

AB 

39.1 

29.6 

48.7 

32.6 

55.2 

35.7 

59.4 

38.8 

61.9 

42.6 

63.9 

46.2 

64 

50 

63.0 

54.1 

56.6 

64.5 

AB  +  B 

26. 5E 

70.9 

B 

38.0 

79.8 

42.1 

88.7 

44.5 

92.9 

46.4 

96.4 

47.8 

100.0 

B  =  C14H10O3  (52) 

Benzoic 

anhydride 

A2B 

25.0 

15.8 

55.4 

26.5 

58.7 

31.5 

60 

33.3 

58.7 

36.1 

A2B 

+  AB 

58. 3E 

I  37.4 

AB 

59.1 

37.8 

67.6 

43.7 

70.5 

60 

69.4 

55.4 

64.3 

62.2 

57.3 

67.6 

AB 

+  ab2 

51. 3U 

72 

ab2 

51.0 

73.5 

50.0 

77.2 

49.2 

81.0 

45.3 

85.7 

42.3 

90.2 

38.9 

94.8 

AB 

+  B 

3?E 

97 

B 

39.5 

|  100 

S02C12 

B  =  C„H10O6  (49) 
Dimethyl  tartrate 
°C  |  Mol  %  B 
B 


-38 

-39 

-41 

-43.5 

-43.5 

-41.o 


100 

98.3 

91.6 
87.9 

84.7 
80.6 


B  =  C7H1206  (49) 
Diethyl  malonate 
B 

100 


-88 

-90 

-82 

-74 

vis. 


A? 


96.73 

91.66 

88.59 

88-0 


NO 

B  =  C2H60  (8) 
Methyl  ether 
See  Fig.  8,  p.  212 

B  =  C7H7N02  (2i) 
o-Nitrotoluene 


°C 

-40 
-45 
-50 
—  55 


|  Mol 
A 


%  B 


20 
27 

32.5 
37 

A  +  AB2 
— 56. 5E|  38.5 

AB2 

-55 
-50 
-47.5 

—  44m 

AB: 

—  46U 


B 


-40 
-35 
-30 
-25 
-20 
-15 
-10 
-  7 


40 

46.5 
50 

66.6 

+  B 

54.5 

58 

61.5 
65 
70 
75 

82.5 
93 

100 


-10.2 

-10.8 

-12.5 

-15.5 

-21.5 

-29.0 

-37.6 

-46.5 


-10.2 

-12.0 

-16.5 

-24.5 

-42.5 

-60.0 

-60.0 

-60.0 


B  =  C10H16O  (126) 
Camphor 

Mol 

°C  %  A 

<L  |  ts 

A-rich  mix.  crys. 


100.0 

97.0 

93.7 

88.3 

83.3 
80.0 

75.4 

73.5 


B  —  CioHjflO. — 

(' Continued ) 

°C  |  Mol  %  A 
81.8  Mol  %  A  mix. 
crys.  +  A5B4 

—  60 . OEj  71.0 

A5B4 

-56.5  65.1 

-53.5  62.3 

-52.3  57.4 

-52.1  54.9 

-52.2  52.4 

-53.5  48.2 

-55.0  46.9 

-50.0  46.5 

A6B4  -(-  A2B3 

—  55 . 5E|  45.5 

A2B3 


-46.00 
-45.7 
-45.5 
A2B; 
-46. 5E 


B 


-38.2 

-31.46 

-17 

(179) 


42.6 

41.5 
38.9 

+  B 
36.8 

34.3 

31.7 

29.5 
0.0 


nh3 

B  =  CH40  (ii) 

Methyl  alcohol 
See  Fig.  9,  p.  212 
B  =  C2H60  (11) 
Methyl  ether 
See  Fig.  10,  p.  212 

H3PO4 

B  =  C4H10O  (135) 
Ether 


°C 

38.4* 

30.1 

28.7 

28.3 
26.5 

23.4 
21.0 

17.7 

17.5 
16.9 


|Mol 

A 


%  B 


0.00 
1.98 
2.72 
2.83 
3.68 
5.02 
6.38 
9.70 
9.89 
10.7 
A  -|-  AeB 
16. 0E  |  12.7 

A6B 

13.0 


17.5 
22.1 

25.5 

27.5 
28.2 
28.0 
25.2 

24.5 


13.45 

13.95 

14.15 
14.  32 
14.65 
15.10 

15.16 


*  The  acid  contains 
0.1-0.15  %  H2O.  The 
M.  P.  of  the  pure  acid 
must,  therefore,  be  some¬ 
what  higher. 
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INTERNATIONAL  CRITICAL  TABLES 


H3PO4  .—(Cont’d) 

B  =  C4H10O.— 

(' Continued ) 

°C  |  Mol  %  B 
AeB  +  A4B 
22  E  I 


A4B 


23.9 

15.58 

25.0 

15.66 

25.2 

15.94 

27.5 

16.54 

28.4 

17.50 

29.8 

IS.  94 

30.0 

19.68 

29.  3 

19.  90 

17.2 

20.72 

14.0 

21.95 

P4S3 

B  =  CS2  (145) 

°C  | Mol  %  A 
A? 


-20 

3.70 

0 

8.54 

+  17 

25.7 

B  =  CcH6  (145) 

A? 

17 

0.88 

80 

3.80 

B  =  C;H8  (145) 


Toluene 

A? 


17 

1.41 

111 

6.04 

AsBr3 

B  =  C3H7N02*(134) 

Urethane 


°C  | Mol  %  B 
A 

31  |  0 

A  +  B 


4.4E  | 

42 

B 

48.3  | 

100 

B  =  C6H60*  (134) 
Phenol 
A 

31  |  0 

A  +  B 
7.5E  |  57 

B 

40.8  1  100 

B  =  C6H602*  (134) 
Resorcinol 
A 

31  |  0 

A  +  B 


30E 

<1 

1 

3 

60 

20 

78.5 

40 

87.5 

60 

100.5 

80 

111 

100 

*  Sandonnini,  cooper¬ 
ating  expert. 


B  =  CoH8C1N*  (134) 

SbCls 

B  =  Cr,H4Br3N. — 

Aniline 

B  =  C2H402  (102) 

0 Continued ) 

hydrochloride 

Acetic  acid 

°C 

Mol  %  A 

°C 

Mol  %  B 

°C  Mol  %  A 

B  +  AB 

A 

B 

80. 5U 

51.6 

31 

0 

16.5 

0.0 

AB 

A  +  AB 

15 

1.9 

80.5m 

48.41 

30E 

<1 

10 

7.1 

81m 

60.0 

AB 

+  5 

12.1 

75 

62.1 

110.2 

10 

0 

16.3 

70 

67.0 

122.5 

20 

-  5 

20.0 

60 

74.5 

129.3 

30 

B  4 

-  AB 

A  4 

-  AB 

AB  H 

b  B 

-  9 

22.6 

49E 

76.8 

132U 

41 

AB 

1 

V 

B 

-  5 

24.8 

55 

82.2 

157 

50 

0 

27.8 

60 

87.1 

166 

58 

+  5 

31.2 

65 

91.9 

10 

35.3 

70 

97.0 

B  =  CI0 

Hs  (133) 

15 

40.8 

73 

100 

Naphthalene 

18 

46.2 

A 

19 

60.0 

B  =  C6H4C12  (100) 

31 

0.0 

18m 

53.6 

p-  Dichlorobenzene 

28.7 

4.5 

15m 

59.2 

B 

25.7 

8.0 

AB  +  A 

54.5 

0 

23.8 

10.9 

18. 7E|  51.3 

50 

6.3 

20.6 

15.5 

A 

45 

15.5 

A  -f-  A2B 

5m 

46.5 

40 

28.8 

17E 

20 

15m 

50.0 

B  +  A 

a2b 

25 

53.9 

39. 5E 

29.5 

18.8 

24.9 

35 

58.8 

A 

19.2 

27.0 

45 

64.3 

45 

37.5 

19.5 

30.0 

55 

73.0 

50 

46.4 

19.6 

32.0 

65 

84.0 

55 

56.0 

19.7 

33.3 

70 

92.5 

60 

66.5 

A2B  -{-  B 

73 

100.0 

65 

78.1 

19. 6E 

34.0 

70 

91  1 

B 

B  =  C6H4Br2  (loo) 

73 

100.0 

21.6 

35.0 

p-D  ib  rom  oben  zone 

28.0 

40.3 

B 

B  =  C6H4N204(ioo) 

33.6 

45 

88 

0 

m-Dinitrobenzene 

39.9 

50 

85 

5.9 

B 

50.6 

60 

80 

15.8 

90 

0 

59.4 

70 

75 

25.7 

80 

14.3 

67.4 

80 

70 

35.7 

70 

25.3 

73.9 

90 

65 

45.4 

60 

33.8 

80.0 

100 

60 

53.8 

50 

40.7 

1 

V 

55 

57.9 

40 

45.6 

16 . 3m 

20.5 

A  +  B 

30 

49.8 

14 . 8m 

22.0 

49. 5E 

64.9 

B  +  AB 

11.8m 

24.9 

1 

i. 

28. 3E 

49.9 

A  +  B 

55 

72.5 

AB 

9.6mE 

27.0 

60 

79.8 

28.  6 

60.  0 

I 

3 

65 

87.1 

27.5 

55.0 

14.4m 

30.0 

70 

95.2 

25.0 

60.2 

16.0m 

30.7 

73 

100.0 

AB  +  A 

21. 0E 

65.5 

B  =  CioHsO*  (134) 

B  =  C0H4Br3N 

A 

a-Naphthol 

(106) 

30 

68.8 

A 

2,  4,  6-Tribromoani- 

40 

73.2 

31  | 

0 

line 

50 

78.5 

A  - 

b  B 

B 

60 

85.8 

20. 8E  | 

20 

119 

0 

70 

95.2 

E 

110 

19.6 

73 

100.0 

96 

100 

100 

33.7 

B 

*  Sandonnini,  cooper- 

90 

44.6 

20m 

53.6 

ating  expert. 

71m 

57.9 

+  10m 

57.0 

B  =  Cr,H4i'f204. — 

( Continued ) 

°C  |  Mol  %  A 
B 


—  11m 

62.2 

A  +  B 

+  ImE 

59.9 

A 

-10m 

57.7 

+  10m 

62.4 

20m 

65.2 

AB 

20m 

66.2 

15m 

70.2 

10m 

73.5 

5m 

76.0 

0m 

78.1 

B  =  CGH6Br  (100) 

Bromobenzene 

B 


-31 

0 

—  35m 

6.4 

B  +  AB 

—  32.5E  |  3.4 

AB 

-30 

4.8 

-25 

7.6 

-20 

10.7 

-15 

14.1 

-10 

17.8 

-  5 

21.7 

0 

26.6 

AB  +  A 

+  3U 

31.8 

AB 

5m 

37.1 

6m 

41.9 

6 . 5m 

45.4 

7.0m 

50 

A 

10 

36.4 

20 

43.2 

30 

50.8 

40 

59.2 

50 

68.8 

60 

80.6 

65 

87.2 

70 

95.0 

73 

100.0 

B  =  C6H5C1  (100) 

Chlorobenzene 

B 


-45.2 

0 

B  +  AB 

—  47E 

2.2 

AB 

-40 

3.6 

-30 

6.0 

-20 

9.0 

-15 

11.6 

-10 

14.4 

-  5 

19.4 

+  4m 

41.4 

AB  +  A 
0U  |  28.1 


B  =  C6H6C1.— 

( Continued ) 

°C  |  Mol  %  A 
A 


10 

32.5 

20 

38.7 

30 

47.1 

40 

56.2 

50 

66.6 

60 

78.7 

70 

94.3 

73 

100.0 

B  =  C6H6F  (ic  9) 
Fluorobenzene 
B 


-39.2 

0 

B  +  AB 

-40. 5E 

1.0 

AB 

-35 

2.3 

-25 

5.0 

-15 

8.1 

-10 

10.4 

-  5 

13.2 

0 

18.1 

+  8m 

33.1 

10m 

60.0 

AB  +  A 
5.5U|  26.5 

A 


15 

32 . 

25 

40. 

35 

49., 

45 

59.; 

55 

71.; 

65 

86.; 

73 

100. 

B  =  C6H6I  (100) 
Iodobenzene 


B 


-28.6 

0 

-30.0 

2.4 

B  4 

-  AB 

-34. 5E 

12 

AB 

-25 

16.4 

-15 

24.6 

-  5 

39.1 

AB  +  A 

-  4U 

1 

41.5 

+  5 

44.5 

15 

48.7 

25 

53.9 

35 

60.1 

45 

67.5 

55 

76.2 

65 

87.4 

70 

95.0 

73 

I 

100.0 

I 

—  40m 

22.2 

A 

f  B 

—  45mE 

28.4 

FREEZING  POINT— SOLUBILITY:  INORGANIC  +  ORGANIC  (A  =  12-2  TO  14-4) 
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B  =  C6H6L— 

( Continued ) 


°c 

Mol  %  A 

-35m 

30.9 

—  25m 

33.9 

—  15m 

37.2 

-  5m 

40.7 

AB 

—  3m 

47.2 

B  =  C6H6N02  (ioo) 

Nitrobenzene 


B 


+  6 

0 

+  2 

7.0 

-  2 

12.1 

-  6 

16.5 

-10 

20.3 

-14 

23.5 

—  18m 

26.2 

B  +  AB 

-16.5E 

25.2 

AB 

-13.5 

27.3 

-10.5 

29.8 

-  7.5 

35.2 

-  6.5 

40.7 

-  6.0 

60.0 

AB  +  A 

-  6.5E|  52.7 

A 

—  15m 

50.2 

-  5 

52.8 

+  5 

55.8 

15 

59.2 

25 

63.0 

35 

67.6 

45 

72.8 

55 

79.0 

65 

87.2 

70 

92.7 

73 

100.0 

B  =  C6H6  (ioo) 


B 


5.6 

0 

4 

2.6 

B  A2B 

IE 

7.1 

A2B 

10 

10.1 

20 

13.1 

30 

16.8 

40 

21.4 

50 

27.2 

60 

34.7 

70 

45.2 

75 

53.1 

77.5 

58.7 

79 

66.  6 

77.5 

73.4 

75 

78.5 

70 

83.3 

A2B  -j-  A 

62E 

89.3 

B  =  C6H6.- 
( Continued ) 


°C  | 

Mol  %  A 

A 

67.5 

94.2 

73 

100.0 

B  =  C6H6BrN 

(106) 

p-Bromoaniline 

B 

63.5  | 

0 

B  -f-  AB3 

62E 

2.1 

ab3 

81 

5.4 

91 

8.9 

95.5 

11.5 

103 

18.7 

105 

23.5 

105.6 

26.0 

105 

27.3 

102 

32.9 

96 

38.2 

90 

41.6 

73 

46.0 

68 

49.8 

57 

52.0 

49 

54.4 

A 

46 

78.6 

63 

88.6 

70 

94.7 

73 

100 

B  =  CcHeO  (ill) 

Phenol 

B 

41 

0.0 

35 

7.4 

30 

12.5 

25 

17.0 

20 

20.8 

15 

24.3 

10 

27.5 

B  -J-  A2B 

5E 

30.3 

A2B 

10 

33.6 

15 

36.9 

20 

40.5 

25 

44.7 

30 

50.2 

35 

58.7 

37 

66.  6 

A2B  4~  A 

36. 5E 

j 

68.4 

4 

45 

73.5 

55 

80.0 

60 

83.6 

65 

89.4 

70 

95.7 

73 

100.0 

B  =  C6H603S  (no) 
Benzenesulfonic 
acid 


B  =  C6H603S.— 

( Continued ) 


°C  I 

I 

Mol  %  A 

1 

52.5 

0.0 

45 

13.1 

35 

25.1 

25 

35.1 

+  5m 

47.0 

—  5m 

51.6 

B  +  A 

+  13E 

43.4 

A 

—  5m 

38.5 

+  5m 

41.2 

25 

47.6 

35 

53.1 

45 

61.0 

55 

71.8 

65 

87.0 

70 

94.5 

73 

100.0 

B  =  C6H7N  (112) 


Aniline 

B 


-  6 

0 

B  4-  AB4 

-  7.2Ej 

0.5 

ab6 

0m 

1.8 

+  7m 

3.5 

ab4 

0 

1.0 

10 

2.0 

20 

3.0 

30 

4.1 

40 

5.4 

50 

6.9 

60 

8.7 

70 

10.9 

75 

13.1 

AB4  4~  AB3 

77U 

14.7 

ab3 

80 

16.3 

85 

20.5 

88 

26.0 

AB3  4~  AB2 

87 

26.2 

ab2 

90 

27.4 

93 

29.8 

94.  6 

33.3 

93 

37.2 

ab2 

+  AB 

89.5 

40.1 

AB 

95 

43.0 

98 

46.5 

100.  6 

60.0 

98 

55.1 

90 

59.2 

80 

62.6 

70 

65.6 

60 

68.4 

50 

71.0 

40 

73.6 

B  =  C6H7N.— 

( Continued ) 

°C  |  Mol  %  A 
AB  +  A 
31E  |  75.0 

A 


40 

78 

6 

50 

83 

2 

60 

89 

1 

70 

96 

5 

73 

100 

0 

B  =  CcHio  (104) 


Tetrahydrobenzene 

A 


-25 
-15 
-  5 
+  5 
15 
25 
35 
45 
55 
65 
73 


7.9 

10.3 

13.3 
17.5 
23.0 
30.0 
39.0 

50.3 

64.9 

82.9 
100.0 


B  =  C6H12  (104) 

Cyclohexane 

B 

6.4  |  0 

A  +  B 

6 . OE  |  0.08 

A 


20 

30 

40 

50 

60 


0.4 

0.9 

1.6 

2.6 

3.8 


Two  liquid  phases 


70 

80 

90 

100 

110 

120 

124 

125.5crit. 


5 

9 

92 

3 

8 

3 

90 

2 

11 

3 

87 

1 

15 

1 

82 

5 

20 

1 

76 

1 

28 

3 

64 

4 

34 

7 

54 

7 

44.1 


A 


73  1  100.0 


B  =  C7H5C10  (102) 
Benzoyl  chloride 
B 


-  0.5 

-  5 
-10 
-15 


0.0 

11.8 

20.1 

26.6 


B  +  A 

— 23E  |  33.3 


A 


-15 

35.7 

-  5 

38.6 

+  5 

42.1 

15 

46.3 

25 

51.4 

35 

57.7 

45 

65.5 

55 

74.7 

B  =  C7H6C10.— 

( Continued, ) 

°C  | 

Mol  %  A 

A 

65 

86.6 

70 

94.6 

73 

100.0 

B  =  C7H6N  (105) 

Benzonitrile 

B 

-13.2 

0 

-16.0 

4.9 

—  25 . 0m 

12.6 

B  +  AB 

-19  .0E 

8.6 

AB 

-10 

11.2 

0 

15.2 

+  5 

18.1 

10 

22.2 

15 

29.1 

20 

43.1 

21.  6 

60.0 

20.0 

54.1 

AB  +  A 

15E 

63.3 

4 

25 

67.0 

35 

71.0 

45 

75.8 

55 

82.3 

65 

91.7 

70 

96.4 

73 

100.0 

B  =  C7H60  (105) 
Benzaldehyde 
AB 


10 

26.3 

20 

29.5 

30 

34.0 

35 

37.0 

40 

41.5 

42 

44.5 

43.  6 

60.0 

42 

54.8 

40 

57.9 

35 

62.2 

30 

65.9 

AB 

+  A 

+25E 

69.1 

A 

—  5m 

63.7 

+  5m 

65.1 

15m 

66.9 

35 

72.1 

45 

76.3 

55 

81.8 

65 

89.3 

70 

96.2 

73 

100.0 

B  =  C7H602  (102) 

Benzoic  acid 

B 

120 

0 

110 

14.1 

100 

25.5 

B  =  C7H602. — ■ 

( Continued ) 


°C 

Mol  %  A 

B 

90 

35.0 

80 

43.4 

70 

50.8 

60 

57.5 

B  +  A 

46E 

65.6 

A 

50 

71.0 

60 

82.0 

70 

93.3 

73 

100.0 

B  =  C7H7C1  (I®?) 


o-Chlorotoluene 

B 

-36.2 

0.0 

B  +  AB 

-37. 5E 

4.0 

AB 

-30 

6.4 

-20 

10.8 

-10 

18.5 

-  5 

24.9 

+  2m 

44.0 

3m 

60.0 

+  2m 

53.7 

AB  +  A 

-  0.5U 

1 

34.1 

4 

+10 

39.1 

20 

44.2 

30 

50.4 

40 

58.6 

50 

69.0 

60 

81.0 

70 

95.3 

73 

100.0 

B  =  C7H7C1  (107) 
ra-Chlorotoluene 
B 


-47.2 

0.0 

B  +  AB 

—  49E 

4.0 

AB 

-40 

7.2 

-30 

12.3 

-20 

20.2 

-10m 

37.1 

—  9m 

41.2 

AB  +  A 

—  14U 

27.2 

A 

0 

32.5 

+  10 

37.3 

20 

43.4 

30 

51.0 

40 

59.5 

50 

69.2 

60 

81.4 

70 

95.7 

73 

100.0 

192 


INTERNATIONAL  CRITICAL  TABLES 


SbCl3.- 

-(Coni’ d) 

B  =  C7H7N02.— 

B  =  C7H7C1  (107) 

(' Continued ) 

p-Chlorotoluene 

°C  | 

Mol  %  A 

°C 

Mol  %  A 

A 

I 

1 

50 

77.8 

6.2 

0 

60 

86.0 

+  3 

7.4 

70 

96.1 

0 

14.4 

73 

100.0 

-  3 

20.8 

B  =  C7H7N02  (107) 

-  6 

26.6 

p-Nitrotoluene 

B  +  A 

-  7.5E 

30.2 

52.5 

0.0 

7 

V 

50 

4.4 

0 

33.3 

45 

12.0 

+10 

37.8 

40 

18.2 

20 

43.7 

35 

22.9 

30 

50.6 

30 

27.3 

40 

58.9 

20 

33.3 

50 

69.7 

+  10 

37.9 

60 

81.3 

0m 

41.7 

70 

95.7 

—  10m 

44.7 

73 

100.0 

B  4 

AB 

B  =  C7H7N02  (107) 

+  7.5E 

39.3 

o-Nitrotoluene 

AB 

B 

7.  5 

50.0 

-  8.5 

0 

5 

54.0 

-13.5 

7.1 

AB  +  A 

B  4 

-  AB 

4"  3E 

57.1 

— 18.5E 

12.0 

A 

AB 

-20m 

52.0 

-10 

14.0 

0m 

56.4 

0 

17.3 

+  10 

58.8 

+  10 

21.2 

20 

61.6 

20 

27.7 

30 

65.3 

25 

32.3 

40 

70.7 

30 

38.3 

50 

76.8 

33 

43.1 

60 

85.1 

34.5 

50.0 

70 

95.6 

33 

56.2 

73 

100.0 

30 

61.3 

B  =  C7H8  (95) 

AB 

+  A 

Toluene 

27.5E|  63.9 

B 

A 

-93 

0 

10m 

58.8 

B  +  AB 

20m 

61 . 5 

—  94E 

0.5 

30 

65.3 

AB 

40 

69.8 

-80 

0.9 

50 

76.1 

-70 

1.4 

60 

85. 1 

-60 

2.1 

70 

95.6 

-50 

3.3 

73 

100.0 

—  40 

5  1 

B  =  C7H7N02  (107) 

-30 

7.2 

m-Nitrotoluene 

-20 

10.0 

B 

-10 

14.4 

16 

0 

0 

22.1 

+  10 

10.0 

+  6 

28.6 

0 

20.9 

AB  - 

b  a2b 

-10 

27.8 

11U 

35.7 

-20 

31.3 

A2B 

vis. 

32-55 

-  8m 

27.0 

A 

+  lm 

31.0 

0 

55.2 

20 

40.5 

+20 

61.5 

30 

47.6 

30 

66.2 

35 

52.6 

40 

71.3 

40 

59.3 

3  =  C7H8 

■ — ( Cont’d ) 

B  =  C8HsO.— 

°C  1  Mol  %  A 

(' Continued ) 

a2b 

°C 

Mol  %  1 

41.5 

61.4 

AB 

42.  6 

66.  6 

60.  6 

50.  0 

41.5 

69.4 

60 

53.4 

A2B  4~  A 

55 

59.7 

40. 0E 

71.1 

50 

63.7 

V 

45 

67.0 

50.0 

77.7 

AB  +  A 

60.0 

83.8 

32E 

73.5 

70.0 

94.7 

1 

73.0 

100.0 

—  20m 

60.2 

0m 

64.0 

B  =  C7HsO  (Hi) 

+20m 

69.5 

Methyl  phenyl 

30m 

73.1 

ether 

40 

77.2 

I 

3 

50 

82.5 

-34 

0 

60 

88.5 

B  +  AB 

70 

96.7 

-36. 5E 

6.1 

73 

100.0 

All 

-30 

8  3 

B  =  C8H10  (05) 

-20 

11.8 

Ethylbenzene 

-10 

15.8 

B  +  AB 

0 

20.5 

—  93E 

0.1 

+10 

26.4 

AO 

20 

34.8 

-70 

0.3 

23 

39.1 

-50 

0.6 

AB  - 

b  a2b 

-30 

1.1 

25U 

45.1 

-20 

2.1 

A 

2B 

-10 

3.6 

30 

47.8 

0 

5.6 

35 

52.4 

+10 

9.4 

40 

59.9 

15 

12.8 

41.  5 

66.  6 

20 

16.8 

38.5m 

73.1 

25 

21.0 

A2B 

+  A 

30 

27.2 

40E 

72.7 

35 

36.4 

A 

37 

41.9 

10m 

62.1 

39 

50 

20m 

64.8 

37 

57.7 

30m 

68.0 

AB  - 

b  a2b 

50 

78.2 

35E 

61.6 

60 

84.6 

A2B 

65 

88.9 

36 

63.0 

70 

96.1 

37 

66.  6 

73 

100.0 

A2B  4~  A 

36. 8E 

68.1 

B  =  CsHsO  (102) 

A 

Acetophenone 

40 

70.3 

B 

50 

77.3 

19.5 

0.0 

60 

85.5 

15 

8.1 

65 

90.3 

10 

13.7 

70 

95.6 

5 

17.8 

73 

100.0 

B  4 

-  AB 

A2B 

IE 

19.8 

15m 

37.8 

AB 

25m 

47.5 

5 

20.1 

30m 

53.0 

15 

22.5 

AB  +  A 

25 

24.6 

33mE 

65.7 

35 

27.1 

B  =  C8H10  (loi) 

45 

31.7 

o-Xylene 

50 

35.3 

] 

B 

55 

39.5 

-29 

0 

60 

46.8 

-32 

4.4 

B  —  CSH10. — 

B  —  C8H10. — • 

0 Continued ) 

( Continued ) 

°C 

Mol  %  A 

°C 

|  Mol  %  A 

B  +  AB 

AB 

—  35E 

7.1 

5m 

42.2 

AB 

+  7.  5m 

50.0 

-30 

9.0 

A2B 

-20 

13.4 

—  15m 

27.2 

-10 

18.7 

—  5m 

30.6 

0 

26.4 

1 

+10 

36.4 

+  19m 

64.3 

A2B  -f-  AB 

30m 

68.0 

19. 5U 

50.0 

A2B 

B  =  CSH10  (loi) 

8 

43.0 

p-Xylene 

25 

53.7 

B 

30 

59.0 

14 

0 

32.5 

63.0 

B  +  AB 

33.  6 

66.  6 

11. 7E 

5.6 

32.5 

68.0 

AB 

A2B  4~  A 

20 

9.0 

31. 5E 

69.0 

30 

14.4 

1 

V 

35 

17.8 

40 

73.0 

40 

21.8 

50 

78.6 

45 

27.0 

55 

82.0 

50 

34.0 

60 

85.4 

AB  -f-  A2B 

65 

89.1 

55U 

43.1 

68 

92.6 

A2B 

71 

96.6 

60 

47.9 

73 

100.0 

65 

53.1 

B  =  CSH10  (i°i) 

67.5 

57.9 

m-Xylene 

70 

66.  6 

67.5 

73.5 

-57 

0 

65 

78.0 

B  +  AB 

61.5 

81.5 

-60. 5E 

3.6 

A2B  -j~  A 

AB 

58E 

84.4 

-55 

5.0 

7 

-45 

8.2 

61.5 

86.7 

-35 

12.2 

65 

90.0 

-25 

16.5 

69 

94.3 

-15 

21.5 

73 

100.0 

-  5 

29.1 

B 

AB  - 

b  a2b 

10m 

11.2 

-  4U 

31 

B  4”  A2B 

7m 

18.6 

+  5 

34.6 

A2B 

15 

40.0 

15m 

22.1 

25 

47.2 

25m 

27.1 

30 

52.6 

35m 

32.2 

33 

56.8 

45m 

37.5 

36 

61.9 

AB 

38 

66.  6 

56m 

50 

A2B 

+  A 

B  =  CsH,„0  (Hi) 

36. 5E 

70.6 

Phenetole 

A 

B 

40 

72.1 

-28.6 

0 

50 

76.9 

B  +  AB 

55 

79.8 

—  29E 

0.7 

60 

83.5 

AB 

65 

87.9 

-20 

2.5 

68 

91.4 

-10 

4.5 

70 

94.3 

0 

7.1 

72 

98.0 

+10 

10.7 

73 

100.0 

20 

16.7 

B  —  CsHioO. — 

(' Continued ) 

°C  |  Mol  %  A 
AB 


25 

20.7 

30 

26.2 

35 

33.0 

40 

42.7 

42.  2 

60.  0 

40 

54.8 

35 

64.8 

30m 

71.6 

26m 

75.2 

AB 

+  A 

33E 

1 

67.5 

30m 

66.0 

40 

71.6 

50 

78.2 

60 

85.9 

65 

90.5 

70 

95.3 

73 

100.0 

B=C9H12  (101) 
Mesitylene 
B 

-54.4  |  0 

B  +  AB 


-55. 6E 

0.8 

AB 

-40 

1.6 

-30 

2.6 

-20 

3.9 

-10 

5.4 

0 

7.8 

+  10 

12.2 

20 

17.8 

30 

25.8 

35 

31.4 

AB  - 

l-  a2b 

38U 

35.9 

A2B 

45 

38.5 

55 

43.3 

65 

50  0 

70 

55.2 

73 

59.4 

76.  5 

66.6 

73 

73.1 

70 

78.1 

65 

82.1 

A,B  +  A 

58. 5E 

87.1 

7 

L 

63 

89.2 

68 

93.9 

70 

96.2 

73 

100.0 

B  =  C9H12  (95) 

n-Propylbenzene 

A2B 

-70 

0.2 

-60 

0.7 

-50 

1.5 

-40 

3.0 

-30 

5.5 

FREEZING  POINT— SOLUBILITY:  INORGANIC  +  ORGANIC  (A  =  14-4) 
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B  =  C9H12.— 


( Continued ) 

°C  |  Mol  %  A 
A2B 


-20 

9.7 

-15 

12.7 

-10 

16.2 

-  5 

20.5 

0 

26.2 

+  5 

35.6 

7 

41.6 

A2B 

+  A 

8.5E 

7 

53.2 

10 

53.6 

20 

56.4 

30 

60.6 

40 

65.5 

50 

72.0 

60 

81.0 

65 

86.8 

70 

95.1 

73 

100.0 

AB 

-70m 

0.6 

—  60m 

1.3 

—  50m 

2.8 

—  40m 

5.2 

—  30m 

8.8 

-20m 

14.8 

—  15m 

19.0 

-10m 

25.1 

—  5m 

32.4 

0m 

43.3 

+  1.  6m 

60.  0 

AB  +  A 

1 .  OmE 

51.1 

0m 

51.0 

B  =  C9Hl2  (ioi) 
Pseudocumene 


B 


-57.4  0 

-58.5  6.3 

B  +  AB 

— 60.0E|  10.8 

AB 


-45.0 

14.1 

-35.0 

17.0 

-25 

20.9 

-15 

26.3 

-10 

30.3 

-  lm 

41.8 

0m 

60 

AB  +  A2B 


-  5U 

35.3 

A2B 

—  15m 

33.1 

+  5 

37.5 

15 

40.0 

25 

42.9 

35 

46.6 

45 

51.8 

50 

55.2 

55 

61.8 

66 

66.  6 

55 

71.4 

B  =  C9H12.— 

B  =  C10H7CI  (108) 

B  —  C10 

Hg  (108) 

B  =  C 

11H16. — 

( Continued ) 

/3-Chloronaphtha- 

Naphthalene 

( Continued ) 

°C 

Mol  %  A 

lene 

°C 

Mol  %  A 

°C 

Mol  %  A 

A2B  -f-  A 

°C 

Mol  %  A 

1 

1 

AB 

51E 

78.8 

B 

79.4 

0.0 

-60 

8.4 

A 

56 

0 

75 

9.2 

-50 

12.4 

55 

81.3 

50 

12.1 

70 

17.1 

-40 

17.9 

60 

84.4 

45 

20.7 

65 

23.7 

AB  -f-  A2B 

65 

89.1 

40 

28.0 

B  +  A2B 

—  35E 

22.5 

70 

95.4 

35 

33.8 

59E 

29.9 

A2B 

73 

100.0 

30 

39.3 

A-,B 

-25 

29.3 

B  =  C10HjBr  (108) 

20m 

48.5 

65 

34.4 

-15 

36.6 

a-Bromonaphtha- 

1 6 . 5m 

50.9 

70 

39.0 

A2B  -f-  A 

lene 

B  +  AB 

75 

44.8 

-  5E 

45.6 

1 

1 

25E 

44.3 

80 

51.3 

A 

+  3 

0.0 

AB 

85 

61.9 

0 

46.3 

B  +  AB 

28.5 

47.6 

86 

66.6 

+10 

48.8 

—  1  iii 

7.6 

29.  6 

60.  0 

85 

73.0 

20 

52.5 

AB 

29.0 

53.1 

80 

80.0 

30 

57.3 

+  10 

12.0 

AB  +  A 

75 

85.0 

40 

63.4 

15 

14.7 

28. 0E 

56.0 

70 

88.3 

50 

71.4 

20 

17.7 

A 

A2B 

+  A 

60 

81.7 

25 

22.4 

16 . 5m 

50.9 

65E 

90.0 

65 

88.0 

30 

28.6 

20 . 0m 

52.2 

A 

70 

95.5 

33 

36.7 

25 

54.5 

70 

95.4 

73 

100.0 

34.  6 

60.0 

30 

57.4 

73 

100.0 

AB 

33 

60.0 

35 

60.8 

—  30  m 

27.3 

AB  +  A 

40 

64.7 

B  =  Ci„ 

H14  (ioi) 

—  25m 

34.4 

31. 5E 

63.5 

45 

69.0 

p-Cymene 

-22m 

40.7 

Y 

50 

73.6 

B 

—  20.  6m 

60.0 

4U 

DO  .  O 

55 

78.4 

-75 

0 

-22m 

54.0 

DU 

kk 

/  O  .  Z 

70  A 

60 

83.5 

B  +  AB 

A2B 

AH 

QQ  Q 

65 

89.2 

-76. 5E 

1.2 

—  45m 

17.1 

OO  .  O 

70 

95.7 

AB 

-35m 

22.8 

OD 

70 

OO  .  O 

Q4  ^ 

73 

100.0 

-60 

2.9 

0m 

52.3 

-50 

4.6 

+  5m 

60.3 

( 0 

1UU .  U 

-40 

6.7 

7.  6m 

66.6 

B  =  C10 

H7C1  (108) 

B  =  C 

I0H7NO2 

-30 

9.3 

AB  +  A 

a-Chloronaphtha- 

a-Nitronaphtha- 

-20 

13.6 

—  21mE 

44.2 

lene 

lene  (i°8) 

-10 

20.5 

A 

B 

57 

B 

-  5 

25.5 

-10m 

44.9 

—  1/ 

u.u 

0.0 

AB  - 

-  A2B 

B  +  A2B 

50 

10.7 

-  3.5U 

29.2 

—  21E 

6.0 

45 

17.5 

A 

2b 

B  =  C12 

H10  (I"8) 

A2B 

40 

22.9 

+10 

33.8 

Diphenyl 

-10 

8.6 

35 

27.1 

20 

39.0 

B 

0 

11.3 

25m 

33.0 

30 

47.3 

70.5 

0.0 

+10 

14.5 

B  +  AB 

35 

53.2 

65 

10.0 

20 

18.8 

30E 

30.4 

A2B  A 

60 

18.8 

25 

21.8 

AB 

40U 

65.7 

55 

25.5 

30 

26.2 

35 

37.2 

A 

B  +  A2B 

35 

31.9 

37.5 

43.4 

0  m 

50.9 

50E 

31.1 

40 

39.8 

39.0 

60.0 

10m 

53.9 

A2B 

42.5 

45.4 

37.5 

58.3 

20m 

57.2 

55 

36.0 

45 

53.2 

AB  +  A 

30m 

61.0 

60 

41.8 

46 

60.0 

34. 5E 

66.8 

50 

71.7 

65 

49.4 

46 

66.6 

A 

60 

80.0 

70 

62.0 

A2B  A 

30.0 

64.7 

65 

85.3 

71 

66.6 

>46E 

68.3 

40.0 

69.8 

70 

93.8 

70 

71.1 

2! 

V 

45.0 

73.0 

73 

100.0 

65 

80.2 

50 

72.1 

50.0 

76.5 

A2-D  A 

55 

77.2 

55.0 

80.2 

B  =  CnHie  (95) 

57E 

84.4 

60 

82.3 

60.0 

84.4 

Amylbenzene 

A 

65 

88.4 

65.0 

89.4 

AB 

65 

89.7 

70 

95.3 

70.0 

95.6 

-80 

3.0 

70 

95.1 

73 

100.0 

73.0 

100.0 

-70 

5.4 

73 

100.0 
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SbCl  3—(Cont’d) 
B  =  C12H10N2  (154) 
Azobenzene 
°C  |  Mol  %  A 
A 


73 

0 

100 

0 

A  -J-  A4B 

65 

6E 

95 

0 

A4B 

71 

8 

92 

0 

74 

2 

89 

93 

79 

5 

85 

00 

80 

0 

83 

63 

80. 

7 

80. 

00 

78 

3 

75 

01 

76 

1 

69 

67 

65 

4 

59 

97 

59 

2 

50 

16 

a4b 

+  B 

50 

5E 

I 

40 

3 

09 

54 

8 

29 

93 

59 

2 

19 

94 

63 

1 

9 

98 

68 

0 

0 

0 

B  =  C13H10O  (102) 
Benzophenone 
B 


48 

0.0 

45 

6.3 

40 

13.4 

B  +  AB 

35E 

17.7 

AB 

45 

22.0 

55 

26.7 

65 

32.5 

70 

37.1 

75 

46.1 

76 

60.0 

75 

53.5 

70 

62.3 

65 

66.8 

55 

72.3 

45 

76.6 

AB  +  A 

39E 

79.3 

A 

10m 

69.5 

20m 

72.2 

30m 

75.8 

40 

80.1 

50 

84.6 

60 

89.6 

70 

96.8 

73 

100.0 

B  =  C13H12  (103) 
Diphenylmethane 
B 


B  =  C13Hi2.— 
(Continued) 

°C  |  Mol  %  A 
A2B 


50 

15.7 

60 

20.6 

70 

27.3 

80 

35.2 

85 

40.0 

90 

45.6 

95 

52.6 

98 

59.1 

100 

66.  6 

98 

72.6 

95 

77.4 

90 

83.0 

85 

86.4 

80 

89.0 

75 

91.2 

A2B  -j-  A 

67E 

94.3 

A 

70 

97.0 

73 

100.0 

B  =  C14HI0O2  (154) 


Benzil 


A 

73.0 

100.0 

68.5 

96.45 

61.0 

90.47 

51.0 

84.62 

37.0 

78.24 

vis. 

I 

75-50 

3 

31.0 

48.26 

54.0 

40.0 

69.4 

30.59 

84.0 

16.81 

94.0 

0.0 

B  =  C14H12  (154) 


Stilbene 

A 


73.0 

100.0 

65.2 

90.0 

A  -f-  A2B 

46. 4E 

80.0 

A2B 

83.6 

75.0 

96.3 

70.0 

97.3 

67.98 

97.  3 

66.  6 

88.5 

60.00 

83.8 

58.58 

A2B  B 

75. 5E 

B 

80.7 

50.00 

100.5 

32.46 

125.0 

0.0 

26  |  0 
B  +  A2B 
22 . 5E  |  6.0 

A2B 

30  7.7 

40  11.3 


B  =  C14Hh  (154) 
Dibenzyl 
A 

73.0  I  100.0 
71.2  98.14 

68.1  I  95  03 


B  =  C14HI4.— 

0 Continued ) 


°C 

Mol  %  A 

A  -f-  A4B 

66 . 4E 

A4B 

69.4 

91.10 

74.6 

86.11 

76.5 

83.60 

77.3 

80.96 

77.2 

78.71 

75.9 

74.00 

A4B  +  A2B 

74. 2E 

73.83 

a2b 

74.7 

71.25 

76.0 

67.01 

75.6 

65.90 

72.9 

57.45 

71.4 

53.70 

66.4 

47.12 

59.7 

38.29 

51.8 

32.10 

A2B  t  b 


43. 3E 

I 

23.85 

3 

48.9 

9.66 

51.5 

0.0 

B  =  C19 

H„  (103) 

Triphenylmethane 

B 

92 

0.0 

85 

12.9 

80 

20.5 

70 

33.5 

60 

44.1 

50 

51.5 

42m 

56.0 

AB 

48.5m 

45.2 

49.  6m 

60.0 

B  4 

-  AB 

49. 3U 

52.0 

AB 

48.5 

56.4 

45.0 

64.6 

40.0 

70.0 

AB  4-  A 

35E 

73.6 

V 

45 

77.9 

55 

83.4 

65 

91.1 

70 

96.4 

73 

100.0 

SbBr3 

B  =  C2H402  (102) 
Acetic  acid 


B 

16.5 

0.0 

15.0 

2.3 

10 

10.2 

B  4-  A 

4E 

18.5 

B  =  C2H402.— 

(Continued) 

°C 

Mol  %  A 

A 

10 

20.2 

20 

23.1 

30 

26.2 

40 

30.5 

50 

35.7 

60 

43.0 

70 

52.6 

80 

69.4 

90 

90.0 

94 

100.0 

B  =  C6H4C12  (loo) 

p-Dichlorobenzene 

B 

54.5 

0 

51.5 

6.3 

B  4 

-  A 

48. 5E 

12.8 

1 

V 

55 

18.7 

60 

23.5 

65 

29.5 

70 

37.0 

75 

45.6 

80 

56.2 

85 

68.9 

90 

85.2 

94 

100.0 

B  =  C6H4Br2  (100) 

p-Dibromobenzene 

B 

88 

0 

85 

6.8 

80 

18.0 

75 

29.5 

70 

41.5 

B  4 

-  A 

65E 

I 

52.0 

70 

59.1 

75 

66.5 

80 

74.4 

85 

83.0 

90 

91.8 

92 

95.4 

94 

100.0 

B  =  C6H4Br3N 

2,  4,  6-Tribromoani- 

line 

(i°6) 

B 

119 

0 

110 

19.1 

100 

34.2 

90 

46.9 

80 

57.4 

70 

65.2 

B  - 

b  A 

62 

69.9 

J 

1 

70 

75.7 

80 

83.4 

85 

87.7 

90 

93.2 

94 

100.0 

B  =  CoH4N204 
(100) 

m-Dinitrobenzene 


°C 

Mol  %  A 

] 

3 

90 

0 

85 

8.1 

80 

16.2 

75 

24.2 

70 

31.8 

65 

38.5 

60 

44.3 

55 

49.1 

50 

53.0 

B  - 

b  A 

47. 5E 

54.4 

V 

50 

56.1 

55 

58.8 

60 

62.2 

65 

66.2 

70 

70.8 

75 

76.0 

80 

81.7 

85 

87.8 

90 

94.2 

94 

100.0 

B  =  CTRBr  (loo) 

Bromobenzene 

B 

-31  |  0 

B  +  A 

-  32E  I  2.6 


A 


-  25 

4.4 

-  15 

6.9 

-  5 

9.9 

4-  5 

13.4 

15 

17.4 

25 

22.2 

35 

27.7 

45 

34.4 

55 

42.6 

65 

52.6 

75 

65.2 

85 

81.1 

90 

90.0 

94 

100.0 

B  =  C6H5C1  (100) 


Chlorobenzene 

B 


-45.2 

0 

B  +  A 

—  47E 

1.7 

A 

-40 

2.2 

-30 

3.2 

-20 

4.3 

-10 

5.6 

0 

7.2 

+10 

9.2 

20 

11.8 

30 

15.4 

40 

20.8 

B  =  C6H6C1.— 

(Continued) 


°C 

7 

Mol  %  A 

50 

28.1 

60 

37.6 

70 

50.0 

80 

66.6 

90 

89.6 

94 

100.0 

B  =  C6H6F  (109) 
Fluorobenzene 
B 

-39.2  |  0.0 

B  +  A 

— 39.5E|  0.3 

A 


-25 

1.0 

-15 

1.8 

-  5 

2.7 

+  5 

3.7 

15 

5.1 

25 

6.9 

35 

9.3 

45 

13.0 

55 

19.3 

65 

29.2 

70 

41.7 

75 

54.1 

80 

66.3 

85 

78.8 

90 

90.4 

94 

100.0 

B  =  C6H6I  (100) 
Iodobenzene 


I 

3 

-28.6 

0 

-30.3 

4.0 

B  4-  A 

—  32E 

1 

8.7 

-20 

13.5 

-10 

17.5 

0 

22.7 

+10 

26.3 

20 

31.5 

30 

37.5 

40 

43.7 

50 

50.7 

60 

58.5 

70 

67.0 

80 

78.2 

90 

91.9 

94 

100.0 

B  =  C6H6N02 
Nitrobenzene  (i°°) 
B 


6 

0 

+  1 

8.6 

-  4 

17.0 

-  9 

24.0 

—  17m 

31.9 

B  -f-  A 

—  15E 

29.* 

FREEZING  POINT— SOLUBILITY:  INORGANIC  +  ORGANIC  (A  =  14-4  TO  14-5) 


195 


B  =  C6H6N02.  - 

B  =  CeHoO.— 

( Continued ) 

( Continued ) 

°C  | 

Mol  %  A 

°C 

Mol  %  A 

A 

B  -|-  A2B 

-  5 

32.3 

28. 5E  I 

17.4 

+  5 

35.3 

A2B 

15 

38.8 

35 

20.1 

25 

42.8 

40 

22.6 

35 

47.4 

45 

26.1 

45 

52.8 

50 

30.5 

55 

59.1 

55 

37.3 

65 

66.4 

60 

45.2 

75 

74.9 

65 

58.8 

85 

86.0 

A2B  +  A 

90 

93.0 

66. 5E 

66.6 

94 

100.0 

1 

V 

75 

74.6 

B  =  C6H6 

(1°°) 

85 

85.8 

1 

i 

90 

94.0 

5.6 

0 

94 

100.0 

-D  T  A2D 

4.5E 

1.9 

B  =  C6H603S 

AaB 

Benzenesulfonic 

15 

3.0 

acid  (no) 

25 

4.3 

B 

35 

6.0 

52.5 

0 

45 

8.6 

50.0 

7.6 

55 

12.1 

47.5 

13.5 

65 

17.1 

B  +  A 

75 

24.9 

44. 0E 

20.5 

80 

30.7 

1 

1 

85 

38.4 

50.0 

22.2 

90 

48.2 

60.0 

26.8 

91.5 

58.1 

70.0 

34.8 

92.5 

66.  6 

75.0 

40.5 

91.5 

73.7 

80.0 

48.7 

90 

76.7 

85.0 

60.0 

A2B  A 

90.0 

80.7 

85E 

84.9 

94.0 

100.0 

1 

V 

90 

91.4 

B  =  CcH10  (104) 

92 

94.8 

Tetrahydrobenzene 

94 

100.0 

A 

3.0 

—  5 

B  =  CoH6BrN 

+5 

3.3 

p-Bromoaniline 

15 

3.8 

(X°6) 

25 

5.1 

2 

V 

35 

6.8 

94 

100 

45 

9.3 

92 

92.0 

55 

13.7 

83 

86.0 

65 

21.9 

69 

77.5 

70 

29.4 

35 

69.0 

75 

42.3 

] 

B 

80 

55.7 

40 

22.1 

85 

70.0 

52 

16.1 

90 

83.1 

57 

11.5 

94 

100.0 

61.5 

62.5 

63.5 

4.8 

1.4 

0 

B  =  CoHI2  (104) 
Cyclohexane^ 

R 

B  =  CcHoO  (in) 

6.4 

0.0 

Phenol 

B  +  A 

B 

6.0E 

1 

0.07 

41.0 

0.0 

4 

37.5 

3.8 

20 

0.3 

35.0 

7.0 

30 

0.5 

32.5 

11.1 

40 

0.8 

30.0 

14.8 

50 

1.3 

B  =  CcH12—  B  =  C7H6N  — 

( Continued )  ( Continued ) 


°C  |  Mol  %  A 

°C  | 

Mol  %  A 

A 

A 

60 

1. 

8 

85 

89.3 

70 

2. 

2 

90 

96.5 

80 

3. 

2 

94 

100.0 

90 

4. 

3 

B  =  C7HcO  (los) 

94 

100 

Benzaldehyde 

Two  liquid  phases 

AB 

92.5 

4.7 

90.6 

-20 

15.4 

100 

6.3 

88.7 

0 

19.7 

110 

7.6 

86.6 

+10 

22.7 

120 

9.6 

84.3 

20 

26.0 

130 

11.9 

81.7 

30 

30.7 

140 

14.5 

78.6 

35 

34.8 

150 

17.6 

74.9 

40 

41.5 

160 

21.3 

69.1 

41.  5 

50.0 

170 

27.9 

58.5 

40 

56.2 

173 

31.5 

53.4 

AB  +  A 

175crit 

39 

9 

37. 8E 

61.7 

3  =  CTRCIO 

(102) 

A 

Benzoyl 

chloride 

45 

64.3 

I 

3 

55 

68.4 

-  0.5 

0 

65 

73.8 

-  3 

8.6 

75 

80.9 

B  +  A 

85 

89.1 

—  6E 

15.6 

90 

94.1 

A 

94 

100.0 

+10 

21.5 

B  =  C7H602  (102) 

20 

25.9 

Benzoic  acid 

30 

31.2 

I 

1 

40 

37.5 

120 

0.0 

50 

44.8 

115 

7.8 

60 

53.3 

110 

16.5 

70 

64.8 

105 

25.5 

80 

77.0 

100 

34.9 

90 

89.6 

95 

44.7 

94 

100.0 

90 

54.0 

B  =  C7H„N  (107) 

85 

T) 

62.4 

Benzonitrile 

r  A 

R 

79E 

70.5 

-13.2 

0 

-16 

6.3 

85 

80.0 

-22m 

16.3 

90 

90.0 

94 

100.0 

-27m 

21.0 

B  +  AB 

B  =  C7H7C1  (107) 

—  18E 

10  4 

o-Chlorotoluene 

AB 

1 

3 

-10 

13.7 

-36.2 

0.0 

0 

17.8 

B  +  A 

+10 

22.9 

—  38.5E|  4.1 

20 

29.3 

30 

36.5 

-30 

4.9 

35 

41.7 

-20 

6.0 

38 

50.0 

-10 

7.4 

AB  +  A 

0 

9.2 

+35E 

57.2 

+10 

11.5 

4 

20 

14.3 

—  5m 

47.7 

30 

18.3 

+  5m 

49.3 

40 

23.6 

15m 

51.3 

50 

31.1 

25m 

54.0 

60 

41.0 

45 

61.2 

70 

55.4 

55 

66.5 

80 

72.1 

65 

73.3 

90 

90.0 

75 

81.0 

94 

100  0 

B  =  C7H7C1  (i<>7) 

B  =  C7H7N02.— 

m-Chlorotoluene 

(Continued) 

°C  |  Mol  %  A 

°C 

Mol  %  A 

B 

7 

1 

-47.8  I 

0.0 

80 

79.9 

B  +  A 

90 

93.1 

—  50E  | 

3.0 

94 

100.0 

A 

-40 

L 

3  6 

B  =  C7H7N02 

-30 

4.4 

m- N  itrotoluene 

-20 

5.5 

(107) 

-10 

6.9 

0 

8.7 

16 

0 

+10 

11.0 

15 

2.2 

20 

13.7 

10 

10.8 

30 

17.3 

+  5 

20.1 

40 

22.4 

0 

25.2 

50 

29.6 

-  5 

30.2 

60 

39.2 

B  +  A 

70 

52.8 

-  9E 

33.6 

80 

72.1 

-ft. 

90 

90.0 

0 

35.8 

94 

100.0 

+10 

39.0 

20 

42.4 

30 

46.2 

B  =  C7H7C1  (107) 

40 

51.1 

p-Chlorotoluene 

50 

56.6 

B 

60 

63.1 

6.2 

0.0 

70 

70.6 

4.5 

4.5 

80 

79.9 

A  +  B 

90 

93.1 

2.5 

9.7 

94 

100.0 

A 

10 

11.7 

B  =  C7H7N02 

20 

14.5 

p-Nitrotoluene 

30 

18.6 

(107) 

40 

23.8 

B 

50 

31.3 

52.5 

0 

60 

41.1 

50 

5.0 

70 

55.4 

45 

13.8 

80 

72.1 

40 

21.7 

90 

90.0 

35 

28.0 

94 

100 

30 

32.7 

25 

36.9 

20 

40.7 

B  =  C7H7N02 

B  +  A 

o-Nitrotoluene 

16E 

43.0 

(107) 

V 

B 

20 

44.3 

-  8.5 

0  0 

30 

48.7 

-11 

4.4 

40 

53.6 

B  +  AB 

50 

59.2 

— 13 . 5E|  8.5 

60 

65.5 

AB 

70 

72.5 

-10 

9.5 

80 

81.0 

0 

12.7 

90 

93.7 

+10 

17.5 

94 

100.0 

15 

21.1 

20 

25.9 

B  =  C7Hs  (95) 

25 

32.2 

Toluene 

30 

43.3 

B 

AB  +  A 

-93 

0 

31U 

|  46.9 

B  +  AB 

\ 

—  93 . 5E|  0.3 

30m 

46.5 

AB 

40 

51.1 

-80 

0.7 

50 

56.6 

-70 

1.2 

60 

63.1 

-60 

1.8 

70 

70.6 

-50 

2.6 

i96 


INTERNATIONAL  CRITICAL  TABLES 


SbBr3. — ( Cont’d ) 


=  c7h8 

— ( Cont’d ) 

°C  I 

Mol  %  A 

AB 

-40 

3.7 

-30 

5.2 

-20 

8.2 

-10 

13.3 

-  5 

17.7 

AB  - 

-  A2B 

-  1U 

22.4 

A2B 

+10 

28.8 

20 

36.7 

34m 

54.0 

A2B 

+  A 

30U 

47.5 

A 

40 

51.5 

50 

56.3 

60 

62.3 

70 

69.4 

80 

79.4 

85 

85.2 

90 

92.6 

94 

100.0 

B  =  C7H80  (“I) 


Phenyl  methyl  ether 
B 


-34 

0 

B  +  AB 

—  35E 

0.7 

AB 

-30 

1.7 

-20 

3.8 

-10 

6.3 

0 

9.8 

+10 

15.1 

15 

18.9 

20 

23.4 

25 

30.4 

29 

40.0 

30.5 

60.0 

AB  +  A 

30E 

51.0 

1 

12m 

45.2 

20m 

47.8 

40 

55.0 

50 

59.4 

60 

64.8 

70 

73.3 

80 

81.2 

90 

93.6 

94 

100.0 

B  =  C8HsO  (102) 
Acetophenone 
B 


19.5 

15 

10 

5 


0 

8.9 
15.4 
20.6 
AB  +  B 
1.5E1  24.0 


B  =  CsH90. — 

( Continued ) 


°C 

Mol  %  A 

AB 

10 

26.6 

20 

30.4 

30 

36.6 

35 

42.5 

37.6 

60.0 

35 

56.8 

AB  +  A 

31E 

62.7 

A 

40 

64.6 

50 

67.5 

60 

71.1 

70 

76.5 

80 

84.3 

90 

94.2 

94 

100.0 

B  =  C8H10  (95) 
Ethylbenzene 
B  +  AB 


—  93E 

0.1 

AB 

-70 

0.25 

-60 

0.4 

-50 

0.6 

-40 

1.0 

-30 

1.5 

-20 

2.3 

-10 

3.9 

0 

6.4 

+10 

9.8 

15 

13.2 

20 

19.5 

25 

28.6 

AB  +  A 

29E 

37.8 

A 

40 

44.6 

50 

51.6 

60 

59.8 

70 

67.4 

80 

77.4 

85 

85.0 

90 

92.6 

94 

100.0 

B  =  C8H10  (ioi) 
o-Xylene 


B 


-29 

0 

B  +  AB 

—  33E 

3.4 

AB 

-20 

5.7 

-10 

8.7 

0 

13.5 

+  5 

17.2 

10 

21.8 

15 

28.0 

20 

37.0 

24 

60.0 

AB  +  A 

22. 5E 

52.0 

B  =  C8Hl0.— 
( Continued ) 


°C 

1 

Mol  %  A 

0m 

46.0 

10m 

48.6 

20m 

51.4 

30 

54.6 

40 

58.1 

50 

62.0 

60 

66.6 

70 

72.7 

80 

81.3 

90 

93.0 

94 

100.0 

B  =  C8Hio  (ioi) 

m-Xylene 

B 


-57 

0 

B  +  AB 

-59. 2E 

2.0 

AB 

-45 

3.4 

-35 

4.7 

-25 

6.8 

-15 

10.0 

-  5 

15.8 

0 

20.3 

+  5 

27.5 

10 

38.8 

13.6m 

60.0 

AB  +  A 

13U 

47 

A 

—  5m 

43.5 

+  5m 

45.3 

15 

47.7 

25 

50.5 

35 

53.6 

45 

57.5 

55 

62.2 

65 

68.3 

75 

75.4 

85 

85.6 

90 

93.2 

94 

100.0 

B  =  C8Hio  (ioi) 
p-Xylene 
B 


14 

0 

12 

5.5 

B  -f-  A2B 

10E 

10.5 

A2B 

20 

14.5 

30 

18.8 

40 

24.8 

50 

33.9 

60 

45.6 

65 

55.5 

66.5 

60.3 

67.6 

66.6 

A2B  +  A 

66. 5E 

68.9 

B  —  C8H10. — ■ 

( Continued ) 

°C  |  Mol  %  A 
A 


70 

71.4 

75 

75.8 

80 

81.2 

85 

86.9 

88 

91.1 

91 

95.0 

94 

100.0 

B  =  C8H10O  (Hi) 
Phenetole 
B 


-28.6 

0.0 

B  +  AB 

—  29E 

0.55 

AB 

-20 

0.9 

-10 

1.7 

0 

2.8 

+10 

4.8 

20 

7.4 

30 

12.1 

35 

16.5 

40 

22.5 

45 

32.6 

47 

40.4 

48.8 

60.0 

AB 

+  A 

47E 

54.0 

A 

10m 

37.0 

20m 

40.9 

30m 

45.2 

40m 

50.0 

50 

55.5 

60 

62.2 

70 

70.0 

80 

80.0 

90 

92.6 

94 

100.0 

B  =  C9H12  (ioi) 
Mesitylene 


B 

-54.4  |  0 

B  +  AB 
—  55.2E|  0.7 

AB 


-40 

0.9 

-30 

1.2 

-20 

1.9 

-10 

3.2 

0 

5.9 

+10 

10.2 

20 

15.7 

AB  - 

-  A2B 

29U 

26.6 

a2b 

40 

28.3 

50 

35.0 

55 

39.2 

60 

44.0 

65 

51.0 

67 

55.1 

B  =  C9H12.— 

( Continued ) 


°C 

Mol  %  A 

A2B 

69 

61.1 

69.6 

66.6 

A2B  A 

69E 

70.4 

1 

61m 

64.5 

70 

71.5 

80 

81.0 

90 

94.2 

94 

100.0 

B  =  C9H12  (95) 

n-Propylbenzene 

AB 

-80 

0.4 

-70 

0.7 

-60 

1.2 

-50 

2.1 

-40 

3.4 

-30 

5.5 

-20 

9.5 

-15 

12.2 

-10 

17.2 

-  5 

24.3 

—  1 . 5m 

33.3 

AB  +  A 

—  5Eca. 

25.0 

A 

—  20m 

23.3 

-10m 

24.4 

0 

25.8 

+10 

27.8 

20 

30.5 

30 

34.1 

40 

38.6 

50 

44.3 

60 

51.5 

70 

61.5 

80 

73.5 

90 

90.0 

94 

100.0 

B  =  C9H12  (ioi) 
Pseudocumene 
B 

-57.2  |  0 

B  +  AB 
—  58.8E|  3.4 

AB 


-50.0 

4.0 

-40 

4.8 

-30 

6.0 

-20 

8.3 

-10 

13.0 

-  5 

17.1 

0 

23.2 

+  5 

31.8 

AB  - 

-  A2B 

7U 

36.8 

a2b 

—  15m 

29.4 

—  5m 

32.5 

+  5m 

36.2 

B  =  CsHij. — 

{Continued) 


°C 

Mol  %  A 

A2B 

15 

40.9 

25 

47.2 

36m 

66.6 

A2B  -|-  A 

33U 

56.2 

A 

—  10m 

47.6 

0m 

49.1 

+  10m 

50.8 

20m 

52.8 

30m 

55.2 

40 

58.2 

50 

62.0 

60 

66.8 

70 

72.8 

80 

80.6 

90 

92.7 

94 

100.0 

B  =  C10H7Br  (108) 

a-Bromonaphtha- 

lene 

B 

+  3 

0.0 

0 

9.8 

B  +  A 

-  3.5E 

20.8 

A 

+  5 

23.0 

15 

26.5 

25 

31.2 

35 

36.8 

45 

43.5 

55 

51.4 

65 

60.6 

75 

70.8 

80 

77.5 

85 

84.9 

90 

92.3 

94 

100.0 

B  =  C10H7C1  (108) 

a-Chloronaphtha- 

lene 

I 

3 

-17 

0.0 

-21 

5.9 

B  +  A 

—  24 . 5E|  11.6 

A 

-20 

12.8 

-10 

15.3 

0 

18.1 

+10 

21.3 

20 

23.9 

30 

28.3 

40 

33.9 

50 

41.9 

60 

50.2 

70 

62.0 

80 

76.0 

90 

92.0 

94 

100  0 

FREEZING  POINT— SOLUBILITY-.  INORGANIC  +  ORGANIC  (A  =  14-5  TO  22-4) 


197 


1  =  C10H7C1  (108) 

B  =  C10H8.— 

(3-Chloronaph- 

( Continued ) 

thalene 

°C  | 

Mol  %  A 

°C  |  Mol  %  A 

B 

B 

65.0 

25.2 

56 

0.0 

60.0 

31.7 

53 

7.2 

B  -f-  A2B 

50 

14.6 

57.0EI 

35  2 

45 

22.3 

a2b 

40 

31.2 

60 

42.2 

B  +  A 

62.5 

50.2 

37. 5E  | 

34.6 

65 

61.5 

A 

66 

66.  6 

40 

36.3 

A2B  +  A 

45 

39.3 

65 

69.8 

50 

43.0 

A 

55 

47.3 

70 

72.6 

60 

52.2 

75 

75.8 

65 

57.7 

80 

80.8 

70 

63.8 

85 

86.7 

75 

70.4 

90 

94.0 

80 

77.4 

94 

100.0 

85 

84.8 

90 

92.3 

B  =  C10H14  (I®1) 

94 

100.0 

p-Cymene 

B 

B  =  C10H7NO2 

-75 

0 

a-Nitronaphtha- 

B  +  AB 

lene  (108) 

—  77E 

0.8 

B 

AB 

57 

0.0 

-70 

1.0 

56 

3.6 

-60 

1.6 

50 

12.6 

-50 

2.9 

45 

20.1 

-40 

3.4 

40 

26.6 

-30 

5.0 

35 

32.1 

-20 

7.5 

B  +  AB 

-10 

12.1 

33. 5E 

|  33.4 

0 

21.5 

AB 

+  10m 

50  .0 

35.5 

37.9 

AB  +  A 

37.5 

45.8 

+  5U 

28.3 

38.  2 

50.0 

A 

AB  +  A 

-  7m 

26.5 

38E 

|  50.4 

+20 

32.2 

A. 

30 

35.5 

40 

51.6 

40 

39.5 

50 

56.8 

50 

44.5 

60 

62.8 

60 

50.5 

70 

70.0 

70 

60.4 

80 

79.0 

80 

74.1 

90 

92.4 

90 

90.8 

94 

100.0 

94 

100.0 

AB 

31.5m 

|  28.9 

B  =  C„HI6  (95) 

B 

Amylbenzene 

30 . 0m 

36.8 

AB 

B  +  A 

-70 

1.9 

23 . 0mE|  43 . 8 

-60 

2.6 

A 

-50 

3.6 

30 . 0m 

46.8 

-40 

5.1 

-30 

7.1 

B  =  C10H8  (i°8) 

-25 

9.7 

Naphthalene 

-20 

13.4 

B 

—  15m 

19.4 

79.4 

0.0 

—  13m 

24.9 

75.0 

10.0 

AB  +  A 

70  0 

17.6 

—  17E 

16.4 

B  =  C„Hl6.— 

B  —  C 13 

H]0O. — 

(' Continued ) 

( Continued ) 

°C  |  Mol  %  A 

°C  | 

Mol  %  A 

A 

B 

-10 

17.0 

40 

14.4 

0 

18.2 

35 

20.4 

+10 

19.9 

20 

31.4 

20 

22.5 

B  + 

AB 

30 

25.9 

29E 

26.2 

40 

30.3 

AB 

50 

35.8 

35 

29.8 

60 

43.3 

40 

33.7 

70 

54.0 

45 

39.4 

75 

60.5 

47.5 

45.2 

80 

68.5 

48.  5 

50.0 

85 

78.1 

47.5 

56.0 

90 

90.0 

45 

61.5 

94 

100.0 

AB  +  A 

40E  | 

66.6 

B  =  Cl2H10  (103) 

Diphenyl 

50 

70.0 

£ 

j 

60 

74.4 

70.5 

0 

70 

79.7 

65 

9.7 

80 

85.5 

60 

19.3 

90 

94.5 

55 

27.6 

94 

100.0 

50 

33.6 

B  + 

B  =  CiSHls  (103) 

47E 

36.8 

Diphenylmethane 

A,B 

B 

50 

40.0 

26.0 

0.0 

55 

48  1 

B  +  A2B 

57.5 

56.6 

22. 5E 

6.4 

A2B 

+  A 

a2b 

60. 5U 

66.6 

30 

8.7 

40 

11.8 

50m 

58.0 

50 

16.4 

70 

73.0 

60 

21.9 

80 

82.0 

70 

30.0 

90 

93.8 

75 

35.0 

94 

100.0 

80 

41.1 

85 

49.7 

B  =  C12H10N2  (154) 

88 

56.4 

Azobenzene 

90 

66.6 

A 

88 

73.7 

95.0 

100.0 

85 

79.7 

85.6 

91.08 

A2B  A 

73.4 

80.0 

82E 

84.5 

A  -f-  A4B 

K 

72. 4U 

79.0 

85 

87.4 

a4b 

90 

96.6 

72.2 

75.00 

94 

100.0 

71.2 

70.00 

B  =  C 

14H10O2 

66.7 

60.00 

Benzil  G54) 

60.2 

50.00 

4. 

52.9 

42.69 

95.0 

100.0 

A4B  +  B 

86.1 

93.10 

52. 8E 

|  40.0 

64.6 

75.59 

B 

48.0 

66.35 

55.4 

32.79 

A  +  B 

61.9 

15.66 

36. 2E 

| 

64.2 

7.39 

B 

68.0 

0.0 

41.6 

55.89 

B  =  C13HI0O  (102) 

44.1 

53.35 

Benzophenone 

66.3 

37.77 

B 

76.0 

27.40 

48 

0.0 

86.1 

13.28 

45 

6.2 

1  94.0 

0.0 

B  =  C14Hi2  (I84) 

Sbl3 

Stilbene 

B  =  CnH,o  (103) 

°C  | 

Mol  %  A 

Diphenyl 

A 

°C 

Mol  %  A 

94.9 

100.0 

B 

89.5 

90.03 

70.5  | 

0 

81.7 

80.00 

B  -f-  A2B 

81.0 

79.20 

68. 0E  | 

1.1 

69.0 

70.03 

A2B 

vis. 

70-60 

80 

1.8 

a2b 

90 

2.6 

101 

60.00 

100 

3.7 

102 

58.40 

110 

5.0 

94.3 

51.18 

120 

7.1 

A2B  +  B 

130 

10.0 

90. 0E  | 

40.69 

140 

15.3 

B 

145 

18.8 

100.0 

34.02 

150 

23.5 

104.5 

30.28 

155 

31.7 

112.0 

21.36 

160 

54.9 

120.0 

10.04 

161 

66.6 

125.0 

0.0 

A2B  -f-  A 

160  | 

/ 

81.7 

L 

163 

92.2 

B  =  C14H14  (I54) 

166 

100.0 

Dibenzyl 

£ 

94.9 

100.0 

SiC24H20 

85.1 

89.74 

Silicon  tetraphenyl 

A  +  A4B 

B  =  C26H2„  (127) 

84. 3E 

T  e  t  r  a  p  henylethyl- 

A4B 

ene 

85.6 

85.00 

°C  |  Wt.  %  B 

87.1 

78.84 

A 

84.3 

70.00 

233 

0 

79.0 

60.42 

A  +  B 

72.2 

52.58 

188. 2E 

58.5 

63.3 

44.88 

B 

61.8 

43.09 

222.8 

100 

53.0 

36.10 

43.2 

27.00 

S11CI4 

A4B  +  B 

B  =  C2H40,  (58) 

Methyl  formate 

] 

3 

°C 

Mol  %  A 

46.6 

13.96 

AB, 

50.5 

3.74 

-  5 

10 

51.5 

0.0 

+26 

15 

50.6 

20 

73 

25 

SO 

27.5 

B  =  (Jig 

H16  (I®8) 

82  3 

30 

Triphenylmethane 

83.1 

32 

B 

83.  3 

33.3 

92 

0 

83.2 

34 

85 

13.0 

82.9 

36 

80 

22.5 

82.5 

38 

70 

37.4 

81.7 

40 

60 

48.8 

80 

43 

B 

+  A 

76.9 

47.6 

48E 

|  58.1 

76.2 

48.9 

A 

74.2 

52.3 

60 

65.2 

73.6 

53.8 

70 

72.4 

72 

56.9 

80 

81.1 

71.2 

58 

90 

93.4 

70.4 

59.5 

94 

100  0 

68 

64 

198 
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SnCl4. — ( Cord'd ) 
B  =  C2H402.— 

( Continued ) 


°c 

Mol  %  A 

ab2 

65 

70 

62.4 

74 

59.4 

78.5 

54.4 

84 

44.4 

92.3 

38.4 

94 

1 

V 

-33 

100 

B  =  C3H602 

(58 

59) 

Ethyl  formate 

ab2 

-10 

10 

+  15 

20 

33.5 

25.9 

46 

30.5 

48 

31.8 

49 

33.  3 

48.7 

33.7 

48.6 

33.9 

47.1 

36 

45.5 

38.3 

44 

40 

38.2 

46 

32.7 

52 

28 

58 

24 

65 

20 

73 

16 

80 

10 

90 

1 

-33 

100 

B  —  C9H10O2 

(58,  59) 


Ethyl  benzoate 
AB2 


16 

5 

27.5 

10 

33.8 

15 

39.5 

20 

43.3 

25 

44 

27.5 

45 

30 

45.1 

31.5 

45.3 

33 

45.  6 

33.  3 

45.4 

33.6 

45.3 

34 

45 

36 

44.8 

38 

44 

40 

43.8 

41.5 

ab2 

+  AB 

42E 

42.5 

AB 

43.4 

43.5 

44.8 

45 

47.3 

48 

47.5 

50 

47.3 

52 

B  —  CgHio02. — 

( Continued ) 

°C  |  Mol  %  A 
AB 


46.4 

55 

44.5 

60 

36.7 

70 

26.5 

80 

6.0 

90 

A 

33 

100 

Snl4 

B  =  Various  organic 
compounds  (169) 

SnI(CH3)3 
B  =  C6H7N  (11) 
Aniline 


°c 

Mol  %  B 

ab2 

52 

6.88 

77 

20.11 

88 

34.21 

93.5 

50.77 

95 

60.84 

95.2 

66.55 

94.5 

72.22 

93 

76.2 

92 

78.96 

90.7 

81.83 

S11C24H20 

Tin  tetraphenyl 
B  =  C18H16Sb  (24) 
Triphenylstibine 
°C  I  Mol  %  A 
A 

223  |  100 

A  +  B 

49  |  ca.  1 

B 

49.8  I  0 


PbCI2 

B  =  C6H6N  (38) 


Pyridine 

AB2 


-20 

0.0861 

0 

0.1036 

+22 

0.1305 

44 

0.159 

65 

0.215 

76 

0.254 

90 

0.303 

94 

0.318 

102 

0.320 

PbBr2 

B  =  C5H6N  (38) 
Pyridine 
AB3 


-26 

0 

222 

-10 

0 

199 

-  5 

0 

183 

0 

0 

174 

+  13 

0 

144 

B  =  C6H6N.— 

(■ Continued ) 

°c 

Mol  %  A 

ABa 

+  ab2 

19U 

AB? 

26 

0.127 

45 

0.144 

64 

0.174 

77 

0.211 

95 

0.289 

100 

0.313 

105 

0.338 

Pbl2 

B  =  CbH5N  (38) 

Pyridine 

B  AB3 

-43. 5E 

ab3 

-37 

0 . 0284 

-28 

0.0289 

-20 

0 . 0300 

-  9 

0.0319 

0 

0 . 0343 

+  3 

0 . 0369 

AB3  AB2 

6U 

0.0386 

ab2 

15 

0 . 0360 

35 

0 . 0323 

57 

0 . 0326 

77 

0 . 0392 

92 

0.0498 

98 

0 . 0584 

105 

0 . 0636 

108 

0.0704 

112 

0 . 0764 

Pb  (N03)2 

B  =  CbHbN  (160) 

Pyridine 

ab4 

-19.4 

0.696 

-14.5 

0.507 

-10.0 

0.453 

0.0 

0.845 

+  5.4 

0.930 

8.7 

1.272 

14.72 

1.445 

19.97 

1.595 

24.75 

2.002 

30.03 

2.555 

34.97 

3.05 

40.03 

3.90 

45.00 

5.00 

49.97 

6.65 

ab3 

59.52 

8.06 

70.00 

10.15 

80.00 

12.81 

89.93 

17.7 

94.94 

23.5 

A3B2 

99.89 

25.5 

104.90 

27.2 

109 . 90 

28.2 

Pb(CH02)2 

Formate 

B  =  CH202  (si) 
Formic  acid 


°c 

Mol  %  A 

A 

20 

0.21 

73.1 

0.30 

109.4 

0.42 

124.5 

0.51 

Cdl2 

B  =  C2H402  (113) 

Methyl  formate 

A? 

0 

0.139 

5 

0.133 

10 

0.126 

15 

0.120 

20 

0.115 

25 

0.110 

30 

0.104 

B  = 

c2h6o 

Ethyl  alcohol 

(31,  113,  150) 

A 

0 

5.11 

5 

7.88 

10 

10.77 

15 

11.6 

20 

12.2 

25 

11.60 

30 

11.50 

35 

11.45 

40 

11.36 

B  =  C3H602  (US) 

Ethyl  formate 

A? 

0 

0.237 

5 

0.230 

10 

0.220 

15 

0.208 

20 

0.187 

25 

0.163 

B  = 

c3h8o 

n-ITopy 

1  alcohol 

(113 

150) 

A? 

0 

2.96 

5 

5.18 

10 

7.01 

15 

8.11 

20 

9.14 

25 

8.62 

30 

8.11 

35 

8.14 

40 

8.14 

B  =  C3H80  (ii3) 

Isopropyl  alcohol 

A? 

0 

8.74 

5 

8.81 

10 

8.86 

15 

8.89 

30 

8.89 

B  =  C4H802 
Ethyl  acetate 

(113,  119) 


°c 

Mol  %  A 

L? 

10 

0.397 

15 

0.416 

18 

0.441 

20 

0.439 

25 

0.462 

30 

0.484 

B  =  C4H802  ("3) 
n-Propyl  formate 
A 


0 

0.580 

5 

0.555 

10 

0.523 

15 

0.488 

20 

0.439 

25 

0.380 

B  =  C6H5N  (US) 
Pyridine 
A? 


60 

0.118 

65 

0.240 

70 

0.406 

75 

0.664 

80 

1.08 

85 

1.89 

90 

4.53 

95 

5.12 

B  =  CcH7N  (113) 
Aniline 
A? 


40 

0.386 

50 

0.594 

60 

0.807 

70 

1.045 

80 

1.32 

90 

1.67 

100 

2.30 

B  =  C8H7N  (113) 
Quinoline 
A? 


75 

1.63 

80 

1.88 

85 

2.13 

90 

2.45 

95 

2.78 

100 

3.17 

HgCl2 

B  =  CH4O 
Methyl  alcohol 
(22,  32,  150) 

A? 


-34 

0.96 

-15 

1.70 

+  4 

3.44 

8.5 

3.84 

12 

4.30 

20 

5.80 

25 

7.28 

38.2 

12.7 

B  =  CH40.-- 

(' Continued ) 


°c 

Mol  %  A 

A? 

51 

15.7 

74 

17.5 

100 

20.5 

127 

26.3 

242.6 

0.14 

crit. 

B  =  C2H402  (32) 

Acetic  acid 

A? 

21 

0.61 

33 

1.15 

43 

1.39 

50 

1.57 

61 

1.89 

87 

2.66 

95 

2.93 

115 

4.05 

127 

5.24 

145 

7.30 

182 

15.15 

207 

21.40 

B  =  C2H60 

Ethyl  alcohol 

(22,  32, 

39,  150) 

A? 

-60 

0.52 

-40 

1.81 

-20 

4.53 

-11 

5.26 

-  5 

6.70 

0 

6.61 

+  8.5 

7.08 

10 

7.21 

20 

7.46 

25 

7.81 

31 

8.09 

38.2 

8.6 

51 

9.8 

63 

111 

80 

13.5 

93 

15.2 

100 

16.5 

115 

20.7 

138 

26.4 

B  = 

c3h6o 

Acetone  (2>  22>  32, 

35,  60,  1X6) 

See  Fig.  11,  p.  212 

B  =  C4H802 

Ethyl  acetate  (2>  32, 

39,  60,  64 

,  115, 119) 

See  Fig.  12,  p.  213 

B  =  C4H10O 

Ether  (32,  60) 

A? 

-47 

0.161 

-40 

0.168 

-20 

0.168 
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B  =  C4JH10O. — 

B  =  CcH 

(60,  65) 

( Continued ) 

°C  I] 

Viol  %  A 

°C  | 

Mol  %  A 

A? 

A? 

11 

0.115 

0 

0.173 

15 

0.156 

+  13 

0.169 

38.8 

0.229 

18 

0.174 

40.5 

0.249 

33.5 

0.174 

41 

0.179 

83 

0.249 

55 

0.243 

100 

0.259 

84 

0.525 

115 

0.269 

B  =  C5H6N  (73, 

144, 

147) 

Pyridine 

HgBr2 

ab2 

B  =  C6H6N  (144) 

-32.8 

0.82 

Pyridine 

-21.9 

2.43 

ab2 

+  0.02 

4.22 

9 

4.9 

12.58 

5.76 

43.5 

10.0 

18.78 

6.71 

57 

12.5 

23.60 

7.42 

68 

14.9 

27.23 

7.85 

89 

19.7 

31.05 

8.62 

106 

25.4 

40.90 

10.75 

115.5 

30.4 

50.10 

13.50 

118 

33.  3 

60.03 

16.45 

117 

33.9 

70.15 

20.20 

ab2 

+  AB 

70.8 

19.75 

107E 

39 

74.6 

21.20 

AB 

75.2 

21.36 

108 

39.5 

ab2 

+  AB 

113 

41.9 

76U 

118 

43.9 

AB 

121 

46.2 

83.5 

22.9 

123 

50.0 

86.5 

24.3 

AB  d 

-  A3B2 

87.3 

24.7 

122. 5E 

52 

90.4 

25.1 

A3B2 

97.0 

27.4 

131 

54.9 

99.5 

27.9 

134 

60.0 

100.5 

28.5 

133 

64.0 

104.1 

30.5 

104.2 

31.0 

AB  +  A3B? 

106.  2U| 

A3B? 

B  =  C6H7N  (144) 

106.4 

32.1 

Aniline 

109.8 

32.8 

ab2 

113.6 

33.2 

62.5 

4.5 

114.0 

33.4 

75 

6.9 

115.7 

33.5 

84 

9.7 

118.2 

34.2 

93.5 

14.2 

124.2 

35.1 

100 

18.8 

129.4 

35.7 

106 

24.1 

145.5 

40.1 

109 

29.5 

ab2 

109.5 

30.6 

76.4m 

22.0 

110 

33.  3 

78.0m 

22.4 

AB 

78.7m 

22.8 

111 

33.9 

80.2m 

23.6 

112 

35.3 

82.5m 

24.3 

116 

37.3 

89.0m 

27.5 

122 

45.5 

90.8m 

27.9 

124 

60.0 

94 .  lm 

30.3 

123 

55.4 

96.  0m 

33.  3 

117.7 

59.6 

B  =  C9H7N  (144) 

B  =  C6H6N02.— 

Quinoline 

( Continued ) 

°C  Mol  %  A 

°C 

Mol  %  A 

ab2 

A  (red)  +  A  (yellow) 

88 

4.4 

127. 5U  | 

1.66 

111 

8.9 

A  (yellow) 

127 

14.3 

116. 8m 

1.32 

134 

17.6 

123.9m 

1.56 

148  ca.  | 

33.3 

126.2m 

1.63 

128.9 

1.74 

Hgl2 

131.1 

1.81 

B  =  C6H6N 

133.1 

1.87 

Pyridine  (82>  144) 

144.3 

2.46 

ab2 

155.0 

3.07 

-50 

0.342 

165.8 

3.90 

-42 

0.495 

173.7 

4.63 

-31.5 

0.772 

180.4 

5.42 

-20 

1.36 

197.0 

8.03 

-10 

1.96 

214.6 

12.04 

-  0.1 

2.95 

229.2 

18.81 

+  8.83 

3.78 

235.9 

23.43 

10 

5.0 

244.7 

49.57 

20.2 

5.32 

245.1 

72.62 

25.5 

6.32 

247.0 

86.81 

35.28 

8.42 

250.4 

94.41 

42.5 

9.8 

255.3 

100.00 

50.02 

11.68 

55.05 

12.5 

B  =  C6H7N  (128) 

60.07 

14.0 

Aniline 

66.5 

15.14 

See  Fig.  13,  p.  213 

83 

19.3 

B  =  C7H7N02 

90.08 

21.7 

p-Nitrotoluene 

102.5 

26.3 

(18, 

143) 

107 

29.6 

A  (red) 

108 

33.  3 

99.3 

0.83 

107 

34.6 

107.8 

1.06 

103 

38.0 

119.6 

1.47 

97 

43.0 

132 . 9m 

2.08 

88.5 

46.7 

136 . 8m 

2.29 

ab2 

+  AB 

A  (red)  +  A  (yellow) 

87E 

47 

128U 

1.85 

AB 

A  (yellow) 

89 

48.5 

92.3m 

0.83 

90 

60.0 

103 . 8m 

1.06 

89 

50.6 

118.3m 

1.47 

AB  - 

-  a3b2 

134.1 

2.08 

88. 5E 

51 

138.7 

2.29 

A3B2 

159.3 

3.60 

93.5 

51.3 

179.2 

5.67 

96 

51.6 

205.6 

9.92 

108 

52.7 

227.3 

16.21 

109 

53.2 

233.2 

18.97 

122 

55.4 

238.2 

23.69 

135 

57.9 

242.5 

26.31 

247.0 

33.00 

B  =  C6H6N02 

249.6 

41.49 

Nitrobenzene 

250.8 

82.96 

(18 

143) 

251.2 

89.57 

A  (red) 

255.3 

100.00 

97.9 

0.73 

108.0 

1.02 

B  =  C9H7N  (144) 

118.1 

1.32 

Quinoline 

124.8 

1.56 

ab2 

126.5 

1.63 

100 

4.7 

128 . 6m 

1.74 

115.5 

9.1 

130 . 7m 

1.81 

130.5 

13.2 

B  =  C9H7N.— 

B  =  CcH7N.— 

(Continued) 

( Continued ) 

°C  | 

Mol  %  A 

°C 

Mol  %  A 

AB2  +  AB 

ab2 

138U  I 

23.1 

65 

9.2 

AB 

77 

14.2 

145 

26.7 

83.5 

18.2 

151 

29.8 

84 

19.7 

153 

31.4 

88.5 

23.4 

156 

35.4 

ab4 

160 

37.7 

26m 

4.9 

163 

41.6 

30.5m 

5.7 

165 

43.0 

35m 

7.7 

167 

46.1 

38.5m 

9.2 

169 

50.0 

B  =  C9H7N  (144) 

166.5 

54.4 

Quinoline 

Hg(CN)2 

A 

45 

Ba 

4.2 

B  =  C5H6N  (14  4) 

54 

6.0 

Pyridine 

AB;,  +  AB2(?) 

ABg 

60  U 

7.5 

9 

7.1 

AB2(?) 

11 

8.7 

89 

8.2 

12.3 

10.1 

99 

9.2 

12.2 

10.4 

137 

13.2 

13 

113 

161 

17.4 

13.5 

12.9 

180 

22.5 

14.5 

13.8 

192 

27.1 

AT Q  _L  AR. 

- - 

15U 

1  -4^3 

15 

Hg(C2H302)2 

ab3 

Acetate 

16.5 

15.8 

B  =  C2H402  (79) 

20.5 

15.9 

Acetic  acid 

AB3  -j~  AB2 

A 

22U 

17 

14.3 

0.906 

ab2 

15.0 

0.600 

22.5 

17.3 

16.2 

0.296 

28.5 

18.4 

17.0 

0.000 

32 

19.3 

B  =  C6H60  (79) 

38 

20.6 

Phenol 

42 

22.3 

A 

45 

22.9 

-  1.2 

17.68 

46 

23.7 

+  15.5 

13.32 

AB2  A2B3 

32.0 

5.32 

48U 

25 

42.0 

0.00 

53 

25.3 

HgCioHio 

54.5 

26.0 

Mercury  diphenyl 

56.5 

26.6 

B  =  CisH+Sb  (24) 

+  AB 

Triphenylstibine 

58U 

I  27 

°C 

|Mol  %  B 

AB 

A 

68 

27.5 

121.8 

1  o 

70 

27.7 

A  +  B 

86 

29.0 

40. 5E 

|  80.5 

111 

32.0 

B 

122.5 

33.8 

49.8 

|  100 

125 

34.4 

W 

II 

O 

00 

H15Bi  (24) 

141 

38.3 

Triphenyl- 

154 

50.0 

bismuthine 

B  =  C6H7N  (144) 

A 

Aniline 

121.8 

1  0 

ab2 

A  +  B 

41 

3.7 

63. 5E 

66.5 

49 

5.7 

B 

58.5 

7.7 

76.0 

|  100 

200 


INTERNATIONAL  CRITICAL  TABLES 


CuCl2 

B  =  C6H5N.— 

B  =  C5H5N  (83) 

( Continued ) 

Pyridine 

°C 

Mol  %  A 

°C 

Mol  %  A 

B  AB4 

AB0 

-43E 

2.87 

-17.3 

0 . 0824 

ab4 

-13.0 

0.107 

-35 

3.33 

-12.1 

0.115 

-11.5 

5.04 

-11.2 

0.131 

-  1.3 

6.08 

— 10 .  Om 

0.174 

+25 

9.15 

AB6 

+  AB2 

36.1 

11.02 

-10. OU 

0.159 

49.2 

13.70 

ab2 

60.4 

16.72 

-  8.9 

0.159 

66.8 

21.01 

+  2.0 

0.162 

ab4 

“  A4B9 

10.00 

0.1725 

68.  OU 

21.43 

25.00 

0.205 

a4b9 

35.00 

0.225 

71.0 

21.91 

45.00 

0.249 

75.0 

22.34 

49.00 

0.273 

86.3 

24.37 

53.00 

0.291 

A4B9 

+  ab2 

55.00 

0.300 

95. 6U  25.88 

60.00m 

0.333 

ab2 

61.00m 

0.336 

110 

27.60 

62.00m 

0.363 

B  =  C6H«  (42,  43) 

AB2  - 

b  A2B3 

1 

\ 

58.00U 

480 

100 

A2B3 

160 

41.8 

63.00 

0.320 

159 

40.8 

64.00 

0.325 

140m 

38.8 

65.00 

0.316 

A  d 

-  AB 

70.00 

0.335 

145U 

39.3 

75.00 

0.372 

AB 

85.00 

0.450 

138.5 

36.1 

95.00 

0.542 

115.5 

27.8 

92 

20.1 

Cu(CoH302)2 

80.3 

15.16 

Acetate 

50 

4.06 

B  =  C6H5N  (81) 

25 

1.95 

Pyridine 

AB  +  B 

ab4 

5.12E 

1.32 

-11.6 

0.167 

B 

+  2.0 

0.262 

5.48 

0.00 

13.0 

0.452 

B  =  C6H7N  (44) 

26.45 

0.708 

Aniline 

37.40 

1.255 

B 

41.9 

1.383 

-6.15 

0.00 

43.2 

1.507 

B  +  ABk 

45 . 2m 

1.875 

—  6.6E 

0.33 

AB4  +  AB 

ABfi 

44. 7U 

25.0 

2.30 

AB 

40.0 

5.46 

34.8m 

1.670 

50.1 

8.42 

56.7 

1.845 

60.  52 

14.  3 

64.3 

1.922 

55.0 

16.68 

76.2 

2.161 

AB6  -f-  AB3 

83.3 

2.430 

48. 3U  I 

18.1 

95.4 

2.850 

ab3 

56.1  | 

19.45 

AgC104 

AB3  AB2 

B  =  C6H6N  (77) 

66. 6U  | 

22.0 

Pyridine 

ab2 

B 

88 

23.0 

-40.3 

0 

A 

-41  5  I 

1.57 

480  | 

100.0 

B  =  C7H8  (44-5) 

B  ==  C6H4BrN02 

Toluene 

o-Bromonitroben- 

°C 

|  Wt.  %  A 

zene  (96) 

4 

°C 

|Mol  %  A 

75 

54.60 

B 

50 

52.68 

38.5 

0 

25 

50.30 

32 

10.9 

A  +  AB 

26 

18.5 

22. 6U 

1 

B  +  AB 

1 

VB 

20E 

|  24.3 

18 

44.11 

AB 

+  16 

42.00 

30 

26.8 

0 

26.41 

40' 

29.5 

-24.1 

6.01 

50 

32.4 

-73.5 

0.00 

60 

35.2 

70 

38.2 

C  oCl2 

80 

41.2 

B  =  CsELN  (129) 

90 

44.8 

Pyridine 

97 

48.0 

°C 

Mol  %  A 

100 

60.0 

4B6 

97 

52.8 

-50.3 

0 . 2550 

90 

54.9 

-45.0 

0 . 2553 

AB  +  A 

-30.0 

0.2566 

80E 

|  56.8 

-19.6 

0 . 2569 

4 

-10.0 

0.2629 

90 

57.7 

0.0 

0 . 2626 

100 

58.9 

AB6  “f“  ab4 

110 

60.3 

+  15U 

120 

62.0 

ab4 

130 

64.0 

23 

0.347 

140 

66.6 

25 

0.350 

150 

69.6 

34.6 

0.457 

160 

73.2 

37.6 

0.460 

170 

78.0 

44.6 

0.582 

180 

84.0 

47.2 

0.622 

194 

100 

51.0 

0.679 

55.0 

0.729 

B  =  C6H4BrN02 

60.0 

0.810 

m-Bromonitro- 

64.2 

0.896 

benzene  (96) 

68.0 

0.964 

B 

AB4  AB2 

54.7 

0 

70U 

51 

9.5 

ab2 

B  +  AB 

74.8 

1.296 

47E 

16.9 

78.2 

1.395 

AB 

79.8 

1.490 

50 

18.0 

88.0 

2.022 

60 

22.2 

ab2 

+  A 

70 

26.5 

90U  I 

80 

30.9 

A 

90 

35.4 

>90  1 

100 

40.2 

110 

45.8 

A1C1* 

113 

47.7 

B  =  CC14  (66) 

116 

60.0 

A? 

113 

52.5 

4 

0.54 

107 

54.6 

14 

0.16 

AB  +  A 

20 

0.11 

97E  | 

57.6 

34 

0.043 

4 

L 

110 

59.6 

B  =  CHCI3  (66) 

120 

61.5 

A? 

130 

63.6 

-15 

0.38 

140 

66.1 

0 

0.59 

150 

69.2 

+25 

0.42 

160 

73.2 

B  =  Cr,H4BrN02. — 

B  =  C6H4C1N02.~ 

( Continued ) 

( Continued ) 

°C 

|  Mol  %  A 

°C 

j  Mol  %  A 

A 

A 

170 

78.0 

90 

59.7 

180 

84.0 

110 

61.9 

190 

92.3 

130 

64.5 

194 

100 

150 

69.0 

170 

75.6 

B  =  C6H4BrN02 

175 

77.6 

p-Bromonitro- 

194 

100.0 

benzene  (96) 

B  =  C6H4C1N02 

B 

m-Chloronitro- 

124.5 

0 

benzene  (96) 

117 

10.8 

B 

111 

18.1 

44.5 

0 

105 

24.5 

40 

12.4 

B  +  AB 

36 

19.0 

99E 

30.2 

B  +  AB 

AB 

50E 

23.8 

110 

33.9 

AB 

120 

37.6 

60 

27.7 

130 

41.5 

70 

31.8 

140 

46.2 

80 

36.0 

143 

47.8 

90 

40.7 

146 

60.0 

100 

46.0 

143 

52.9 

104 

60.0 

140 

54.6 

100 

52.7 

130 

58.5 

90 

56.6 

120 

61.2 

AB  +  A 

AB  +  A 

81E 

59.8 

113E 

62.7 

1 

A 

100 

61.3 

120 

63.6 

120 

63.9 

130 

65.5 

140 

67.7 

140 

67.7 

160 

73.4 

150 

70.5 

194 

100 

160 

73  8 

170 

78  0 

B  =  C6H4C1N02 

180 

84  0 

p-Chloronitro- 

190 

92.3 

benzene  (96) 

194 

100 

£> 

83.5 

0 

78 

8.3 

B  =  C6H4C1N02 

73 

14.6 

o-Chloronitroben- 

B  + 

AB 

zene 

(98) 

68E 

19.5 

B 

AB 

32.5 

0 

80 

25.1 

27 

11.8 

90 

30.0 

21 

18.4 

100 

35.0 

B  + 

AB 

110 

40.2 

15E  | 

23.1 

120 

45.8 

AB 

124 

48.1 

25 

25.8 

126 

60.0 

35 

28.8 

124 

51.9 

45 

31.9 

120 

54.1 

55 

35.2 

110 

57.2 

65 

38.7 

100 

60.3 

75 

42.6 

AB  +  A 

85 

47.4 

94E 

62.1 

89 

60.0 

A 

85 

52.8 

110 

63.0 

77 

55.7 

125 

64.4 

AB  +  A 

140 

66.7 

69E  | 

58.5 

155 

70.2 
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8  =  CeELCINOo. — 

(Continued) 


°c 

Mol  %  A 

A 

170 

75.3 

180 

80.0 

185 

83.8 

190 

89.5 

193 

95.6 

194 

100 

=  C6H6N02  (96) 

Nitrobenzene 

B 


5.5 

0.0 

4 

4.1 

B  -f-  AB2 

2E 

9.5 

ab2 

10 

13.5 

15 

16.8 

20 

21.1 

ab2 

+  AB 

25. 5U 

28.8 

AB 

35 

30.2 

45 

32.4 

55 

34.7 

65 

37.5 

75 

41.1 

85 

45.9 

88 

47.7 

90 

50.0 

88 

51.7 

82 

53.6 

72 

56.0 

62 

57.8 

AI 

+  A 

52E 

7 

59.6 

1 

70 

60.8 

90 

62.1 

110 

63.8 

130 

65.9 

160 

70.7 

180 

78.7 

194 

100.0 

B  =  C6H6  (92) 

A 

17 

0.12 

80 

0.72 

B  =  C7H5CIO  (97) 


Benzoyl  chloride 

] 

B 

-  0.5 

0.0 

-  4.0 

8.3 

B  +  AB 

-  7.5E 

13.3 

AB 

0.0 

14.7 

+20.0 

19.6 

40.0 

26.0 

60.0 

34.2 

70.0 

38.7 

80.0 

43.5 

90.0 

48.3 

93.0 

50.0 

B  =  C7H5C10.— 

( Continued ) 


°C 

Mol  %  A 

AB 

90.0 

51.8 

80.0 

54.2 

70.0 

56.2 

60.0 

58.2 

40.0 

62.2 

B  =  C7H7NC>2  (96) 


o-Nitrotoluene 

B 


-  8.5 

0 

B  “I-  AB2 

-  9.3E 

1 

ABo 

0 

1.6 

+10 

2.6 

20 

4.1 

30 

6.6 

40 

11.2 

50 

21.0 

ab2 

+  AB 

55U 

31.4 

AB 

70 

36.3 

85 

42.4 

95 

47.5 

99.6 

60.0 

90 

53.5 

70 

57.4 

AB  +  A 

45E 

62.1 

A 

70 

63.1 

95 

65.0 

120 

68.7 

145 

74.1 

170 

81.9 

180 

86.4 

185 

89.7 

190 

94.4 

194 

100 

B  =  C7H7N02  (96) 
?«-Nitrotoluene 
B 


16  |  0 
B  -{-  AB2 


13E 

7.9 

ab2 

20 

9.9 

27 

13.6 

34 

20.8 

ab2 

+  AB 

35U 

24.8 

AB 

50 

29.5 

65 

34.5 

80 

40.2 

90 

44.8 

95 

47.4 

99.  5 

60.0 

90 

53.5 

70 

57.4 

AB  +  A 

45E 

62.1 

B  =  C7H7N02.— 

( Continued ) 


°C 

Mol  %  A 

1 

70 

63.1 

95 

65.0 

120 

68.7 

130 

70.7 

194 

100 

B  =  C7H7N02  (96) 

p-Nitrotolucne 

B 

52.5 

0 

47 

9.3 

42 

15.2 

B  +  AB 

37E 

19.2 

AB 

50 

23.9 

65 

29.5 

80 

35.3 

95 

41.9 

105 

46.9 

109 

50.0 

105 

52.4 

100 

54.1 

80 

58.9 

60 

62.3 

AB  +  A 

45E 

64.6 

A 

75 

67.0 

105 

70.0 

135 

73.9 

165 

80.4 

180 

86.3 

190 

91.4 

194 

100 

B  =  C7H8  (92) 

A 

17 

0.26 

73 

0.92 

B  =  C13H10O  (98) 
Benzophenone 
B 


48 

0 

44 

11.3 

B  4 

-  AB 

39 . 5E|  20 

AB 

50 

22.3 

60 

24.5 

70 

27.0 

80 

29.8 

90 

32.9 

100 

36.3 

110 

40 

120 

44.4 

125 

46.6 

130 

50 

125 

53.3 

120 

54.5 

110 

56.5 

100 

58.1 

90 

59.5 

B  =  C 

3h10o.— 

( Continued ) 

°C 

|  Mol  %  A 

AB 

80 

60.9 

70 

62.2 

AB  +  A 

60E 

63.5 

i 

4 

80 

64.2 

100 

65.3 

120 

66.9 

130 

68.1 

140 

69.9 

150 

72.1 

160 

74.9 

170 

78.4 

180 

83.3 

185 

87.1 

190 

91.7 

192 

94.8 

194 

100.0 

AlBr3 

B  =  CBr4  (47,  53) 

°C 

Mol  %  B 

a 

-A 

97.1 

0.0 

96.6 

1.0 

94.5 

2.7 

85.7 

11.5 

72.5 

23.0 

0-A 

68.5 

29.5 

56.7 

42.5 

52.3 

47.6 

50.2 

49.5 

44.0 

55.9 

P- 

B 

44.7 

66.1 

46.1 

67.6 

CL- 

B 

51.7 

73.7 

68.8 

85.5 

77.6 

90.3 

90.1 

100.0 

B  =  C2H4Br2  (99) 

Ethylene  bromide 

°C 

Mol  %  A 

B 

10 

0 

6 

8.4 

+  2 

16.0 

B  +  A 

-  2E 

22.9 

A 

+10 

28.4 

20 

33.9 

30 

40.1 

40 

47.2 

50 

55.1 

60 

63.6 

70 

72.7 

80 

82.3 

90 

92.2 

96 

100 

B  =  C6H4BrN02 
o-Bromonitro- 
benzene  (91) 

°C  |  Mol  %  A 


B 

38 

0 

30 

15.7 

B  +  AB 

21E 

24.4 

AB 

30 

27.9 

40 

31.4 

50 

34.9 

60 

38.6 

70 

42.3 

80 

46.1 

88.  5 

50.0 

80 

52.9 

70 

55.2 

60 

57.5 

50 

60.0 

40 

62.4 

30 

64.9 

AB  +  A 


24E 

66.3 

4 

30 

67.7 

40 

70.0 

50 

72.2 

60 

74.9 

70 

77.9 

80 

82.6 

85 

85.5 

90 

89.6 

93 

92.9 

96 

100 

B  =  C6H4BrN02 
m-Bromonitro- 
benzene  (91) 

B 


54 

0.0 

50 

9.0 

B  d 

-  AB 

45. 5E 

15.5 

AB 

60 

20.6 

80 

28.1 

110 

42.6 

120 

48.6 

122 

60.0 

120 

50.9 

100 

57.6 

80 

63.0 

60 

68.5 

AB  +  A 


42E 

73.7 

1 

4 

60 

75.6 

80 

80.9 

90 

88.8 

93 

92.2 

96 

100 

B  =  C6H4BrN02 
p-Bromonitro- 
benzene  (91) 


°C 

I  Mol  %  A 

B 

124.5 

0 

119 

7.8 

115 

15.0 

110 

20.3 

105 

24.8 

100 

28.1 

B  +  AB 

98E 

29.2 

AB 

110 

33.2 

120 

37.2 

130 

41.7 

140 

46.8 

144 

50.  0 

140 

52.5 

130 

56.2 

120 

58.9 

80 

65.7 

60 

68.4 

50 

69.9 

AB  +  A 

45E 

70.6 

A 

50 

71.9 

60 

74.7 

70 

78.3 

80 

82.9 

85 

85.9 

90 

90.5 

93 

94.5 

96 

100 

B  =  C6H4C1N02 
o-Chloronitro- 


benzene  (91) 
B 


32.5 

0 

0 

30 

7 

1 

25 

14 

1 

20 

19 

6 

15 

24 

8 

B  +  AB 


13. 8E 

26.1 

AB 

30 

30.8 

40 

34.1 

50 

37.4 

60 

40.8 

70 

44.2 

80 

48.5 

83.  6 

50.0 

80 

51.4 

70 

54.2 

60 

57.0 

50 

59.6 

40 

62.2 

30 

64.8 

AB  +  A 

21 

67.0 

4 

40 

71.1 

50 

73.4 

202 


INTERNATIONAL  CRITICAL  TABLES 


AlBr3. — (Cont’d) 

B  =  C6H4C1N02.— 

( Continued ) 


°c 

Mol  %  A 

L 

60 

75.8 

70 

78.2 

90 

89.3 

93 

93.2 

96 

100 

B  =  CLH4CINO2 
m-Chloronitro- 
benzene  (91) 

B 


44.5 

0.0 

42.0 

8.7 

40.0 

12.0 

38.0 

15.0 

B  -1 

AB 

35. 5E 

18.5 

AB 

40.0 

20.0 

50.0 

23.9 

60.0 

28.0 

70.0 

32.3 

80 

36.7 

90 

41.4 

100 

47.0 

103.  5 

60.0 

100.0 

52.2 

90 

56.3 

80 

59.5 

60 

64.4 

50 

66.8 

AB  +  A 

40E 

69.0 

A 

50 

70.9 

60 

73.0 

70 

75.7 

80 

79.7 

85 

82.8 

90 

87.3 

93 

92.0 

96 

100.0 

p-Chloronitro- 
benzene  (91) 
B 


83 

80 

70 


60  E 

70 

80 

90 

100 

110 

115 

110 

100 

80 

60 

40 


0 

5.5 

16.3 


B  +  AB 


AB 


25.4 


29. 
33. 
37. 
41. 
47. 
50. 
52.0 
54. 
57. 
60.8 
64.0 


.2 

.0 

.3 

.7 

.1 

.0 


.3 

.5 


B  =  C6H4C1N02.— 

( Continued ) 

°C  |  Mol  %  A 
AB  +  A 


20E 

40 

60 

70 

80 

90 

93 

96 


67.2 

72.4 

77.4 
80.0 
83.1 
88.9 

92.5 
100.0 


B  -  Cf,H5NOo  (91) 
Nitrobenzene 
B 
5 


+  5- 
0 

-  5 

-10 

B 

—  15E 

0 

+20 

30 

40 

50 

70 

80 

85 

87 

85 

70 

60 

50 

40 


0.0 

9.2 

15.7 

20.8 
AB 

25.0 


AB 


26.7 
29.6 

31.3 
33.0 
35. 1 

40.5 

44.6 

47.3 
50.0 

51.8 
55.0 

56.6 

58.3 
60.0 


AB  +  A 


20E 

30 

40 

50 

70 

80 

93 

96 


63.3 

65.8 

68.3 

70.8 
76.2 
80.1 

92.9 
100 


B  =  C6H 
B 

5.7 
4.5 
3.0 

A  +  B 

1.8  | 

A 

10 
20 
30 
40 
50 
60 
70 
80 
90 
94 


(92) 


0 

3.2 

6.8 

9.9 

13.5 

20.4 

29.6 

40.4 
50.0 

58.5 
67.1 

75.8 

85.5 

91.9 


B  =  C7H„C10  (97) 
Benzoyl  chloride 


°C 

Mol  %  A 

°C 

Mol  %  A 

B 

I 

3 

-  0.5 

0 

16 

0.0 

-  2.5 

6.5 

12 

7.5 

B  +  AB 

8 

12.5 

-  5E 

13 

4 

17.0 

AB 

B  4 

-  AB 

+10 

17.4 

IE 

20.0 

30 

24.6 

AB 

50 

31.8 

20 

24.8 

70 

40 

40 

30.5 

80 

44.3 

60 

36.5 

85 

47 

80 

43.0 

90 

60 

90 

46.9 

80 

52.8 

96 

60.0 

60 

56 

90 

53.2 

40 

59.5 

80 

55.4 

20 

63.1 

60 

59.2 

AB 

+  A 

40 

63.0 

7E 

65.5 

AB  +  A 

27E  I  65.8 

20 

67.9 

J. 

V 

40 

72.6 

40 

70.0 

60 

79.4 

60 

76.6 

70 

83.9 

70 

80.3 

80 

89.2 

80 

84.8 

90 

95.8 

85 

87.4 

96 

100 

90 

91.3 

B  =  C7H7NO,  (91) 

93 

94.7 

o-Nitrotoluene 

96 

100.0 

B 


-  8.5 
-10.0 


0.0 

3.5 


B  +  AB2 


B  =  C7H7N02  (91) 
m-Nitrotoluene 


B  =  C7ELNO2  (91) 
p-Nitrotoluene 
B 


—  11 .  0E  4.6 

53.5 

0.0 

AB, 

50.0 

5.4 

0 

5.4 

45.0 

12.5 

+10 

7.0 

40 

18.9 

20 

10.0 

35 

24.5 

30 

14.5 

B  4 

-  AB 

40 

23.9 

29E 

30.5 

ab2 

+  AB 

A 

B 

42.5UI  32.1 

50 

36.6 

AB 

70 

42.8 

60 

37.8 

80 

46.6 

75 

43.0 

88 

60.0 

85 

46.7 

70 

55.2 

90 

60.0 

50 

60.3 

85 

53.2 

AB  +  A 

80 

54.6 

27E 

65.8 

70 

56.5 

1 

55 

59.3 

50 

71.7 

40 

62.1 

70 

78.6 

AB  +  A 

85 

85.8 

19E 

66.1 

93 

93.7 

1 

96 

100.0 

40 

70.6 

55 

74.3 

B  =  C7H8  (92) 

70 

78.3 

1 

V 

80 

81.7 

-15 

6.7 

85 

84.4 

-10 

7.1 

90 

88.5 

0 

9.7 

93 

92.2 

+10 

14.0 

96 

100.0 

20 

20.3 

B  =  C7H8 

— (Coni' d) 

°C  j 

Mol  %  A 

A 

30 

30.4 

40 

43.0 

50 

52.9 

60 

61.3 

70 

70.0 

80 

78.5 

90 

88.5 

94 

93.9 

96 

100.0 

B  =  CSH10  (92) 

p-Xylene 

I 

1 

14 

0 

12.5 

4.8 

A  +  B 

10. 2E 

11.8 

A 

20 

18.1 

30 

26.5 

40 

38.5 

50 

50.7 

60 

60.8 

80 

78.3 

90 

89.2 

94 

94.7 

96 

100.0 

B  =  C13H10O  (9«) 

Benzophenone 

B 

48 

0 

45 

8.5 

42 

13.8 

B  4 

-  AB 

38E 

18.3 

AB 

50 

21 

60 

23.4 

70 

25.7 

80 

28.1 

90 

30.6 

100 

33.4 

110 

36.3 

120 

39.6 

130 

43.2 

140 

48.4 

142 

60 

140 

52.1 

130 

54.5 

120 

56.7 

110 

58.6 

100 

60.3 

90 

61.7 

80 

62.9 

70 

64.1 

60 

65.1 

50 

66.0 

AB  +  A 

38E 

|  67.2 

A 

50 

70.7 

60 

74.2 

70 

78.3 

B  =  CnILoO.— 

( Continued ) 

°C 

Mol  %  A 

A 

L 

80 

83.3 

85 

86.7 

90 

90.7 

93 

94.8 

96 

100 

MgBr2 

B  =  CH202  (") 

Formic  acid 

ab6 

0 

6.37 

20 

6.96 

40 

8.12 

60 

9.22 

70 

10.18 

80 

11.60 

86 

13.28 

88 

14.  33 

B  =  CH4N20  (94) 

Urea 

B 

132 

0.00 

126 

1.40 

120 

2.56 

114 

3.29 

B  -f-  AB6 

108. 5E 

3.69 

ab6 

115 

4.62 

120 

5.51 

125 

6.71 

127 

7.22 

130m 

10.16 

ABe  AB4 

130U 

9.90 

ab4 

145 

10.42 

160 

11.86 

165 

12.79 

170 

15.68 

171 

18.86 

20.00 

B  =  CH40  (87) 

Methyl  alcohol 

ab6 

0 

4.37 

20 

4.63 

40 

4.89 

60 

5.18 

80 

5.51 

100 

6.07 

110 

6.46 

120 

6.85 

130 

7.30 

140 

7.81 

150 

8.34 

160 

9.00 

170 

9.77 

180 

10.9 

185 

11.6 

190 

14.3 

* 

B  =  C2H402  (90) 
Acetic  acid 


°c 

|  Mol  %  A 

ab6 

17 

0.033 

30 

0.166 

50 

0.50 

60 

0.89 

70 

1.86 

80 

4.66 

85 

6.17 

90 

7.32 

100 

9.5 

105 

10.80 

110 

12.44 

112 

14.3 

B  =  C2H5NO  (93) 

Acetamide 

B 

82 

0.0 

70 

2.5 

60 

3.67 

B  +  AB6 

50. 5E 

7.06 

ab6 

70 

7.32 

90 

7.73 

110 

7.98 

130 

9.41 

150 

10.77 

160 

11.72 

165 

12.52 

169 

14.  3 

B  =  C2H60  (8  7) 

Ethyl  alcohol 

ab6 

0 

1.82 

10 

2.70 

20 

3.60 

30 

4.58 

40 

5.55 

50 

e.58 

60 

7.66 

70 

8.67 

75 

9.05 

80 

9.78 

85 

9.90 

90 

10.3 

95 

10.9 

100 

11.7 

103 

12.3 

106 

13.2 

108.  5 

14.3 

B  =  C3H60  (89) 
Acetone 
AB3 


0 

0 

033 

30 

0 

13 

60 

0 

24 

70 

0 

33 

72 

0 

61 

73 

0 

91 

74 

2 

40 

75 

9 

85 

76 

15 

5 

FREEZING  POINT— SOLUBILITY:  INORGANIC  +  ORGANIC 


B  =  C3HgO. — 

B  =  C3H802.- 

( Continued ) 

( Continued ) 

°C 

Mol  %  A 

°C 

Mol  %  A 

ab3 

AB2  +  two  liquid 

SO 

19.1 

phases 

84 

21.3 

106 

2 . 49-27 . 2 

88 

23.1 

ab2* 

92 

25.0 

108 

29.0 

B  =  C3H7N02  (94) 

110 

31.2 

Urethane 

112 

33.  3 

B 

AB 

49 

0.00 

74.7 

21.5 

45 

3.17 

107.0 

33.3 

39 

6.45 

120.0 

B  +  AB6 

a3b 

35E 

7.73 

94.7 

31.0 

ab6 

95.2 

31.1 

50 

8.19 

AB,  (144,  147) 

70 

9.30 

18.5 

5.9 

80 

10.30 

18.8 

6.7 

85 

11.03 

39.5 

10.2 

90 

12.45 

52.0 

14.1 

91.5m 

14.33 

74.5 

21.4 

ab6 

4-  AB4 

83 . 0m 

25.0 

91 

13.10 

87 . 0m 

27.0 

ab4 

AB2  - 

F  AxBy 

100 

13.95 

91mU 

30 

110 

15 . 38 

AXBy 

115 

16.30 

108 

33.1 

120 

17.65 

115.5 

35.1 

123 

20.  00 

130 

38.5 

B  =  C3H80  (87) 

137 

41.0 

?i-Propyl  alcohol 

142 

43.2 

ab6 

143.5 

44.0 

0 

10.40 

AxBy  A3B2 

10 

11.05 

145 

45 

20 

11.62 

A3 

B2 

30 

12.31 

159 

47.5 

40 

12.80 

173 

52.8 

43 

12.95 

180 

60.0 

46 

13  20 

*AB2+AB3,  94.7°U. 

48 

13.56 

B  =  C4H6C3  (93) 

50 

13.80 

Acetic  anhydride 

62 

14.33 

ab6 

B  =  C3H80  (87) 

0 

3.49 

Isopropyl  alcohol 

30 

3.97 

ab4 

60 

5.02 

0 

6.58 

90 

5.97 

20 

6.81 

120 

7.86 

40 

7.11 

130 

9.62 

60 

8.01 

135 

11.9 

80 

8.92 

136.  5 

14.  3 

100 

10.10 

B  =  C4HioO  (87) 

110 

10.82 

Isobutyl  alcohol 

120 

11.85 

ab6 

130 

13.36 

0 

7.44 

136 

15.7 

10 

7.97 

138 

17.3 

20 

8.68 

139 

20.0 

30 

9.41 

B  =  C3Hs02  (89) 

40 

10.10 

Methylal 

50 

10.73 

ABo 

60 

11.33 

20 

0.66 

65 

12.67 

40 

1.04 

71 

12.29 

60 

1.36 

75 

12.98 

80 

1.70 

77 

13.36 

100 

2.03 

80 

14.  33 

B  =  C4H10O  (87) 
iert.-Butyl  alcohol 
°C  [  Mol  %  A 
AB4 


24.4 

0.0093 

25 

0.15 

35 

1.50 

45 

3.10 

55 

5.36 

60 

6.89 

65 

8.80 

70 

11.25 

75 

14.39 

77.5 

15.96 

79 

17.85 

80 

20.00 

B  =  C4H10O 
Ethyl  ether  (85,  86) 

AB2 


-  8 

0 

242 

0 

0 

324 

+10 

0 

515 

14 

0 

666 

16 

0 

786 

18 

0 

938 

20 

1 

10 

22 

1 

32 

AB,  +  two  liquid 
phases 

22.8  |l.42-20.5 
AB2 


23 

24 
26 

28.5 

AB2 

30 


21.2 
22.4 
24.1 
|  26.0 
+  AB 

I  26.6 


Two  liquid  phases 


—  10m 
0m 
+  10m 
20m 
30 
40 
50 
60 
70 
80 
90 
100 
120 
140 
158 


0 

75 

22 

5 

0 

94 

21 

8 

1 

14 

21 

2 

1 

36 

20 

6 

1 

56 

20 

2 

1 

75 

19 

9 

1 

95 

19 

6 

2 

12 

19 

5 

2 

24 

19 

6 

2 

33 

19 

8 

2 

38 

19 

9 

2 

41 

20 

1 

2 

33 

20 

7 

2 

12 

21 

3 

1 

75 

21 

9 

AB 


170 

162 

159 

158 

158 


0.05 

0.12 

0.56 

1.36 

1.60 


AB  +  two  liquid 


phases 


158 

1.75-21 

AB 

140 

22.3 

120 

22.9 

100 

23.5 

80 

24.2 

(A  =  55-5  TO  76-6)  203 


B  =  C4H10O.— 

B  =  C7H60. 

( Continued ) 

( Continued ) 

°C 

Mol  %  A 

°C 

Mol  %  A 

lB 

ab3 

60 

25.1 

60 

0.40 

40 

26.1 

80 

0.53 

30 

26.6 

100 

0.72 

20m 

27.1 

120 

1.28 

0m 

28.1 

130 

2.03 

B  =  C3H,,0  (87) 

140 

3.87 

Isoamyl  alcohol 

145 

7.90 

ABr, 

146 

15.3 

0 

9.57 

148 

20.3 

10 

10.38 

153 

23.0 

20 

11  12 

159 

25.  0 

30 

11.78 

B  =  CsH9NO  (93) 

35 

12.03 

Acetanilide 

38 

12.45 

B 

40 

12.65 

112 

0.0 

42 

13.0 

110 

0.52 

44 

13.3 

108 

1.05 

46 

14.33 

B  -f-  AB6 

107. 5E 

1.23 

B  =  CgH7N  (88) 

A  R. 

Aniline 

140 

^6 

2.65 

A 

b6 

170 

4.09 

10 

0.538 

185 

5.39 

30 

0.628 

195 

6.83 

50 

0.872 

200 

8.33 

70 

1.27 

205 

10.3 

90 

2.18 

209 

14.3 

100 

3  22 

103 . 5m 

4.82 

Mgl2 

ab6 

+  ab4 

B  =  CH40  (87) 

103U 

4.17 

Methyl  alcohol 

ab4 

ab6 

120 

4.23 

0 

4.55 

140 

4.30 

20 

4.96 

160 

4.53 

40 

5.14 

180 

4.97 

60 

5.68 

200 

5.92 

SO 

6.03 

220 

8.14 

100 

6.44 

230 

10.10 

120 

6.88 

AB4  -j“  AB2 

140 

7.44 

237U 

14.59 

160 

8.05 

AB, 

180 

8.80 

250 

14.80 

200 

9.74 

260 

15.00 

14.  3 

270 

15.14 

B  -  C.H,N  (93) 

B  =  C6HsN2  (88) 

Acetonitrile 

Phenylhydrazine 

ab6 

ab6 

0 

3.49 

20 

0.39 

30 

5.03 

40 

0.92 

50 

6.20 

60 

2.16 

70 

7.68 

80 

4.41 

80 

9.18 

AB6  -J-  AB4 

89 

12.18 

99U 

7.49 

ab6 

+  AB6_x 

ab4 

14.30 

140 

8.37 

B  =  C,H40,  (90) 

180 

9.46 

Acetic  acid 

200 

10.19 

ab6 

B  =  C7HgO  (89) 

20 

0.0562 

Benzaldehyde 

40 

0.285 

ab3 

60 

0.478 

0 

0.15 

70 

0.925 

30 

0.26 

75 

1.28 

204 
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Mgl2. — 

{Coni' d) 

B  —  C2H402* — 

( Continued ) 

°C 

Mol  %  A 

ABe 

80 

1.86 

85 

2.80 

95 

4.62 

105 

6.28 

115 

7.86 

125 

9.29 

135 

11.25 

140 

13.05 

142 

14.3 

B  =  C2H5NO  (93) 

Acetamide 

B 

82 

0.0 

70 

2.90 

58 

5.20 

B  AB6 

49E 

6.56 

AB0 

80 

7.60 

110 

8.72 

130 

9.62 

150 

10.71 

160 

11.35 

170 

12.35 

175 

13.45 

177 

14.3 

B  =  C2H60  (87) 

Ethyl  alcohol 

AB6 

0 

2.01 

20 

3.21 

40 

4.54 

60 

5.97 

80 

7.47 

100 

9.04 

110 

9.75 

120 

10.52 

130 

11.44 

135 

12.02 

140 

12.75 

143 

13.38 

145 

13.8 

146.  5 

14.3 

B  =  C3HeO  (89) 

Acetone 

AB6 

0 

0.46 

30 

0.64 

50 

0.79 

60 

0.98 

70 

1.47 

80 

2.59 

85 

4.32 

90 

7.02 

95 

10.3 

100 

12.7 

105 

13.9 

106.  5 

14.3 

B  =  C3Hc02  (93) 
Ethyl  formate 


°C 

Mol  %  A 

ABe 

0 

1.62 

10 

1.88 

20 

2.23 

30 

2.76 

40 

3.59 

50 

5.13 

60 

8.64 

70.  5 

14.3 

B  =  C3Hc02  (93) 

Methyl  acetate 

ABe 

0 

0.040 

30 

0.056 

60 

0.077 

90 

0.094 

100 

0.18 

AB6  +  two  liquids 

103 

0 . 25-9 . 6 

ABe 

110 

10.85 

120 

13.88 

121 

14.  3 

B  =  C3H7N02 

Urethane  (94) 

B 

49 

0.0 

45 

3.23 

39 

5.51 

B  +  AB6 

32E 

6.48 

ABe 

50 

7.53 

70 

9.27 

80 

10.60 

84 

11.61 

87 

14.3 

AB 

(6-1) 

<14.3 

B  =  C3HsO  (87) 

Isopropyl  alcohol 

ABS 

10 

6.67 

30 

7.11 

50 

7.60 

70 

8.17 

90 

8.84 

110 

9.69 

120 

10.25 

130 

11.25 

136 

12.58 

138 

14.30 

B  =  C4H802  (93) 

Ethyl  acetate 

ABe 

0 

0.35 

20 

0.53 

40 

0.96 

50 

1.55 

55 

2.48 

60 

4.56 

65 

8.16 

70 

12.54 

B  =  C4H802.— 

0 Continued ) 

°C  |  Mol  %  A 
ABe 

75  I  13.85 

78.  5  1  14.  3 

B  =  C4H10O  (»5) 


Ethyl  ether 
AB2 


5.4 

0.39 

11.8 

0 

.66 

15.6 

0 

.95 

18.1 

1 

.50 

20.4 

2 

.12 

22.2 

3 

.28 

AB2  -f- 

;wo  liquids 

23.6 

4.33- 

12.85 

ab2 

24.5 

19.57 

26 

21 

.1 

28 

21.6 

31.5 

24.2 

35.5 

26.4 

40.5 

27.3 

45 

29.45 

50 

32.45 

51 

33.0 

Two  liquid  phases 

15m 

12.9 

17m 

12.8 

18 . 5m 

4.02 

12.8 

25 

4.34 

12.8 

32 

4.84 

12.8 

35 

5.34 

12.7 

37 

5.88 

12.1 

38 

6.46 

11.5 

38.5 

8.58 

8.58 

B  =  C5H10O2 

(93) 

Propyl  acetate 
AB, 


0 

0.473 

20 

0.625 

30 

0.755 

35 

0.906 

40 

2.255 

45 

5.79 

50 

9.70 

55 

12.22 

60 

13.57 

66 

14.3 

B  =  C6H7N  (88) 
Aniline 


See  Fig.  14,  p.  213 
B  =  C6H1202  (93) 
Isobutyl  acetate 


ABe 


0 

1.27 

20 

1.32 

40 

2.  16 

50 

2.51 

60 

3.09 

70 

4.25 

75 

5.17 

80 

6.78 

85 

12.5 

87.6 

14.3 

B  =  CcH1402  (89) 

Acetal 


°C 

Mol  %  A 

ab2 

20 

0.034 

60 

0.104 

AB2  -f  two  liquid 

phases 

77 

0.140-29.6 

A1 

b2 

79 

30.4 

81 

31.2 

83 

31.6 

86 

33.  3 

B  =  C7H60  (89) 

Benz  aldehyde 

ABe 

0 

0.38 

20 

0.45 

40 

0.62 

60 

0.92 

80 

1.36 

100 

2.25 

110 

3.34 

120 

5.06 

125 

6.91 

130 

10.2 

133 

12.1 

136 

13.5 

139 

14.3 

B  =  C7H1402  (93) 

Isoamyl  acetate 

AB6 

0 

0.96 

20 

1.43 

40 

2.64 

45 

3.25 

50 

4.28 

55 

6.29 

57.5 

8.49 

60 

14.3 

CaCl2 

B  =  CH4O  (87) 
Methyl  alcohol 
AB4 


0 

5.9 

10 

6.8 

20 

7.8 

30 

8.85 

40 

10.0 

50 

11.4 

AB4  +  AB3 

55U 

12.2 

ab3 

75 

12.9 

95 

13.7 

115 

14.9 

135 

16.6 

155 

18.4 

165 

20.1 

170 

21.0 

174 

22.5 

ABS  +  AB(?) 

177U 

25.0 

B  =  CH4O.— 

(' Continued ) 


°C 

Mol  %  A 

AB(?) 

190 

26.6 

215 

28.3 

B  =  C2H402  (90) 

Acetic  acid 

B 

16.2 

0.0 

15.0 

3.83 

14 

5.85 

13 

7.48 

B  +  AB3 

11. IE 

9.58 

ab3 

30 

10.7 

35 

11.3 

40 

12.5 

45 

14.6 

50 

16.3 

60 

19.0 

65 

20.6 

70 

22.3 

73 

25.0 

B  =  C2H60  (87) 

Ethyl  alcohol 

ab3 

0 

7.6 

20 

9.7 

40 

13.3 

60 

16.6 

70 

18.9 

80 

20.8 

85 

21.5 

90 

22.3 

95 

23.8 

97 

25.0 

CaBr2 

B  =  C2H60  (19.5) 

Ethyl  alcohol 

°C 

g  A  per  g  B 

ab4 

0 

0.4670 

10 

0.4801 

15 

0.5051 

AB4  -f-  ab3 

17E 

ab3 

20 

0.5350 

25 

0 . 5395 

30 

0 . 5552 

40 

0.6011 

50 

0 . 6564 

60 

0 . 7602 

70 

0.9381 

AB3 

+  AB 

73. 9E 

AB 

75 

1.0220 

80 

1.0310 

85 

1.0610 

Ca(CH02)2 


Formate 
B  =  CH202  (51) 
Formic  acid 


B  =  CH202.— 

( Continued ) 


°C 

Mol  %  A 

B 

8.4 

0.0 

8.1 

0.16 

7.7 

0.48 

7.4 

0.71 

7.2 

0.93 

6.9 

1.27 

6.6 

1.53 

A 

30 

1.61 

35 

1.54 

45 

1.35 

49.7 

1.26 

61.0 

1.10 

79.0 

0.83 

100.0 

0.57 

128.6 

0.39 

BaBr2 

B  =  C2H60  (19.5) 

Ethyl  alcohol 

°C 

g  A/g  B 

A 

0 

0 . 05880 

10 

0 . 05067 

15 

0 . 04590 

20 

0.04130 

30 

0.03322 

40 

0 . 02437 

50 

0.01833 

60 

0.01479 

70 

0.01253 

BaBaI2 

B  =  C2HeO  (19-5) 

Ethyl  alcohol 

A 

0 

0.7775 

10 

0 . 7735 

20 

0.7700 

30 

0 . 7660 

40 

0 . 7620 

50 

0.7585 

60 

0 . 7550 

70 

0.7510 

Ba(CH02)2 


Formate 


B  =  CH202  (51) 
Formic  acid 


°C 

Mol  %  A 

B 

8.4 

0.0 

7.2 

0.91 

6.1 

1.74 

5.1 

2.30 

2.6 

3.73 

0.5 

4.67 

0.3 

5.12 

B  +  A 

4.9E 

6.95 

1 

V 

9.5 

8.52 

15.5 

8.86 

19.0 

9.23 

24.9 

9.SS 
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B  -  CH202.— 

( Continued ) 


°c 

Mol  %  A 

L 

26.5 

10.03 

31.8 

10.75 

LiCl 

B  =  C2HgO  (isi) 

Ethyl  alcohol 

ab4 

0 

13.5 

5 

14.1 

10 

15.5 

15 

16.9 

17 

18.1 

ab4 

+  A 

17. 4U 

7 

20.7 

20 

20.8 

30 

21.5 

40 

21.6 

50 

21.0 

60 

20.3 

B  =  C9H7N  (161) 

Quinoline 

ab2 

0 

0.459 

25 

1.067 

40 

1.845 

45 

3.060 

50 

3.280 

56.4 

3.460 

67 

3.635 

75 

2.430 

96 

1.380 

LiBr 

B  =  C2H60  (19-5) 

Ethyl  alcohol 

LiCHO, 

Formate 


B  =  CH202  (51) 
Formic  acid 
B 


8 

4 

0 

0 

7 

0 

1 

58 

5 

2 

3 

47 

co 

2 

5 

33 

+  1 

1 

7 

09 

-  1 

3 

8 

93 

CO 

1 

5 

10 

75 

-  5 

6 

12 

23 

QO 

1 

2 

13 

99 

-14 

6 

18 

19 

-17 

1 

19 

56 

-19 

8 

21 

25 

-23 

5m 

23 

49 

1 

to 

Ox 

0m 

24 

33 

B  +  A 


-21. 7E 

22.24 

+ 18.0 

23.49 

34.0 

23.93 

80.0 

25.31 

90.5 

25  91 

B  =  CH202.— 


( Continued ) 


°C 

Mol  %  A 

X 

97.9 

26.38 

113.1 

27.71 

131.2 

29.87 

145.1 

31.98 

150.4 

33.04 

159.1 

35.01 

163.5 

36  13 

NaBr 

B  =  C2HcO  (i9-5) 
Ethyl  alcohol 
°C  |g  A  per  g  B 
A 


0 

0 . 02445 

10 

0.02379 

15 

0 . 02343 

20 

0.02322 

25 

0.02314 

30 

0.02292 

40 

0.02276 

50 

0.02259 

60 

0.02312 

70 

0.02345 

Nal 

B  =  C2HoO  (22,  41, 

151) 

Ethyl  alcohol 

°C 

Mol  %  A 

A? 

10 

11.85 

30 

11.98 

50 

12.02 

80 

12.12 

100 

12.18 

120 

12.20 

160 

12.12 

180 

11.97 

200 

11.45 

220 

10.70 

230 

9.54 

240 

9.10 

250 

7.45 

255 

6.20 

260 

3.19 

261.5crit. 

2.57 

If  the  alcohol  con¬ 
tent  exceeds  m  = 
365  g  1_1  the  tube  is 
completely  filled  be¬ 
low  the  crit.  temp. 
At  this  point  the 
curve  displays  a 
sharp  change  in  di¬ 
rection.  For  alco¬ 
hol  content  below 
m,  complete  vapor¬ 
ization  takes  place 
below  the  crit. 
temp,  and  the  curve 
goes  over  sharply 
into  the  sol.  curve 
for  the  vapor. 


B  =  CgHgO. — - 

( Continued ) 

Mol  %  A  in  vapor 
containing  »!b  g  l-1 
of  B 

A 


TUB 

262° 

270° 

280° 

l 

0 

153 

0 

153 

0 

153 

2 

0 

642 

0 

642 

0 

642 

3 

1 

54 

1 

54 

1 

51 

3 

65 

2 

57 

2 

53 

2 

42 

4 

3 

44 

3 

41 

3 

27 

4 

5 

5 

04 

4 

95 

4 

83 

4 

8 

6 

21 

m  b 

290° 

300° 

310° 

X 

0 

153 

0 

153 

0 

153 

2 

0 

642 

0 

642 

0 

642 

3 

1 

48 

1 

45 

1 

425 

3 

65 

2 

40 

2 

31 

2 

25 

4 

3 

12 

3 

04 

2 

90 

B=C3H60(78) 

Acetone 


NaCH02 

Formate 


B  =  CHo02  (51) 
Formic  acid 


°C 

Mol  %  A 

B 

8.4 

0.0 

7.5 

1.04 

5.3 

2.92 

3.0 

4.61 

+  0.4 

6.35 

-  3.8 

8.72 

-  7.6 

10.50 

B  -f-  AB2 

-12. 8E 

12.58 

ab2 

-17.4 

14.52 

+  0.3 

16.45 

10.7 

18.18 

22.9 

20.69 

24.4 

21.13 

26.3 

21.86 

30.5 

23.23 

33.1 

24.43 

34.5 

24.91 

ab2 

+  AB 

36U 

25.7 

B  =  CH202.— 


(' Continued ) 


°C 

Mol  %  A 

137.7 

43.47 

NaC 

2H3CU 

Acetate 


B  =  C2H402  (51) 
Acetic  acid 


B 


16.5 

0.0 

16.1 

0.83 

14.3 

3.59 

B  +  AB2 

13.  IE 

5.40 

ab2 

25.3 

7.11 

36.7 

8.92 

54.3 

12.17 

66.9 

15.27 

71.9 

16.58 

85.7 

21.55 

93.2 

26.86 

96.1 

30.22 

96.25 

33.03 

ab2 

+  AB 

96. 3U 

33.33 

AB 

112.0 

34.03 

132.3 

36.87 

145.2 

39.06 

157.0 

42.54 

160.6 

44.25 

162.3 

46.28 

AB  +  A 

164U 

48 

174:  A 

48.76 

195.5 

49.49 

NaCi6H3i02 

Palmitate 
B  =  C16H  32  0  2  (  30) 
Palmitic  acid 
See  Fig.  15,  p.  213 


KI 

B  =  CH40  (22,  25, 
39,  152,  157,  158) 

Methyl  alcohol 
See  Fig.  16,*  p.  213 

*  As  can  be  seen  from 
Fig.  16,  the  data  of  dif¬ 
ferent  authors  fall  into 
three  groups.  The  low¬ 
est  solubility  corresponds 
to  (152);  the  highest  to 
(2S).  The  data  of  five 
different  authorities  over 
a  slight  temperature 
interval,  arranged  in  a 
mean  curve,  give  a  some¬ 
what  greater  solubility 
than  (152).  Different 
water  content  may  be 
responsible  for  this 
discrepancy. 

kcho2 

Formate 


B  =  CH202  (5i) 

Formic  acid 

°C 

Mol  %  A 

B 

8.4 

0.0 

7.4 

0.97 

4.9 

3.02 

+  2.3 

4.73 

-  0.9 

6.36 

-  5.7 

8.43 

-12.6 

10.74 

-18.7 

12.63 

-23.8 

13.88 

B  +  AB,(?) 

— 31 .5  E|  15.57 

AB,(?) 

-29.0 

16.32 

-27.3 

16.62 

-23.5 

17.44 

-21.7 

18.10 

-19.5 

18.88 

AB3  ~b  AB, 


—  18U  |  19.5 


|  B  =  CH202.~ 

(' Continued ) 

°C  |  Mol  %  A 
AB2 


-19.0 

19.44 

-16.0 

19.91 

-  8.0 

21.21 

-  0.6 

22.79 

ab2 

+  AB 

+  5U 

24 

AB 

-10.1m 

23 . 04 

+  7.3 

24. 14 

29.9 

25.90 

53.0 

28.56 

65.1 

30.41 

72.9 

31.97 

80.6 

33.74 

93.0 

37.29 

96.1 

38.34 

103.2 

41.68 

104.3 

42.63 

104.6 

42.91 

107.5 

45.95 

108.  6 

50.00 

108.2 

51.49 

107.2 

54.24 

103.4 

58.47 

101.6 

61.14 

AB  +  A 

98.  7E 

63.14 

108.1 

66.45 

114.0 

68.71 

122.3 

71.24 

130.7 

75.18 

135.8 

77.75 

143.6 

82.41 

150.0 

86.68 

157.3 

91.24 

167.5 

100.0 

KCNS 

B  =  C6H,,N  (60,156 

Pyridine 

See  Fig.  17,  p.  213 


Part  II.  Fragmentary  Data 

For  arrangement,  v.  p.  185 


AB 
31.0m 
37.3 

45.2 
45.6 

52.2 
59.0 
65.1 

67.5 

69.6 


25.18 

25.90 

27.00 

27.10 

28.39 

29.80 

31.15 

31.65 

32.14 


AB  +  A 


72U 


33.3 


In  the  few  cases  where  the  investigator  has  definitely  deter¬ 
mined  the  exact  nature  of  the  solid  phase  present,  this  is  indicated 
by  “c”  following  the  formula  of  the  crystalline  phase,  or  by 
“  crys.”  Supersaturation  with  respect  to  another  crystalline  phase 
(usually  some  compound  between  solvent  and  solute)  is  indicated  by 
the  letter  “m.”  Critical  solution  temperatures  are  marked  “c.” 

For  convenience  in  use  all  values  where  possible  have  been 
reduced  to  Mol  %,  even  though  such  reduction  involves  a  possible 
loss  in  accuracy  in  instances  where  reliable  density  data  were  not 
available.  For  possibly  more  accurate  values  in  volume  units, 
and  for  other  values  at  the  same  or  other  temperatures,  the  reader 
should  therefore  consult  the  literature  cited. 

Carbon  tetrachloride 


63.6m 

31.65 

A  =  solute 

°C 

Mol  %  A 

Lit. 

81.2 

33.40 

Snl4 . 

22.4 

1.345 

(74) 

99.3 

35.71 

50 

3.37 

(74) 

118.6 

39.10 

HgCI, . 

19 

0.0011 

(147) 

3  35.2 

42.79 

HgBi-2 . 

19 

0.00128 

(147) 
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B  =  CC14,  Carbon  tetrachloride. — ( Continued ) 


A  =  solute 

°c 

Mol  %  A 

Lit. 

Hgl2 . 

19 

0 . 0203 

(147) 

HgL  (yellow) . 

75 

0.0319 

(147) 

Hg(CN)2 . 

19 

0.00061 

(147) 

Os04 . 

20 

0.155 

(162) 

Ca  soaps  of  various  fats,  v.  (138) 


B  =  CS2,  Carbon  disulfide 
Ca  soaps  of  various  fats  (138) 

B  =  CHCL,  Chloroform 


NH4CI . 

25 

0.0 

(130) 

NH4Br . 

25 

0.0 

(130) 

Snl4 . 

28 

1.68 

(74) 

HgClo . 

19 

0.047 

(147) 

HgBr2 . 

19 

0.0418 

(147) 

Hgl2 . 

20 

0.0105 

(29) 

ITg 1 2  (yellow  and  red) . 

61 

0 . 0427 

(147) 

B  =  CHBr.3,  Bromoform 


HgCl2 . 

19 

0.451 

(147) 

HgBr2 . 

19 

0.475 

(147) 

HgL . 

19 

0.270 

(147) 

Hg(CN)2 . 

19 

0.00501 

(147) 

B  =  CH202,  Formic  acid 

Zn(CH02)2(c) . 

140 

0.16 

(5!) 

Cu(CH02)2(c) . 

140 

0.10 

(5!) 

Ni(CH02)2(c) . 

140 

0.10 

(5!) 

Mg(CH02)2(c) . 

25 

0.20 

(51) 

B  =  CH3NO2,  Nitromethane 

Lil . 

0 

0.481 

(157) 

25 

0.997 

(I57) 

Nal . 

0 

0.120 

(157) 

25 

0.169 

(I57) 

KI . 

0-25 

0.115 

(I57) 

Rbl . 

0 

0.142 

(157) 

25 

0.133 

(157) 

B  =  CH40 

,  Methyl  alcohol 

NH4NO3 . 

20 

6.40 

(22) 

NH4CI . 

25 

2.074 

(22,  41) 

NH4CIO4 . 

25 

1.83 

(164) 

NH4Br . 

25 

4.02s 

(22,  41) 

Pb(N03)2 . 

20.5 

0.132 

(22) 

ZnS04 . 

18 

0.13 

(22) 

ZnS04.7H20 . 

17m 

6 . 15m 

(22) 

CdCl2 . 

15.5 

0.300 

(22) 

(MI  2 . 

20 

16.3 

(150) 

HgBr2 . 

25 

5.82 

(39) 

HgL . 

25 

0.23 

(232,  39) 

HgL  (yellow) . 

36 

0.456 

(147) 

Hg(CN)2 . 

25 

5.61 

(22,  39) 

CuCl2 . 

22 

12.2 

(32) 

60 

12.5 

(32) 

CuS04 . 

18m 

0.211m 

(22) 

CuS04.5H20 . 

3 . 5m 

1 . 685m 

(22) 

18 

1.965 

(22) 

AgCl . 

Room 

8.1  X  10-13 

(123) 

AgBr . 

Room 

4.4  X  10~16 

(123) 

Agl . 

Room 

6.1  X  10“18 

(123) 

AgN03 . 

19 

0.67 

(22) 

Pt*(N02)y  (CaHbSc)z . 

25 

v.  Lit. 

(27) 

C0SO4 . 

18m 

0.216m 

(22) 

CoS04.7H20 . 

3.5 

4 . 65m 

(22) 

18.5 

5.86 

(22) 

N1SO4 . 

18 

0.104 

(22) 

B  =  CH4O,  Methyl  alcohol. — ( Continued ) 


A  =  solute 

°c 

Mol  %  A 

Lit. 

NiS04.6H20 . 

18.5 

3.70 

(.22) 

NiS04.7H20(c) . 

4 

2.74m 

(22) 

20 

5.38 

(22) 

(UO2)  (N03)2.6H20 . 

11 

0.27 

(125) 

Mg(C104)2 . 

25 

6.92 

(164) 

MgSO, . 

18m 

0.312m 

(22) 

MgS04.7H20 . 

3.5 

3.64 

(22) 

17m 

4.95m 

(22) 

Ca(C104)2 . 

25 

35.3 

(164) 

Ca(N03)2(c) . 

25m 

27.0 

(29) 

SrCl2.6H20 . 

6.5 

7.04 

(22) 

Sr(C104)2 . 

25 

19.2 

(164) 

Sr(N03)2(c) . 

25 

0.193 

(29) 

BaCl2 . 

15.5 

0.335 

(22) 

BaCl2.2H,0 . 

6-7 

0.95 

(22) 

Ba(C104)2 . 

25 

17.11 

(164) 

BaBr2 . 

240 . 7c 

0.044 

(25) 

Ha  B  2.211,0 . 

9 

4.04 

(22) 

15 

4.20 

(22) 

Ba(N03)2 . 

25 

0.062 

(29) 

LiCl . 

1 

4.0 

(62) 

23 

11.4 

(62,  151) 

50 

17.6 

(62') 

LiC104 . 

25 

35.4 

(164) 

LiC104.3H20 . 

25 

23.8 

(164) 

Lil(c) . 

25 

42.0 

(151) 

NaCl . 

19.5 

0.76 

(22) 

NaCl(c) . 

25 

0.71 

(41,  151) 

241.1c 

0.55 

(25) 

NaC104 . 

25 

11.82 

(164) 

NaBr . 

25 

5.43 

(2  2,  41) 

245c 

0.2s 

(25) 

Nal  (crys.  AB3) . 

25 

16.2 

(22,  41, 
151) 

NaN02 . 

19.5 

2.01 

(22) 

NaNO, . 

20  and  25 

0.155 

(22) 

1,  3,  4-C6H3(N02)20Na.H20 

25 

0.98 

(33) 

KC1 . 

25 

0.226 

(22,  39, 
151) 

240c. 

0.0 

(25) 

KClOs . 

0 

0.0145 

(13) 

20 

0.025 

(13) 

KC104 . 

25 

0.0243 

(164) 

KBr . 

25 

0.573 

(22,  39, 
151) 

241.2c 

0.54 

(25) 

KCN . 

19.5 

2.36 

(22) 

1,  3,  4-C6H3(N02)20K . 

25 

0.52 

(33) 

RbCl . 

25 

0.372 

(15!) 

RbC104 . 

25 

0.0104 

(164) 

CsC104 . 

25 

0.0128 

(164) 

B  =  C2CI4,  Tetrachloroethylene 
HgCh . |  25  1  0.0044,3  |  (45) 


HgCL . |  25  1  0.0044,3  |  (45) 


B  =  C2HCI3,  Trichloroethylene 

HgClo . |  25  |  0.0133  |  (45) 


B  =  C2HCI5,  Pentachloroethane 
HgCl2 . |  25  1  0.0144  |  (45\~ 
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A  =  solute 

°C 

Mol  %  A 

Lit. 

HgCl2 . 

25 

85.5 

0.040 

0.261 

(45) 

(147) 

Hgl2  (yellow  and  red) . 

HgCl2 


B  —  C2H0CL,  Tetrachloroethane 


25 


0.0537 


(45) 


B  =  C2H3N,  Methyl  cyanide 


Hg(CN)2 . 

18 

1.54 

CuCl2 . 

18 

0  491 

CU2CI2 . 

18 

2.69 

CuBr2 . 

18 

4.33 

Cu2Br2 . 

18 

0.55 

Cu2I2 . 

18 

0.38 

AgN03 . 

18 

41.4 

CoCl2(crys.  ABi) . 

18 

1.27 

Nal . 

0 

0.117 

25 

0.163 

KI . 

0 

0.569 

25 

0.502 

B  =  C2H4Br2 

Ethylene  bromide 

HgCl, . 

19 

1.047 

(147) 

HgBr2 . 

19 

1.20 

(147) 

Hgl2 . 

19 

0.308 

(147) 

Hg(CN)2 . 

19 

0 . 00074 

(147) 

B  =  C2H5I,  Ethyl  iodide 

Hgl> . 

19 

0.699 

(147) 

B  =  CH4N20,  Urea 

NH4N03  Eutectic  at  46.9°C  and  48.27  Mol  %  A  (155) 

B  =  C2H3N 

,  Methyl  cyanide 

NH4CNS . 

18 

3.90 

(121) 

KCNS . 

18 

4.56 

(121) 

Rbl . 

0 

0.36 

(157) 

25 

0.33 

(157) 

B  =  C2H402,  Acetic  acid 

Zn(C2H302)2(c) . 

130 

0.10 

(51) 

Fe(C2H302)3  . 

140 

0.0 

(51) 

Ca(C2H302)2(c) . 

30 

0.35 

(5!) 

B  =  C2H40 

,  Methyl  formate 

Hgl2  (yellow  and  red) . 

37 

0.154 

( 1  4  7) 

B  =  C2H3C1,  Chloroethylene 

HgCl2 . 

25 

0.45 

(45) 

B  =  C2H5Br,  Ethyl  bromide 

HgCL . 

19 

0.802 

( 1  4  7  ) 

HgBr2 . 

19 

0.697 

(147) 

Hgl2 . 

19 

0.154 

(147) 

Hgl2  (red) . 

38 

0.185 

(147) 

Hg(CN)2 . 

19 

0.00561 

(!47) 

B  =  C2HcO,  Ethyl  alcohol 


NH4CI . 

25 

0.579 

(22,  41) 

nh4cio4 . 

25 

0.744 

(164) 

NH4Br . 

25 

1.515 

(22,  41) 

78 

4 . 7o 

(31) 

NH4N03 . 

20 

2.16 

(22) 

Bil. . 

20 

0.283 

(37) 

Pb(N03)2 . 

20.5 

0 . 0056 

(22) 

CdCl2 . 

15.5 

0.382 

(22) 

244.6c 

0.382 

(25) 

CdBr2.4H20 . 

15 

3.42 

(31) 

CdX2(C20H2iNO4.HX)2.  (X  =  halogen)  Papaverines,  v.  (166) 
UgBr2(c) . I  25  |  3.69  |  (39) 


B  =  C2H60,  Ethyl  alcohol. — ( Continued ) 


A  =  solute 

°C 

Mol  %  A 

Lit. 

Hgl2 . 

25 

0.225 

(22,  40) 

Hgl2  (yellow) . 

78 

0.436 

(147) 

Hg(CN)2(c) . 

19.5 

1.81 

(22) 

25 

1.90 

(S9) 

CuCl2 . 

0 

13.8 

(32) 

(crys.  AB) . 

25 

15.0 

(22,  32, 
36) 

50 

19.6 

(32) 

CuS04.5H20 . 

3 

0.205 

(22) 

AgCl . 

Room 

1.03  X  10-13 

(123) 

AgBr . 

Room 

3.7  X  10“ls 

(123) 

Agl . 

Room 

6.3  X  10-19 

(123) 

AgN03 . 

19 

0.83 

(22) 

NH2(CH3)2PtCl6 . 

0 

(!6) 

NH(CH3)3PtCl6 . 

2Fe203.5S03.18H20,  /3-Copia- 

0 

(16) 

pite . 

25 

0.74 

(165) 

Fe2(S04)3.H2S04.8H20 . 

25 

3.34 

(4  65) 

CoCl2 . 

Room 

16.6 

(17) 

CoS04.7H,0 . 

3 

0.40 

(22) 

NiS04.7H20 . 

3 

0.232 

(22) 

17 

0.352 

(22) 

YtCls . 

20 

12.8 

(84) 

NdCl3 . 

20 

7.56 

(84) 

Mg(C104)2 . 

25 

4.71 

(164) 

MgS04.7H20 . 

3 

0.245 

(22) 

Ca(C104)2 . 

25 

35.5 

(164) 

Ca(N03)2 . 

25 

23.2 

(29) 

SrCl2.6H20 . 

6.5 

0.66 

(22) 

Sr(C104)2 . 

25 

22.5 

(164) 

Srl2 . 

-20 

0.36 

(32) 

+  4 

0.43 

(32) 

82 

0.60 

(32) 

Sr(N03)2(c) . 

25 

0 . 0044 

(29) 

Ba(C104)2 . 

25 

14.56 

(164) 

BaBro . 

22.5 

0.48 

(22) 

Ba(N03)2 . 

(C6H2(N02)30)2Ba,  Picrate 

25 

0 . 0009 

(29) 

(crys.  A.5H20) . 

BaCi4H6N4Oi4,  3-5-Dinitro- 

25 

0.54 

(33) 

salicylate . 

25 

0.39 

(33) 

Li  Cl . 

25 

21.8 

(4  5 1 ) 

LiC104 . 

25 

39.6 

(164) 

LiC104.3H20 . 

25 

17.25 

(164) 

Lil(c) . 

25 

46.3 

(151) 

CnH23COOLi,  Laurate . 

15 

0.123 

(146) 

Ci3H27COOLi,  Myristate . 

15 

0 . 0532 

(146) 

CisH34COOLi,  Palmitate . 

15 

0.0210 

(146) 

C'i7H33COOLi,  Oleate . 

15 

0.202 

(146) 

CI7H35COOLi,  Stearate . 

15 

0.0106 

(146) 

NaCl(c) . 

25 

0.51 

(22,  41, 
151) 

NaC104 . 

25 

5.22 

(164) 

NaBr . 

25 

1.63 

(41) 

19.5 

0.98 

(22) 

NaN02 . 

19.5 

0.207 

(22) 

NaN03 . 

25 

0.0195 

(22) 

CH3COONa . 

Room 

1.0 

(17) 

p-N02C6H40Na.4H20 . 

25 

1.64 

(33) 

1,  3,  4-C6H3(N02)20Na.II20. . 

25 

0.77 

(33) 

C6H2(N02)30Na.H20,  Picrate 

0 

0.63 

(33) 

25 

1.09 

(33) 
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B  =  C2H„0,  Ethyl  alcohol. — ( Continued ) 


A  =  solute 

°c 

Mol  %  A 

Lit. 

1,  3,  4-CcH3ClN020Na.H20.  . 

25 

0.20 

(33) 

Na2Cr04 . 

25 

0.10 

( 2  2  ) 

KCl(c) . 

25 

0.0136 

(22,  151) 

KCIO3 . 

0 

0.00176 

(12) 

21 

0.00300 

(12) 

KCIO4 . 

0 

0.00195 

(12,  13, 

1  49) 

25 

0.00399 

(1(54) 

IvBr . 

25 

0.053 

(22,  151) 

KI . 

-98 

0.315 

(124) 

0 

0.414 

(157) 

25 

0.564 

(22,  61, 
151,  157) 

KCN . 

19.5 

0.62 

(22) 

CcHo(NO-i)3OK,  Picrate . 

25 

0.40 

(33) 

C9HcI02K,  (3-Iodocinnamate . 
C9ELIO2K,  /3-Iodoallocinna- 

15 

0.58 

(48) 

mate . 

15 

2.70 

(48) 

RbCl . 

25 

0 . 030 

(15!) 

hi. no,. . 

25 

0 . 0022 

(164) 

CsC104 . 

25 

0 . 0022 

(164) 

Cs2(  •():.; . 

19 

1.55 

(23) 

80 

2.76 

(23) 

B  =  C2H602,  Glycol 


CuS04.5H20 . 

CoCl2(c) . 

LiCl . 

KI . 

14.6 

3 

15 

0.0 

25 

2.01 

5.42 

15.4 

14.39 

15.55 

(125) 

(125) 

(125) 

(157) 

(157) 

B  =  C3H6C10 

a-Epichloro  hydrin 

Hgl2  (yellow  and  red) . 

117 

l  1.230 

1  (147) 

B  =  C3H6C10,  Epichlorohydrin 

N(CH3)4CNS . 

25 

0.396 

(159) 

B  =  C3H5N,  Ethyl  cyanide 

Nal . 

0 

2.65 

(157) 

25 

1.82 

(157) 

KI . 

0 

0.143 

(157) 

25 

0.134 

(157) 

Rbl . 

0 

0.086 

(I57) 

25 

0.099 

(157) 

B  =  C3H60,  Acetone 


NH4C104 . 

25 

1.084 

(164) 

SbCl3 . 

18 

57.8 

(116) 

BiCl3 . 

18 

3.21 

(116) 

Bi(N03)3 . 

0 

12.25 

(6°) 

19 

9.55 

(60) 

SnCl2 . 

18 

14.2 

(116) 

SnCl2.2H20 . 

0 

2.83 

(60) 

35.5 

2.83 

(60) 

ZnCl2 . 

18 

15.6 

(1  1  6) 

CdBr2 . 

18 

0.329 

(116) 

Cdl2 . 

18 

3.8 

(H6) 

Hgl2 . 

-  1 

0  359 

(60) 

+  18 

0 . 428 

(6°) 

40 

0.564 

(60) 

58 

0.769 

(60,  147) 

CuCl2 . 

18 

1.23 

(116) 

22 

0.963 

(125) 

56 

0.603 

(60) 

CuC12.2H20 . 

0-14 

2.945 

(6°) 

AgNO . 

14-60 

0.12 

(60,  116) 

B  =  C:iH60,  Acetone. — (Continued) 


A  =  solute 

°C 

Mol  %  A 

Lit. 

FeCL . 

18 

18.4 

(116) 

Co  CL . 

0 

3.89 

(60) 

22.5 

3.98 

(60) 

25 

3.72 

(57,  116 

CoC12.2H20 . 

0-25 

5.65 

(60) 

(U02)(N03)2.6H20 . 

12 

0.176 

(125) 

B(OH)a . 

20 

0.47 

(40) 

Mg(C104)2 . 

25 

10.03 

(164) 

Ca(C104)2 . 

25 

20.5 

(164) 

Ca(N03)2 . 

25 

33.3 

(29) 

Ca  soaps  of  various  fats,  v.  (138) 


Sr(C104)2 . 

25 

28.0 

(164) 

Sr(N03)2(c) . 

25 

0 . 0055 

(29) 

Ba(OH)2 . 

25 

0.0035 

(40) 

Ba(C104)2 . 

25 

17.74 

(164) 

Ba(N03)2 . 

25 

0.0011 

(29) 

LiCl . 

0 

5.93 

(60) 

25 

5.32 

(60) 

46 

4.91 

(60) 

58 

2.85 

(60) 

LiC104 . 

25 

42.5 

(164) 

LiC104.3H20 . 

25 

25.79 

(164) 

UNO, . 

18 

2.53 

(136) 

NaCl . 

20 

0.0 

(40) 

NaCK  )4 . 

25 

19.68 

(164) 

C6H3(N02)20Na.H20,  3,  4- 

Dinitrophenolate . 

25 

0.38 

(33) 

KC1 . 

20 

0.0 

(40) 

KCIO4 . 

25 

0.0652 

(164) 

KBr . 

25 

0.009s 

(5  7) 

KI . 

0 

0.746 

(60,  157) 

25 

0.459 

(57,  157) 

56 

0.420 

(60) 

KCNS . 

22 

11.05 

(60) 

58 

10.  S5 

(60) 

C6H3(N02)20Iv,  3,  +  Dini- 

trophenolate . 

25 

0.36 

(33) 

RbC104 . 

25 

0.0299 

(164) 

Rbl . 

0 

0.33 

(157) 

25 

0.23 

(157) 

CsCl . 

25 

0.011 

(35) 

CsC104 . 

25 

0.0375 

(164) 

B  =  C3H602)  Methyl  acetate 


HgCL . 

18 

10.4 

(H8) 

HgBr2 . 

18 

4.31 

(118) 

Hgl2  (red) . 

58 

0.405 

(I47) 

CuCl2 . 

18 

0.303 

(118) 

CoCL . 

18 

0.283 

(118) 

CoBr2 . 

18 

3.35 

(118) 

Ca(N03)2 . 

18 

23.9 

(H8) 

B  =  C3H602,  Ethyl  formate 


IIgI2  (red) 


54  |  0.349  |  (147) 


B  =  C3H7OH,  Isopropyl  alcohol 
Hgl2  (yellow  and  red) . |  81  |  0.299  |  (147) 


B  =  C3H7OH,  n-Propyl  alcohol 


NII4C1 . 

25 

0.252 

(4!) 

NH4C104 . 

25 

0.197 

C1  6  4) 

NH4Br . 

25 

0.727 

(41) 

HgCl2 . 

25 

5.42 

(41) 

HgBr2 . 

25 

2.84 

(41) 
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B  -  C3H7OH,  w-Propyl  alcohol. — ( Continued ) 


A  =  solute 

°C 

|  Mol  %  A 

|  Lit. 

Mg(C104)2 . 

25 

16.45 

(184) 

Ca(C104)2 . 

25 

38.5 

(164) 

Ca(N03)2 . 

25 

17.4 

(29) 

Sr(C104)2 . 

25 

22.7 

(164) 

Sr(N03)2 . 

25 

0.0057 

(29) 

Ba(C104)2 . 

25 

11.89 

(164) 

Li  Cl . 

25 

18.7 

(151) 

LiC104 . 

25 

37.1 

(164) 

LiC104.3II20 . 

25 

12.04 

(164) 

Lil  (crys.  AB4) . 

25 

17.6 

(151) 

NaCl(c) . 

25 

(15!) 

25 

(41) 

NaC104 . 

25 

2.37 

(164) 

NaBr . 

25 

(20,  41) 

25 

0.00221 

(20) 

Nal(c) . 

25 

(41,  151) 

KCl(c) . 

25 

0.00321 

(151) 

IvC'lO; . 

25 

0.00433 

(164) 

KBr . 

25 

0.0177 

(151) 

KI . 

25 

(20,  151) 

25 

0.00112 

(20) 

RbCl . 

25 

0.0074 

(iSl) 

RbCIO, . 

25 

0.0019 

(I64) 

Rbl . 

25 

0.076 

(20) 

25 

0.00048 

(20) 

CsC104 . 

25 

0.0015 

(164) 

B  =  C3H803,  Glycerol:  a  = 

sp.  gr.  1.2326,  b  =  sp.  gr.  1.2645 

NH4C1 . 

25 

15.44 

(40) 

20 

17.8ab 

(46) 

NH4Br . 

20 

23.05a 

(46) 

20 

20.35b 

(46) 

(CH3COO)2Pb . 

20 

26.7a 

(46) 

20 

28.8b 

(46) 

HgCl2 . 

20 

15.35a 

(46) 

20 

20.4b 

(46) 

Hg(CN)2 . 

15.5 

8.98 

(22) 

CuS04.5H20 . 

15.5 

13.6 

(125) 

B(OH)3 . 

25 

25.9 

(40) 

Ca(OH)2 . 

25 

0.198 

(40) 

[C3H5(0H)2.0P03]2Ca,  Glyc- 

erophosphate 

20 

0.993a 

(46) 

20 

0 . 956b 

(46) 

NaCl . 

25 

11.4o 

(40) 

20 

14 . 04a 

(46) 

20 

11.55b 

(46) 

NaBr . 

20 

28.6a 

(46) 

20 

25.7b 

(46) 

Na2C03 . 

20 

48-52a 

(46) 

20 

40-4 7b 

(46) 

Nall  CO, . 

20 

4 . 25ab 

(46) 

Na2C3H7P06.5|H20,  Glycero- 

phosphate . 

20 

27.5a 

(46) 

20 

28.2b 

(46) 

C6H6COONa . 

20 

16.7a 

(46) 

20 

15.4b 

(46) 

Na2B207 . 

20 

28.6a 

(46) 

20 

33.6b 

(46) 

KCl . 

25 

7.82 

(40) 

KCIO3 . 

20 

0 . 982a 

(46) 

20 

0.774b 

(46) 

KBr . 

25 

12.0s 

(40) 

20 

13.75a 

(46) 

20 

11.75 

(46) 

B  =  C3H803,  Glycerol. — ( Continued ) 


A  =  solute 

°C 

Mol  %  A 

Lit. 

KI . 

15.5 

18.16 

(60) 

20 

24.5a 

(46) 

20 

21.9b 

(46) 

K2C03 . 

20 

21.3b 

(46) 

20 

20.75b 

(46) 

KOOCCH3 . 

20 

42.0a 

(46) 

20 

38.1b 

(46) 

KCN . 

15.5 

31.15 

(140) 

B  =  C4HsO 

2,  Ethyl  acetate 

nh4cio4 . 

25 

0.024 

(164) 

SbCl3 . 

18 

2.24 

(119) 

BiCl3 . 

18 

1.62 

(119) 

SnCl2 . 

18 

2.04 

(119) 

SnCl2.2H20 . 

-  2 

10.55 

(60) 

22 

12.15 

(60) 

82 

22.2 

(60) 

HgBr2 . 

18 

3.09 

(119) 

25 

3.82 

(39) 

Hgl2 . 

-  2 

0.288 

(60) 

18 

0.294 

(39,  60, 

1 1  9) 

40 

0.489 

(60) 

55 

0.614 

(60) 

Hgl2  (red) . 

76 

0.81s 

(60,  147) 

Hg(CN)2 . 

25 

0.70 

(39) 

CuCl, . 

18 

0.26? 

(115) 

20 

2.0 

(32) 

40 

1.7 

(32) 

72 

0.86 

(32) 

CoCl2(c) . 

14 

0.054 

(60) 

79 

0.17 

(60) 

(U02)(N03)2.6H20 . 

10.5 

0.93 

(32) 

Mg(C104)2 . 

25 

21.89 

(164) 

Ca(C104)2 . 

25 

32.3 

(164) 

Sr(C104)2 . 

25 

25.2 

(164) 

Ba(C104)2 . 

25 

22.80 

(164) 

LiC104 . 

25 

44.0 

(164) 

LiC104.3H,0 . 

25 

15.83 

(164) 

NaCl . 

17 

0.36 

(65) 

40 

0.60 

(65) 

NaC104 . 

25 

6.48 

(164) 

KC104 . 

25 

0.00095 

(164) 

RbCIO. . 

25 

0 . 00076 

(164) 

CsC104 . 

25 

0.000 

(164) 

B  =  C4H9C1 

Isobutyl  chloride 

Hgl2  (yellow) . 

69* 

0.0668 

(4  4  7) 

B  =  C4H9OH,  n-Butyl  alcohol 


NH4C104 . 

25 

0.011 

(164) 

Mg(C104)2 . 

25 

17.54 

(464) 

Ca(C104)2 . 

25 

37.6 

(464) 

Sr(C104)2 . 

25 

22.6 

(464) 

Ba(C104)2 . 

25 

11.35 

(464) 

Li  Cl . 

25 

18.4 

(463) 

LiC104 . 

25 

35.3 

(163,  164) 

LiC104.3H20 . 

25 

11.15 

(464) 

NaCl . 

25 

0.018 

(463) 

NaC104 . 

25 

1.11 

(163,  164) 

116 

4.73 

(163,  164) 

NaBr . 

25 

0.00120 

(20) 

KC104 . 

*  Wt  %  A. 

25 

0 . 0045- 
0.0016* 

(163,  164) 
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B  =  C4H9OH,  n-Butyl  alcohol. — ( Continued ) 


A  =  solute 

°C 

Mol  %  A 

Lit. 

KI . 

25 

0.00037 

(20) 

HI, CIO. . 

25 

0 . 0008 

(I64) 

Rbl.  . 

25 

0 . 0002 

(2°) 

CsC104 . 

25 

O.OOI9 

(164) 

B  =  C4H10O,  Isobutyl  alcohol 


NH4CIO4 . 

25 

0.0800 

(164) 

Hgl2  (yellow) . 

106 

0.395 

(147) 

Mg(C104)2 . 

25 

13.10 

(164) 

Ca(C104)2 . 

25 

23.2 

(164) 

Ca(N03)2(c) . 

25 

13.1 

(29) 

Sr(C104)2 . 

25 

16.8 

(164) 

Sr(N03)2(c) . 

25 

0.0035 

(29) 

Ba(C104)2 . 

25 

11.00 

(164) 

LiC104 . 

25 

28.8 

(164) 

LiC104.3H20 . 

25 

9.68 

(164) 

NaC104 . 

25 

0.474 

(164) 

NaBr . 

25 

0.186 

(20) 

KCIO4 . 

25 

0.0026s 

(164) 

KI . 

25 

0.056 

(2°) 

RbCI04 . 

25 

0.0016 

(164) 

Rbl . 

25 

0.022 

(20) 

CsClO. . 

25 

0 . 0022 

(164) 

B  =  C4H10O,  Ethyl  ether 


NH4Br . 

15 

0.093 

(22) 

NH4C104 . 

25 

0.000 

(164) 

Ci2H;;04Pb . 

gA/1 

Caproate  . 

B.  P.  sat. 

13.64 

(122) 

C14H2fi04Pb . 

20 

2.40 

(122) 

Heptylate . 

B.  P.  sat. 

14.90 

(122) 

C16H30O4Pb . 

20 

0.938 

(122) 

Caprylate . 

B.  P.  sat. 

5.460 

(122) 

Ci8H  34  04Pb . 

20 

1.115 

(122) 

Nonvlate . 

B.  P.  sat. 

2.404 

(122) 

C  20  H  3  8  C)  4  Pb . 

20 

0.290 

(122) 

Caprate  . 

B.  P.  sat. 

4.285 

(l22) 

C24H4c04Pb,  Laurate* . 

B.  P.  sat. 

0.205 

(122) 

C28H5.iO.,Pb,  Myristate* . 

B.  P.  sat. 

0.555 

(l22) 

C32H  62  0  4Pb,  Palmitate* . 

B.  P.  sat. 

0.261 

(l22) 

C36H7o04Pb,  Stearate* . 

B.  P.  sat. 

0.000 

(122) 

The  above  soaps  in  petroleum  ether,  v.  (122) 


Mol  %  A 

CdBr2.4H20 . 

15 

0.086 

(3!) 

Cdl2 . 

0 

0.0304 

(65) 

20 

0.0507 

(65) 

Hgl2  (red) . 

0 

0.102 

(6°) 

35 

(60,  147) 

CuCl2 . 

Room 

0.0237 

(17) 

CuCl2.2H20 . 

Room 

0.0265 

(17) 

AgN03 . 

19 

0 

(22) 

CoCl2(c) . 

Room 

0.012s 

(17) 

CoC1-.6H20 . 

Room 

0.091 

(17) 

(U02)(N03)2.6H20 . 

12.5 

0.89 

(125) 

Mg(C104)2 . 

25 

0.097 

(164) 

Ca(C104)2 . 

25 

0.137 

(164) 

Ca  soaps  of  various  fats,  v.  (138) 

Sr(C104)2 . 

25 

0.000 

(164) 

Ba(C104)2 . 

25 

0.000 

(164) 

LiCK); . 

25 

44.2 

(164) 

LiC104.3H20 . 

25 

0.0907 

(164) 

NaC104 . 

25 

0.000 

(164) 

KCIO4 . 

25 

0.000 

(164) 

RbC104 . 

25 

0.000 

(164) 

CsClO., . 

25 

0.000 

(164) 

*  Insoluble  at  20°C. 


B  =  C4H4O2,  Furfural 


A  =  solute 

°C 

Mol  %  A 

Lit. 

Lil . 

25 

(157) 

Nal . 

25 

16.9 

(157) 

KC1 . 

25 

0.1095 

(139) 

KBr . 

25 

0.112 

(157) 

KI . 

25 

2.915 

(157) 

Rbl . 

25 

1.94 

(157) 

B  =  C6H5N,  Pyridine 

ZrCl4 . 

19 

6.77 

(26) 

CuCl2 . 

18.8 

13.1 

(l47) 

Agl . 

10 

0.034 

(60) 

121 

2.81 

(60) 

YtCU . 

15 

2.56 

(84) 

PrCl3 . 

15 

0.68 

(84) 

NdCl3 . 

15 

0.568 

(84) 

SaCl3 . 

15 

1 . 98 

(84) 

Li  Cl . 

15 

12.0 

(60) 

100 

20.8 

(60) 

KC1 . 

10 

0.000 

(139) 

KI . 

10 

0.124 

(60) 

119 

0.0524 

(60) 

B  =  C6H10O2,  Propyl  acetate 

Hg(CN)2 . 

25 

1.72 

(39) 

B  =  C5HnN02,  Ethylurethane 

NH4CI . 

60 

0.210 

(1  46.5) 

NH4I . 

60 

5.73 

(1  46.5) 

NaCl . 

60 

0.192 

(146.5) 

NaBr . 

60 

4.11 

(1  46.5) 

KC1 . 

60 

0.1197 

(1  46.5) 

KBr . 

60 

0.277 

(  1  46.5) 

KI . 

60 

3.23 

(146.5) 

RbBr . 

60 

0.292 

(1  46.5) 

Rbl . 

60 

1.67 

(1  46.5) 

B  =  C5H12O,  Isoamyl  alcohol 


Hgl2 . 

13 

0.127 

(6°) 

71 

0.704 

(60) 

100 

1.015 

(60) 

133.5 

1.813 

(60) 

Ca(N03)2 . 

25 

7.61 

(29) 

Sr(N03)2 . 

25 

0.0012 

(29) 

LiCl . 

25 

15.8 

(151) 

Lil(c) . 

25 

42.5 

(151) 

NaCl . 

25 

0.003o 

(151) 

NaBr . 

25 

0.1 

(20) 

25 

0.0006 

(20) 

Nal . 

25 

8.56 

(151) 

KCl(c) . 

25 

0 . 0009 

(151) 

KBr . 

25 

0.00222 

(15!) 

KI . 

25 

0.0494 

(20,  151) 

25 

0.00031 

(20) 

KCNS . 

13 

0.164 

(60) 

65 

1.22 

(60) 

100 

1.93 

(60) 

133.5 

2.78 

(60) 

RbCl . 

25 

O.OOI82 

(151) 

Rbl . 

25 

0.022 

(20) 

25 

0.00014 

(20) 

B  =  C6H5N02,  Nitrobenzene 


Bn  Cl, . 

20 

0.0082 

(66) 

50 

0.016 

(66) 

100 

0.020 

(66) 

SOLUBILITY:  INORGANIC  SUBSTANCES  IN  ORGANIC  SOLVENTS 


>1 1 
;lx 


B  =  CsHo,  Benzene 


A  =  solute 

°C 

Mol  %  A 

Lit. 

Sill., . 

20.2 

1.775 

(74) 

Cdl2 . 

16 

0.100 

(65) 

35 

0.200 

(65) 

Hgl2 . 

15 

0.038 

(6°) 

60 

0.151 

(60) 

65 

0.168 

(60) 

84 

0.211 

(60) 

(Yellow) . 

80 

0  143 

(X47) 

AgN03 . 

35 

0.101 

(65) 

40.5 

0.203 

(65) 

Ca  soaps  of  various  fats,  v.  (138) 

B  =  C„H,4,  n- -Hexane 

Hgl2  (yellow) . 

67 

0.0137 

(147) 

13  —  CgH^Ooj  AcGtt\l 

Hgl2  (yellow) . 

105 

0.518 

(147) 

B  =  C7HsN,  Benzonitrile 

CdCl2 . 

18 

0.0355 

(120) 

CdBr2 . 

18 

0.325 

(120) 

CM  I. . 

18 

0.457 

(12°) 

Hg(CN)2 . 

18 

0.444 

(120) 

AgNOs . 

18 

38.9 

(120) 

B  =  C7H60,  Benzaldehyde 


KI . 

25 

0.210 

(157) 

B  =  C7H,0 

2,  Salicylaldehyde 

KI . 

0 

0.806 

(157) 

25 

0.356 

(157) 

B  =  C„H12 

N20,  Antipyrine 

Zr(N03)4,  AB6  melts  217-218° 

(55) 

Th(N03)4,  A2B5  melts  168- 

169° . 

(55) 

Yt(N03)3,  AB4 melts  176-177° 

(55) 

La(N03)3,  AB3  melts  161-162° 

(55) 

Ce(N03)3,  AB3  melts  165°.  .  . 

(55) 

Sa(N03)3,  AB3  melts  177-178° 

(55) 

Er(N03)3,  AB4  melts  175-176° 

(55) 

B  =  C7H802,  Anisaldehyde 


KI . 

0 

1.114 

25 

0.528 

PART  III 

THREE-COMPONENT  SYSTEMS 

For  abbreviations,  v.  p.  4 

Solubility  of  Cdl2  in  Mixed  Solvents  (114) 

A  =  CH3OH,  B  =  CHCL,  C  =  C2H6OH,  D  =  C6H6,  E  =  C6H6N, 
Mol  %  of  Cdl2  in  mixed  solvent  having  molal  composition  shown 


t,  °C 

A  +  B 

A  +  2B 

B  +  C  |2B  +  C|  C  +  D 

2C  +  D 

C  +  2D 

0 

5.63 

2.96 

3.53 

2.06 

5.65 

10.45 

5.57 

16.8 

5.60 

2.78 

3.64 

1.94 

5.62* 

11.32f 

5.11 

36.8 

5.10 

2.47 

3.43 

1.80 

5.6 

4.73 

t 

D  +  E 

57.9° 
0.385  1 

60.3° 

0.476 

66.7° 

1.276 

70.6° 

2.45 

71.5° 

3.60 

71.5° 

4.47 

t 

D  +  E 

71.6° 

5.36 

72.25°  72.5°  72.5°  78.9° 
7.06  7.92  9.44  12.80 

90.4° 

13.78 

t 

B  +  E 

50.1° 

0.348 

53.9° 

0.470 

58.1° 

1.13 

62 . 45° 
1.67 

64.2° 

2.61 

64.5° 

3.67 

t 

62.5° 

61.15° 

67.3° 

85.5° 

89.7° 

B  +  E 

6.44 

8.16 

10.23 

12.95 

13.74 

*(  =  15.7°.  ft  =  15°. 


A  =  HCIO4 
B  =  KCIO4 
C  =  CH3OH  (13) 


g  B  per  1  C 

Wt.  % 

0° 

to 

o 

o 

A 

0.0 

0.495 

0.747 

0.4 

0.216 

0.8 

0.093 

0.177 

2.4 

0.1225 

A  =  HCIO4 
B  =  KCIO4 
C  =  C2H6OH  (12) 


0 

0 

0 

047 

0 

080 

A  + 

a6bc 

0 

05 

0 

019 

0 

046 

61 

87 

1.27 

0 

10 

0 

020 

0 

040 

A  5 

BC 

0 

15 

0 

018 

0 

035 

60 

68 

1.39 

0 

20 

0 

018 

0 

031 

56 

59 

2.33 

0 

30 

0 

019 

0 

040 

55 

85 

2.58 

A 

= 

HoSO 

4 

Afi 

BC  A6B5C2 

B  =  Na2S04 
C  =  C2H5OH  (30-5) 

A  =  HgCl2 
B  =  C2H6OH 
C  =  (C2H5)20  (1) 
t  =  18°C? 

Wt.  %  A|  Wt.  %  B 
A 


32 

43 

67 

57 

35 

50 

58 

59 

37 

39 

51 

02 

37 

96 

44 

79 

38 

24 

38 

69 

37 

75 

32 

84 

36 

29 

27 

16 

34 

08 

22 

48 

28 

55 

15 

20 

20 

67 

8 

97 

5 

49 

0 

00 

A  = 
B  = 

HgCl 

NaCl 

C  =  C0H5OH  (34) 
t  =  25°C 
A  +  B 

46.86  1  3.02 

A  =  HgCl2 
B  =  KC1 

C  =  C2H6OH  (34) 


t  =  21 
Wt.  %  A|  \ 
A  +  A& 
33.745  | 


24.84 

6.21 

A6B 

1.42 


°c 

Wt.  %  A  |Wt.  %  B 

7t.  %  B 

Mix. 

b6c2 

13.08 

0.45 

0.245 

0.16 

0.19 

0.17 

0.25 

0.22 

0.02 

0.11 

0.28 

B 

+  B 

0.00 

0.032 

0.27 


A  =  HgCl2 
B  =  KC1 

C  =  (CHa)2CO  (34) 
=  25°C 


54.62 
A6B 
48.13 
38.94 
18.04 
13.26 
A6B5C2 
10.99  I 


2.78 

sC2 
2.93 
2.82 
2.51 
2.34 
+  B 
2.92 


A  =  HgCl2 
B  =  CsCl 

C  =  (CH3)2CO  (35) 
t  =  25°C 
A 

57.74  |  0.00 

A  +  A6B 


57.77 

0.14 

a5b 

57.74 

0.20 

52.54 

0.22 

49.83 

0.32 

A5B  -f“  A2B 

44.39 

0.47 

A2B 

39.65 

0.48 

28.48 

0.48 

A2B  +  AB 

27.14 

0.57 

AB 

21.50 

0.46 

A  = 

Hgl2 

B  = 

=  KI 

C 

=  (CH3)2CO 

(130.5) 

A  = 

CuCl2 

B  = 

KC1 

C 

=  C2H5OH  (36) 

t  =  25°C 

AB 

+  B 

1 

39 

0.28 

AB 

2 

15 

5 

25 

30 

16 

AB  +  AC 

34 

30 

0.21 

AC 

33 

97 

0.00 

A  = 

CllCB 

B  = 

KC1 

C  = 

(CH 

3)2CO  (36) 

t  = 

25°C 

AB 

+  B 

0 

34 

0.38 

AB 

0 

48 

1 

50 

2 

06 

AB  +  AC 

2 

40 

0.27 

A  = 

AgNOj 

B  =  C 

:2h5oh 

C 

=  (C2 

H5)20  (31) 

t  = 

15°C 

IB  +  1C  by  vol. 

dissolves 

1.575  Wt. 

%  A 

2B  +  1C  by  vol. 

dissolves 

2.25  Wt. 

%  A 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 


(U  Abe,  41,  33:  10S7;  12.  (2)  Aten,  7,  54:  121;  06.  (3)  Atkins  and  Werner,  4, 

101:  1167;  12.  (4)  Baume,  42,  9:  245;  11.  (5)  Baume,  4®,  12:  216;  14. 

(6)  Baume  and  Borowski,  4 2,  12:  276;  14.  (7)  Baume  and  Georgitses,  42, 

12:  250;  14.  (8)  Baume  and  Germann,  42,  12:  242;  14.  (9)  Baume  and 
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Part  IV.  Cryoscopic  Data 


I11  the  following  tables  are  given,  arranged  by  solvents,  the 
following  information,  in  the  order  stated; 

(a)  The  solvent. 

( b )  Its  freezing  point. 

( c )  A  “best”  value  (where  determined)  for  the  molal  lowering, 
kp  (=  A t/N)  for  a  normal  solute  in  dilute  solution  in  the  solvent, 
as  deduced  from  the  freezing-point  data  ( N  =  moles  of  solute 
per  1000  g  solvent). 

(d)  A  list  of  the  solutes  which  have  been  studied  in  the  solvent, 
each  solute,  or  the  list  of  solutes,  being  followed  (in  parentheses) 
by  the  approximate  upper  limit  of  the  concentrations  (c)  studied 
expressed  in  the  units  stated  at  the  end  of  the  list. 

(e)  The  literature  references. 

From  the  value  of  kp  for  a  normal  solute  in  dilute  solution, 
the  latent  heat  of  fusion,  l  in  g-cal  per  g  of  solvent  may  be  calcu¬ 


lated  from  the  relation  l 


1.997’}, 

lOOOfcp 


1  where  Tp  is  the  absolute  freez¬ 


ing  point  of  the  pure  solvent.  Most  of  the  investigations  reported 
below  were  for  the  purpose  of  determining  molecular  weights  in 
solution,  and  for  the  authors’  conclusions  with  respect  to  this 
subject,  reference  should  be  had  to  the  original  literature. 


I.  Inorganic  Solvents 
Standard  arrangement  by  solvents 

HBr:  —  91°C;  kp  =  103.1 — acetaldehyde,  acetic  acid,  acetone, 
carbon  tetrachloride,  chloroform,  ethyl  acetate,  ethyl  alcohol, 
ethyl  ether,  methyl  alcohol,  paraldehyde,  toluene  (c  up  to  ca. 
2  to  4  g/100  g)  (15). 

I «:  kp  =  213 — (Snl4,  Sbl3,  Asl3  in  Hgl2);  azobenzene,  benzoic 
acid,  benzoic  anhydride,  p-dibromobenzene,  p-dinitrobenzene, 
diphenyl,  (3-iodopropionic  acid,  methyl  iodide,  naphthalene, 
phenanthraquinone,  and  the  following  substituted  ammonium 
iodides;  phenyl,  tetramethyl,  trimethyltolyl,  trimethylphenyl 
(c  up  to  ca.  1  to  7  Wt.  %  solute)  (x  4). 

(1)  H0SO4  (pure):  kp  =  68.1.  (2)  H2S04  with  M.  P.  depressed 

0.2°C  by  H20:  In  each  solvent:  acetic,  benzoic,  butyric,  formic, 
fumaric,  isophthalic,  maleic,  malonic,  oxalic,  o-phthalic,  propionic, 
salicylic,  succinic,  mono-,  di-,  and  trichloroacetic,  p-toluic  acids. 
In  solvent  (2) :  o-,  m-,  p-chlorobenzoic,  chlorosuccinic,  glutaric, 
methylsuccinic,  o-nitrobenzoic,  sebacic,  suberic,  and  terephthalic 
acids;  acetic,  phthalic  and  succinic  anhydrides;  acetaldehyde, 
acetone,  benzaldehyde,  benzophenone,  coumarin,  cinnamic 
aldehyde,  ethyl  phenyl  ketone,  fluorenone,  menthone,  phthalide, 
valerolactone  (c  up  to  ca.  1  to  3  g/100  g)  (10).  (3)  H2S04  with 

M.  P.  depressed  0.1°C  by  H20:  kp  =  69 — trichloroacetic  acid, 
trinitrobenzene,  phthalic  anhydride,  picric  acid;  kp  =  91-73 — 
dimethyl  sulfate,  oxalic  acid,  trinitrotoluene  (14). 

NHS:  NaN03,  KI  (24) ; acetanilide  (0.0438-0.23289/17.1  g NH3), 
mannitol  (0. 1206-0.2785g/17.1  g  NH3)  (16). 

2H3P04.H20  ;  29°C;  kp  =  52.6 — acetic,  butyric,  formic  ,  propionic 
and  valeric  acids;  kp  =  68 — acetone  (4). 

POCl3:  1.25°C;  kF  =  77.5 — benzene,  carbon  tetrachloride, 
naphthalene,  nitrobenzene  (22) ;  0.4  to  0.9°C;  kF  =  72.1— acetic 
anhydride,  acetone,  cyclohexanone,  dipropyl  ether,  hexane; 
kF  =  78.2  benzene,  indene,  naphthalene,  nitrobenzene,  nitro- 
naphthalene,  toluene  (12). 

SbCl6:  kp  =  18.5 — carbon  tetrachloride,  chloroform,  hexa- 
chloroethane  (8). 

TiBr4:  38.5°C;  kF  =  226 — benzene,  bromoform,  ethyl  bromide, 
tetrabromoethane,  tetrabromomethane  (3). 

HgBr  2:  236°C;  kp  =  290-640 — sulfur  at  concentration  of  0.1254 
-7.870%  (13);  236°C;  kF  =  396 — anthraquinone,  phenanthra¬ 
quinone  (13). 
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Hgl2:  255°C;  kF  =  540-550 — anthraquinone,  phenanthraqui- 
none  (i). 

Na2SO  i.10H2O  :  kF  =  32.15  (7). 

Na2S203.5H20 :  48.5°C;  kF  =  42.6 — urea  (7). 

II.  Organic  Solvents 
(The  (T-Arrangement) 

CHBr3:  diethylammonium  chloride  (3.5),  diethylammonium 
iodide  (3.1),  dimethylpyrone  (1.2),  dipropylammonium  chloride 
(3.2),  isobutylammonium  chloride  (1.5),  methylphenylammonium 
chloride  (4.5),  phenyldiethylammonium  chloride  (3.9),  phenyl- 
diethylammonium  iodide  (3.1),  tetraisoamylammonium  iodide 
(4.0),  tribenzylammonium  chloride  (1.7),  triethylammonium  bro¬ 
mide  (3.2),  triethylammonium  chloride  (3.6),  triethylammonium 
iodide  (0.3)  (c  in  g/100  g)  (i  9) ;  S2C12(2.8)  g/100  g  (2). 

CH202,  Formic  acid:  HC1  (2.2),  NH4C1  (2.9),  NH4Br  (3.9),  LiCl 
(0.8),  NaCl  (4.6),  NaBr  (5.0),  KC1  (3.5),  KBr  (6.5)  (  c  in  g/100  g) 
(25);  H2S04  (3.2)  (9);  8. 4°C— diethylammonium  chloride  (58.0), 
tetraethylammonium  iodide  (37.4),  tetrapropylammonium  iodide 
(29.9),  triethylammonium  chloride  (36.7),  triethylammonium 
iodide  (7.4)  (c  in  mol/ 100  1)  (21).  See  also  infra. 

C2H3C102,  Chloroacetic  acid:  H2S04  (2.69),  HN03  (5.40) 
(c  in  g/100  g)  (9). 

C2H4Br2:  HN03(2.23)  g/100  g  (9). 

C2H402,  Acetic  acid:  16.5°C — ammonium  thiocyanate,  ethyl- 
ammonium  chloride,  tetraamylammonium  iodide,  tetraethyl- 
ammonium  bromide,  tetramethylammonium  thiocyanate,  tetra¬ 
propylammonium  iodide,  triphenylamylammonium  iodide  (c  up 
to  ca.  2  to  3  mol/100  cc)  (23);  diethylammonium  chloride  (121.0), 
isobutylammonium  chloride  (64.2),  phenylethylammonium  chlo¬ 
ride  (41.2),  tetraethylammonium  bromide  (42.2),  tetraethyl¬ 
ammonium  chloride  (111.3),  tetrapropylammonium  nitrate  (23.7), 
tetrapropylammonium  iodide  (31.6),  triethylammonium  bromide 

(32.8) ,  triethylammonium  chloride  (51.2),  triethylammonium 
iodide  (13.2)  (c  in  mol/100  1)  (21);  16.5°C — LiCl  (2.5),  NaBr 
(1.4)  (c  in  mol/100  cc)  (25);  H2S04  (1.6),  HNO3  (3.8)  (c  in  g/100 
g)  (9). 

C2H402,  Acetic  acid  (anhydrous):  LiBr,  Lil,  LiN03,  NaBr, 
NaC2H302  (24). 

C3HtN02,  Urethane:  diethylammonium  chloride  (86.2),  isobutyl¬ 
ammonium  chloride  (96.9),  quinoline  ethiodide  (15.2),  tetraethyl¬ 
ammonium  bromide  (55.6),  tetrapropylammonium  iodide  (24.2), 
tetrapropylammonium  nitrate  (49.3),  triethylammonium  chloride 

(59.9)  (c  in  mol/100  1)  (21). 

C4H802,  Ethyl  acetate:  dimethyl  sulfate  (3.0)  g/100  g  (9). 

CsHnNO;;,  Ethylurethane :  NH4I  (0.22),  Li  salicylate  (0.24), 
KI  (0.05),  Rbl  (0.02)  (c  in  mol  /100  cc)  G 3). 

C6HSN02,  Nitrobenzene:  H2S04  (11.5),  HN03  (6.7)  (c  in  g/100 
g)  (9);  5.66°C — quinoline  ethiodide  (2.8),  tetrapropylammonium 
iodide  (4.4),  tetrapropylammonium  nitrate  (6.2)  (c  in  mol/100  1) 
(21). 

C6H6,  Benzene:  dimethyl  sulfate  (4.2)  g/100  g  (9). 

C6H60,  Phenol:  diethylammonium  chloride  (43.6),  isobutyl¬ 
ammonium  chloride  (53.3),  tetraethylammonium  iodide  (30.5), 
tetrapropylammonium  iodide  (29.1),  tetrapropylammonium  nitrate 
(28.3),  triethylammonium  bromide  (35.4),  triethylammonium 
chloride  (42.8),  triethylammonium  iodide  (29.0)  (concentration 
in  mol/100  1)  (21)i  aniline  hydrochloride  (11.5),  dimethylammo- 
nium  chloride  (9.3),  tetramethylammonium  iodide  (11.9)  (c  in 
g/100  cc)  (5);  Na  acetate  (3.9),  K  oximidoketohydrindene  (1.35), 
Rb  oximidochloroketohydrindene  (2.8)  (c  in  g/100  cc)  (5). 

C6Hi20,  Cyclohexanol :  LiClO4(0.  000849—0.031701  mol/1),  LiBr 
(0.00352-0.02011  mol/1)  (17). 


C7H9N,  p-Toluidine:  diethylammonium  chloride  (75.6),  iso¬ 
butylammonium  chloride  (87.7),  quinoline  ethiodide  (29.0), 
phenylethylammonium  chloride  (47.1),  tetraethylammonium 
bromide  (37.6),  tetraethylammonium  chloride  (59.8),  tetraethyl¬ 
ammonium  iodide  (28.7),  tetrapropylammonium  nitrate  (39.6), 
tetrapropylammonium  iodide  (36.8),  triethylammonium  bromide 
(54.1),  triethylammonium  chloride  (76.7)  (c  in  mol/100  1)  (21). 

CioHg,  Naphthalene:  tetraamylammonium  iodide  (1.05)  mol/ 
100  1  (21). 

C12HnN,  Diphenylamine :  diethylammonium  chloride  (30.1), 
tetraethylammonium  iodide  (45.6),  tetrapropylammonium  iodide 
(24.4),  tetrapropylammonium  nitrate  (25.8),  triethylammonium 
bromide  (35.1),  triethylammonium  chloride  (56.7),  triethyl¬ 
ammonium  iodide  (33.2)  (c  in  mol/100  1)  (21);  tetraethylammo¬ 
nium  iodide  (0.86)  mol/100  cc  (23). 

Solutions  with  Two  or  More  Solutes 

CHBr3 :  Chlorobenzene  +  triethylammonium  bromide,  bromine 
+  triethylammonium  chloride,  diethylammonium  nitrate  +  iodine, 
dipropylammonium  chloride  +  triethylammonium  chloride, 
dipropylammonium  chloride  +  tetraisoamylammonium  iodide, 
dipropylammonium  chloride  +  triethylammonium  chloride,  isobu¬ 
tylammonium  chloride  +  triethylammonium  bromide,  isobutyl¬ 
ammonium  chloride  +  triethylammonium  chloride,  ethyl  iodide  -j- 
triethylammonium  bromide,  ethyl  iodide  -f-  triethylammonium 
chloride,  iodine  +  phenol,  iodine  +  tetraisoamylammonium  chlo¬ 
ride,  iodine  +  triethylammonium  chloride,  iodine  -f-  triethyl¬ 
ammonium  bromide,  iodobenzene  +  triethylammonium  bromide 
(20);  S2C12  +  S8  (2);  diethylammonium  chloride  +  tetrapropyl¬ 
ammonium  iodide,  phenyldiethylammonium  chloride  +  phenyl¬ 
diethylammonium  iodide  (2°). 

C6H0:  iodine  +  benzoyl  iodide,  iodine  +  chlorobenzene,  iodine 
-f  ethyl  iodide,  iodine  +  propyl  chloride  (20);  ethyl  alcohol  + 
Cdl2,  ethyl  alcohol  +  HgCl2,  methyl  alcohol  +  Cdl2,  methyl 
alcohol  +  HgCl2,  propyl  alcohol  +  Cdl2  G). 


A  =  solute  =  salts  of  formic  acid.  B  =  solvent  =  formic  acid 
(6). 


Solute 

Observed  At  for 
5  Mol  %  B,*  °C 

Compounds 

HCOONH4 . 

5.9 

AB3;  AB 

1 1  COOK . 

6.6 

AB3;  AB2;  AB 

HCOONa . 

5.9 

AB2;  AB 

HCOOLi . 

4.9 

(HCOO)2Ba .  .  .  . 

8.5 

3.3 

AB 

*  Calculated. 
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SOLUBILITY  OF  SALTS  AND  OF  STRONG  ACIDS  AND  BASES  IN  WATER  * 

J.  N.  Bronsted 


Abbreviations  and  Symbols ;  v.  also  p.  4 
S  =  Anhydrous  substance. 

M  =  Gram-formula-weight  (corresponding  to  formula  given  in 
the  heading)  per  1000  g  H20. 


x  =  Mole  fraction 


M 

M  +  55.51* 


Abkiirzungen  und  Symbole;  siehe  auch  S,  4 


S  =  Wasserlos  Substanz. 

M  =  Grammformelgewicht  auf  1000  g  H20. 


x  =  Molenbruch  = 


M 

M  +55,51' 


Abreviations  et  Symboles ;  v.  aussi,  p.  4 
S  =  Substance  anhydre. 

M  =  Poids  moleculaire  de  la  formule  en  grammes  pour  1000  g  H2O. 

x  =  Fraction  moleculaire  =  • 

IVI  +  55,  51 


Abbreviazioni  e  Simboli;  v.  anzhe  p.  4 


S  =  Sostanza  anidra. 

M  =  Peso  della  formula  espresso  in  grammi  in  1000  g  di  H20. 


x  =  Frazione  di  gr.  molecola  = 


M 

M  +55,51' 


HC1  (14,  15,  394,  438) 

t,  °C 

M  ±  3% 

s  • 

3Aq 

-70 

10.34 

-60 

11.02 

-50 

12.00 

-40 

13.38 

-30 

15.64 

-24.  9 

18.50 

S  •  3Aq  +  S  •  2Aq 

-27. 4E 

21.22 

S  • 

2Aq 

-25 

21.94 

-20 

24.16 

-17.  7 

27.75 

-20 

33.64 

S  •  2Aq  +  S  •  Aq 

— 23E 

37.16 

S 

Aq 

-22 

38.1 

-20 

40.5 

-18 

43.9 

-16 

49.3 

-15.  3 

55.5 

HC1CL  (531)  (&ee  Fig.  1) 

t,  °C 

X 

S  • 

Aq 

-40 

0.940 

-20 

0.899 

0 

0.843 

+20 

0.760 

40 

0.640 

S-TABLE,  STANDARD  ARRANGEMENT  ( v .  Vol.  Ill,  p.  viii) 


HCIO4. — ( Continued ) 


t,  °C 

1 

X 

s 

Aq 

50 

0 

500 

40 

0 

431 

+20 

0 

398 

0 

0 

379 

-20 

0 

368 

S  -2Aq 

-22 

0 

361 

-20 

0 

353 

-17.  8 

0 

333 

-20 

0 

313 

-25 

0 

297 

-30 

0 

287 

—  35m 

0 

280 

—  40m 

0 

273 

—  45m 

0 

268 

HCIO4. — ( Continued ) 
t,  °C  x 

S  •  3Aq(/3) 


—  46m 

0.230 

—  47m 

0.227 

-48m 

0.224 

S  •  3Aq(a) 

—  41m 

0.223 

—  40m 

0.226 

—  39m 

0.230 

—  38m 

0.236 

-37 

0.250 

—  38m 

0.265 

—  39m 

0.272 

—  40m 

0.277 

-41m 

0.281 

S  •  3.5Aq 


S  •  2.5Aq 


-29.8 

0.286 

-30 

0.275 

-32 

0.261 

-36 

0.252 

—  40m 

0.246 

—  44m 

0.242 

s-  3Aq (J3) 


-47m 

0.267 

—  46m 

0.265 

—45m 

0.262 

—44m 

0.258 

-43.  2m 

0.250 

—44m 

0.240 

—  45m 

0.234 

—  45m 

—  44m 
-43m 

—  42m 

—  41.  4m 

—  42m 

—  44m 

—  46m 
-48m 

—  50m 

—  52m 


0.239 

0.238 

0.235 

0.230 

0.222 

0.212 

0.202 

0.198 

0.194 

0.191 

0.189 


t,  °C 

Crys. 

Liq. 

—  44m 
-42m 

Mixif 

0.246 

0.243 

HCIO4. — ( Continued ) 


x 


t,  °C 

Crys. 

Liq. 

Mixif 

—  40m 

0 

241 

—  38m 

0 

229 

0 

238 

-36 

0 

224 

0 

233 

-34 

0 

218 

0 

218 

-36 

0 

203 

0 

194 

-38 

0 

199 

0 

188 

-40 

0 

196 

0 

185 

-42 

0 

194 

0 

182 

-44 

0 

191 

0 

180 

-46 

0 

178 

Mix2f 

—  52m 

0 

174 

0 

187 

—  50m 

0 

172 

0 

183 

—  48m 

0 

169 

0 

179 

-46 

0 

166 

0 

174 

-44 

0 

163 

0 

170 

-42 

0 

160 

0 

164 

-41 

0 

156 

0 

156 

-42 

0 

151 

0 

147 

-44 

0 

146 

0 

138 

-46 

0 

142 

0 

133 

-48 

0 

139 

0 

128 

-50 

0 

136 

0 

124 

-52 

0 

134 

0. 

120 

-54 

0 

131 

0 

117 

-56 

0 

129 

0. 

144 

t,°  C  |  x 

Mix!  +  Mix2 
-47. 2E  |  0.177 


*  Except  (o)  solubilities  of  slightly  soluble  electrolytes,  for  which  consult  the 
final  index  under  “Electrical  conductivity;”  (6)  systems  composed  of  two  liquid 
phases,  for  which  v.  Vol.  Ill,  p.  386;  and  (c)  solubility  of  complex  metal-ammonia 
salts  in  water,  for  which  the  following  original  literature  should  be  consulted. 
In  most  instances,  the  data  given  are  for  only  one  or  two  temperatures  (66>  67> 

6  8,  69,  8  3,  8  5,  lit,  141,  14  2,  2  5  7,  2  8  4,  2  8  9,  34  9,  4  0  4,  52  0,  521). 

*ExceptE:  (a)  Solubility  des  Electrolytes  peu  solubles,  pour  lesquelles  on 
consultera  l’index  final  sous  “  ConductibilitE  Electrique,”  (6)  systemes  composEs 
de  deux  phases  liquides,  pour  lesquels  v.  Vol.  Ill,  p.  386  et  (c)  solubilitE  dans 
l’eau  des  sels  complexes  des  mEtaux  avec  l’ammoniaque,  pour  laquelle  on  con- 
sultera  les  sources  bibliographiques  originales  suivantes.  Dans  la  plupart  des 
eas  l’information  n’est  donnEe  que  pour  une  ou  deux  temfiEratures  seulement 
(66,  67,  68,  69,  83,  85,  116,  141,  142,  257,  284,  289,  349,  404,  520,  521). 


*  Ausgenommen:  (a)  Wenig  losliehe  Elektrolyte,  fur  welche  im  Schluss-Index 
unter  “ElektrischeLeitfahigkeit”  nachzusehen  ist;  (6)  Systeme  mit  zwei  flusslgen 
Phasen,  siehe  Bd.  Ill,  S.  386;  (c)  Loslichkeit  komplexer  Metallammoniaksalze  m 
Wasser,  fur  welche  die  folgende  original  Literatur  heranzuziehen  ist.  In  den 
meisten  Fallen  beziehen  sich  die  Angaben  nur  auf  ein  oder  zwei  Temperaturen 

(66,  67,  68,  69,  83,  85,  116,  141,  142,  257,  284,  289,  349,  404,  520,  521) 

*  Sono  eccettuati:  (a)  Gli  elettroliti  poco  solubili,  per  i  quali  si  consults 
l'indice  finale  al  capitolo  “ Conducibility  elettrica;”  (6)  i  sistemi  con  due  fasl 
liouide,  per  i  quali  vedi  Vol.  Ill,  p:  386;  (c)  le  solubility  dei  complessi  metai- 
lonmmonici  nell’  acqua,  per  i  quali  si  consulti  la  letteratura  originale  indicata  aui 
di  seguito.  Nella  maggiore  parte  dei  casi  i  dati  si  riferiscono  solo  a  una  o  due 
temperature  (66>  67>  68»  S9.  83,  85,  116,  141, 142,  257,  284,  289,  349,  404,  520,  Bit), 


SOLUBILITY :  STRONG  ELECTROLYTES  IN  H20 
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HCIO4. — ( Continued ) 


t,  °c 

X 

MiXl  +  S  •  3Aq(a) 

-37. 8E 

0.237 

Mixi  +  S  •  2.5Aq 

—  42.3mE 

0.244 

S  •  3.5Aq  +  S  •  3Aq(/?) 

—  44 . 3mE 

0.238 

S  •  3Aq(a)  +  S  •  2.5Aq 

-37EU 

0.250 

S  •  3Aq(a)  +  S • 2Aq 

—  39.4mE 

0.274 

S  •  3Aq(/?)  +  S  •  2.5Aq 

—  43 . 7mE 

0.242 

S  •  3Aq(/?)  +  S • 2Aq 

—  46.5mE 

0.266 

S  •  2.5Aq  +  S  -  2Aq 

-29. 8E 

0.288 

S  •  2Aq  +  S  •  Aq 

-23. 5E 

0.365 

3 

-112 

1.00 

t  Mixed  crystals  with  compn.  given 

In  x  scale. 

HBr  (15) 

t,  °C 

M 

S  • 

2Aq 

-24 

22.0 

-20 

23.1 

-16 

24.3 

-12 

26.4 

-11.3 

27.8 

-12 

30.0 

-14 

32.6 

S  •  2Aq  +  S  •  Aq 

-15. 5E 

34.0 

S 

Aq 

-12 

35.4 

-  8 

37.8 

—  4 

43.8 

HI  (395) 

S  • 

4Aq 

-70 

8.56 

-60 

9.20 

-50 

10.20 

-40 

11.70 

-36.  0 

13.88 

-40 

15.66 

-45 

16.64 

S  •  4Aq  +  S  •  3Aq 

-48. 5E 

17.20 

S  • 

3Aq 

-48. 1 

18.50 

-50 

20.28 

S  •  3Aq  +  S  •  2Aq 

—  55E 

21.4 

S  -24q 

-50 

23.1 

-45 

24.7 

HIO3  (197»  316) 

t,  °C 

M  +3% 

HIOs 

-14 

15.2 

0 

16.3 

-f-20 

18.0 

HI  O  3 . — ( Continued ) 


t,  °C 

M  +  3% 

HIOj 

40 

20.1 

60 

22.8 

80 

26.5 

100 

32.5 

HIOs 

f  iii3o8 

110U 

36.3 

m3o8 

120 

37.6 

140 

42.7 

160 

53.9 

H2S03  (13) 

t,  °c 

M 

s- 

6Aq 

0 

1.87 

2 

2.17 

4 

2.55 

6 

3.12 

8 

4.00 

10 

5.24 

12.1 

7.93 

H2SO4  (61,  129,  185,  258,  309, 

389,  390 

391,  492) 

t,  °C 

X 

s  • 

4Aq 

-70 

0.102 

-50 

0.129 

-30 

0.175 

-25 

0.194 

-24.5 

0.200 

-30 

0.225 

-35 

0.241 

-45 

0.269 

S  •  4Aq  +  S  •  2Aq 

—  50E 

0.281 

S  • 

2Aq 

-45 

0.288 

-40 

0.310 

-38.9 

0.333 

-40 

0.350 

S  •  2Aq  +  S  •  Aq 

—  41E 

0.355 

S  . 

Aq 

-40 

0.355 

-20 

0.370 

-10 

0.390 

0 

0.423 

+  5 

0.450 

8.5 

0.500 

5 

0.553 

0 

0.588 

-10 

0.636 

-20 

0.672 

-30 

0.703 

S  •  Aq  +  S 

—  38E 

0.723 

S 

-35 

0.732 

-25 

0.770 

-15 

0.815 

-  5 

0.870 

0 

0.905 

+  5 

0.944 

10.4 

1.000 

H2Se04  (270) 


t,  °C 

X 

s  • 

4Aq 

-60 

0.145 

-55 

0.161 

-62 

0.200 

-55 

0.250 

S  ■  4Aq  +  S  •  Aq 

-57. 2E 

0.270 

S 

Aq 

-50 

0.276 

-40 

0.286 

-20 

0.311 

0 

0.346 

+20 

0.410 

25 

0.453 

26 

0 . 500 

25 

0.520 

20 

0.560 

S  •  Aq  +  S 

14. 7E 

j 

0.590 

8 

20 

0.600 

30 

0.631 

40 

0.693 

50 

0.810 

60 

1.000 

H2Te04  (354) 

t,  °C 

M  ±  2% 

S  • 

6Aq 

0 

0.84 

5 

1.19 

10 

1.75 

15m 

2.52 

S  •  6Aq  +  S  •  2Aq 

10. 5U 

1.82 

S  • 

2Aq 

10m 

1.80 

20 

2.16 

30 

2.53 

40 

2.95 

60 

3.92 

80 

5.51 

100 

8.06 

NHj  (136,  439) 

v.  also 

p.  251 

t,  °c 

X 

s 

-77.8 

1.000 

-80 

0.964 

-84 

0.904 

-88 

0.857 

-92 

0.820 

S  +  S 

•  0.5Aq 

-93. 4E 

0.809 

S  •  0.5Aq 

-92 

0.803 

-88 

0.782 

-84 

0.754 

-80 

0.706 

-78.8 

0.667 

-80 

0.636 

-82 

0.616 

-86 

0.588 

S  •  0.5Aq  +  S  Aq 
— 88E  I  0.576 


NH3. — ( Continued ) 


t,  ° 

C 

X 

S 

•Aq 

-86 

0 

.566 

-82 

0 

544 

-80 

0 

.524 

-79 

3 

0 

.500 

-80 

0 

.477 

-90 

0 

.400 

-95 

0 

.375 

HN03 

280, 

392) 

S  • 

CO 

>* 

43 

-45 

0 

.123 

-35 

0 

.143 

-25 

0 

177 

-20 

0 

209 

-18 

3 

0 

.250 

-20 

0 

289 

-25 

0 

327 

-30 

0 

354 

-40 

0 

396 

S 

•  3Aq 

+  s 

•  Aq 

-42. 

2E 

0 

404 

S 

Aq 

-40 

0 

428 

-38 

0 

464 

-37. 

3 

0 

500 

-38 

0 

537 

-40 

0 

570 

-50 

0 

648 

-60 

0 

693 

S 

Aq  + 

s 

-67. 

3E 

0 

720 

S 

-60 

0. 

760 

-50 

0. 

839 

-41. 

3 

1 

000 

nh4 

N03 

(99, 

106, 

1 

51,  200, 

202, 

331 

»  3 

48, 

351 

426,  455, 

513) 

t,  °c 

X  ± 

2% 

s 

-20 

0 

130 

-10 

0 

174 

0 

0 

218 

+10 

0 

262 

20 

0 

305 

30 

0. 

349 

S(«)  +  so?) 

32. 

3U 

0. 

358 

so?) 

40 

0. 

392 

60 

0. 

484 

80 

0. 

590 

so?)  +  S(7) 

84U 

0. 

613 

S(t) 

90 

0. 

646 

100 

0. 

700 

S(t)  +  S(5) 

125U 

0. 

837 

m 

140 

0. 

895 

160 

0. 

968 

169 

1 . 

000 

218 
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N2H4.HNO3  (471)  Basic  hydra¬ 
zine  nitrate 


O 

O 

X 

s 

10 

0.250 

20 

0.335 

25 

0.383 

30 

0.433 

40 

0.538 

50 

0.663 

60 

0.796 

NH4N03.2HN03  (196) 

s 


-10 

0 

38 

-  5 

0 

41 

0 

0 

45 

+  5 

0 

49 

10 

0 

54 

15 

0 

62 

20 

0 

70 

25 

0 

00 

29.  6 

1 

O 

O 

NH4CI  (3,  8,  20,  40, 

00 

106, 

139, 

149,  199, 

202,  315, 

317, 

327, 

334,  338, 

339,  363, 

424, 

426, 

441,  443* 

,  447,  450, 

451, 

454,  500,  501) 

t 

O 

O 

M  ±  1  % 

S  +  Ice 

-15.4 

4 

00 

S 

-15 

4 

60 

0 

5 

55 

+10 

6 

22 

15 

6 

58 

20 

6 

97 

25 

7 

00 

CO 

30 

7 

78 

.  70 

11 

20 

80 

12 

15 

90 

13 

2 

100 

14 

2 

*  Gives  the  equation,  —log  x  — 
464. 5/ T  -  0.5400  from  163  to  184.5°; 
and  —log  a:  =  327. 8/71  —  0.2412  from 
184.5  to  205°,  U  at  184.5°. 


NH4CIO 

(80,  493) 

t,  °C 

M  +  5% 

S 

0 

1.10 

20 

1.99 

40 

3.12 

60 

4.38 

80 

5.77 

100 

7.41 

110 

8.35 

NH4Br  (135,  200,  468) 

t,  °c 

M  +  2% 

S(«) 

-20 

4.61 

0 

6.10 

+20 

7.71 

40 

9.38 

60 

11.01 

80 

12.87 

NH4Br . — ( Continued ) 


t,  °C 

M  ±  2% 

S(«) 

100 

14.90 

120 

17.11 

sw  +  m 

137. 3U 

19.44 

m 

140 

19.67 

150 

20.66 

160 

21.78 

165 

22.38 

NH4I  (US,  200,  469) 

s 

-27.4 

9.24 

0 

10.51 

+20 

11.73 

40 

13.06 

100 

17.37 

140 

20.62 

NH4I03  (316) 

t 

,  °C 

M 

s 

30 

0.227 

NH4I04  (23) 

16 

0.129 

N,H4.H2S04  (472) 

Hydrazine  sulfate 

S 

20 

0.210 

25 

0.254 

30 

0.305 

50 

0.546 

60 

0.704 

70 

0.882 

80 

1.105 

(NH4)2S04  (46,  58,  81,  345, 

424 

426,  447, 

451,  452,  453, 

472,  513,  522) 

,  °c 

M  ±  1% 

s 

-20 

5.01 

0 

5.35 

+10 

5.53 

20 

5.73 

25 

5.82 

30 

5.91 

40 

6.15 

70 

6.94 

80 

7.24 

100 

7.82 

(N2H4)2.H2SO 

4. — ( Continued ) 

t,  °c 

M 

s 

50 

28.7 

55 

31.0 

60 

34.2 

H3PO4  (184,  470) 

t,  °c 

X 

S  •  0.5Aq 

-20 

0.373 

-10 

0.386 

0 

0.403 

+10 

0.431 

20 

0.484 

25 

0.534 

27 

0.594 

29.  35 

0.667 

27 

0.704 

25 

0.750 

S  ■  0.5Aq  +  S  •  0.1  Aq 

23. 7E 

0.766 

S  •  0.1  Aq 

24 

0.767 

25 

0.779 

26 

0.801 

S  •  O.lAq  +  S 

26. 3U 

0.812 

S 

27 

0.814 

30 

0.824 

35 

0.862 

40 

0.935 

42.3 

1.0 

S  •  0.5Aq  (435) 

-80 

0.242 

-60 

0.270 

-40 

0.305 

S  •  0.5Aq  +  S 

23. 5E 

0.766 

S 

23.5 

0.766 

25 

0.777 

30 

0.825 

35 

0.885 

40 

0.962 

42.35 

1.000 

No  S 

O.lAq 

H4P207  (184) 
t,  °C  I  M 

S  •  1.5Aq 

26  [  0 . 400 


H4P2O7. — ( Continued ) 

t,°  C  |  M 

S 


61 

1.00 

nh4h2po4  (71,  in) 

t 

,  °c 

M  ±  5% 

s 

0 

1.94 

20 

3.26 

40 

4.86 

60 

7.12 

80 

10.4 

100 

14.6 

(NH4)2HP04  (71,  111) 

°C 

M  ±  10% 

£ 

' 

0 

3.3 

20 

4.5 

.  70 

7.1 

(NH4)3P04  (I") 

t 

°C 

M 

s  • 

3Aq 

25 

1.19 

SbF3 

(43°) 

S 

0 

21.5 

20 

25.2 

25 

27.6 

30 

31.6 

SbCl3 

32,  120) 

t 

°c 

X 

£ 

0 

0.327 

10 

0.367 

20 

0.412 

30 

0.463 

40 

0.525 

50 

0.620 

60 

0.746 

70 

0.945 

72 

1.00 

(NH4)3SbS4  (127) 

t 

°C 

M 

S  • 

4Aq 

-13.4 

2.33 

0 

2.34 

+10 

2.50 

20 

2.94 

30 

3.93 

(NH4)2S206  (ii) 


t,  °C 

M 

s-c 

>.5Aq 

0 

6.80 

20 

8.47 

30 

9.31 

(N2H4)2.H2S04  (472) 


Basic  hydrazine  sulfate 


S  • 

Aq 

25 

12.5 

35 

15.3 

45 

22.6 

S  •  Aq  +  S 

47. 3U 

27.6 

Note. — The  following  list  of  carbon  compounds  includes  only 
salts.  For  organic  acids  and  bases,  v.  p.  250. 


NH4HC02  (195);  Formate 


t,  °C 

M 

S 

0 

16.3 

20 

22.7 

40 

32.5 

60 

48.4 

80 

86.8 

100 

222.0 

116 

OO 

NH4HCO3  (122,  149,  151,  490, 


500,  501) 


t,  °C 

M  ±  5% 

s 

0 

1.50 

10 

2.02 

20 

2.66 

30 

3.42 

40 

4.30 
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NH4HC02.H2C02  (195) 
Formate 


t,  °c 

M 

s 

-5 

40.9 

0 

51.0 

+5 

67.3 

10 

93.7 

(NH4)2CO 

3  (338, 339) 

£ 

i 

0 

5.8(?) 

15 

6 . 5(  ?) 

(NH4)2C204  (102>  138»  165);  c/. 

(539) 

Oxalate 


t,  °C 

M  +3% 

s 

Aq 

0 

0.179 

10 

0.252 

20 

0.360 

30 

0.495 

50 

0.832 

(NH4)2C4H4Oa  (152) 

Dihydroxytartrate 

t,  °C 

M 

0 

0.135 

C6HnN02.HCl  (479) 


Betaine  hydrochloride 


S 

0 

2.86 

20 

3.96 

40 

5.32 

.  80 

8.48 

Perchlorates  of  Organic  Bases 

(238) 

t  =  15° 


M 

CH3NH3C104 

8.4 

(CH3)2NH2C104 

14.3 

c2h6nh3cio4 

14.3 

(CH3)3NHC104 

1.20 

(CH3)3(CH2I)NC104 

0.105 

(C2H6)2NH2C104 

8.7 

(CH3)4NC104 

0.030 

(CH3)3C2H6NC104 

0.58 

(CH3)3C3H7NC104 

0.77 

(CH3)2(C2H6)2NC104 

6.7 

(CH3)3C4H9NC104 

0.171 

CH3(C2H6)3NC104 

1.09 

(C2H6)4NC104 

0.163 

(CH3)3C6HnNC104 

0.098 

(CH3)3C6H6NC104 

0.75 

(C2H5)3C3H7NC104 

0.32 

CsHnNOo.HBr  (479) 
Betaine  hydrobromide 


t,  °C 

M 

3 

0 

2.00 

20 

3.20 

|  40 

4.62 

1  100 

9.84 

(CH3)4NI  (228,  515) 


Tetramethylammonium  iodide 


£ 

1 

0 

0.100 

25 

0.275 

(C2H6)4NI  (515) 
Tetraethylammonium  iodide 


t,  °C 

M 

s 

0 

0.714 

25 

1.783 

C6HuN02.HI  (479) 
Betaine  hydroiodide 


S 


0 

2.80 

20 

5.60 

40 

8.36 

80 

13.86 

(C6HuN02)2.HI  (479) 
Betaine  hydroiodide,  basic 


S 


0 

0.57 

20 

1.10 

40 

1.96 

60 

3.02 

90 

4.93 

NH4CNS  (437) 


j 

3 

0 

16.0 

20 

21.3 

C6H„N02.H2S04  (479) 
Betaine  sulfate 


S.Aq. 


0 

3.42 

20 

5.14 

40 

7.66 

70 

12.24 

Isomeric  Naphthylamine- 
disulfonates  (i54) 

A  =  C10H5NH2(SO3)2 
t  =  20° 


2,  5,  7-isomers 


(NH4)2A  •  3Aq 

M 

6.32 

PbA  •  6Aq 

1.82 

ZnA  •  8Aq 

1.77 

CoA  •  8Aq 

1.16 

NiA  •  6Aq 

1.53 

MgA  •  8Aq 

0.82 

CaA  •  4Aq 

1.97 

SrA  •  4Aq 

1.08 

BaA  •  3Aq 

0.67 

NaHA  •  4Aq 

0.264 

Na2A  •  6Aq 

7.49 

KHA  •  4Aq 

0.078 

Iv2A  •  2Aq 

4.67 

2,  6,  8-isomers 

(NH4)2A  •  2Aq 

M 

7.03 

PbA  •  Aq 

1.58 

ZnA  8Aq 

1.44 

CoA  •  8Aq 

1.08 

NiA  •  6Aq 

1.38 

MgA  •  8Aq 

0.292 

CaA  •  3Aq 

1.20 

SrA  •  3Aq 

0.675 

BaA  •  3Aq 

0.311 

NaHA  •  4Aq 

0.248 

Na2A  •  3Aq 

4.16 

KHA  •  2Aq 

0.074 

K2A  •  2Aq 

2.78 

C12Hi2N2.H2S04  (42) 
Benzidine  sulfate 


t,  °C 

M  +  5% 

0 

0.00017 

20 

0 . 00028 

40 

0 . 00046 

60 

0.00067 

80 

0.00091 

C21H2202N2.C3H606S  (170) 


Strychnine  sulfopropionate 

t,  °C 

M 

d-salt 

25 

0.131 

Z-salt 

25 

0.784 

(C19H22N20)2.H2S04  (401) 

Cinchonidine  sulfate 

t,  °C 

X 

S  -6Aq(?) 

75 

0.0015 

90 

0.0032 

100 

0.0128 

110 

0.0320 

120 

0.0442 

130 

0 . 0563 

140 

0.071 

150 

0.101 

153 

0.143 

S  •  6Aq 

+  S  •  2Aq 

153U 

0.138 

S  • 

2Aq 

155 

0.145 

165 

0.184 

170 

0.21 

S 

242 

1.000 

(C2oH24N202, 

2.H2S04  (401) 

Quinine  sulfate 

S  •  7Aq(?) 

80 

0 . 0004 

100 

0.0010 

120 

0 . 0023 

130 

0.0122 

135 

0.0252 

140 

0.0354 

150 

0 . 0480 

155 

0.075 

S  •  7Aq  +  S  •  2Aq 

156. 2U 

0.0962 

S  • 

2Aq 

160 

0.104 

170 

0.152 

175 

0.24 

176.5 

0.333 

£ 

1 

236.2 

1.000 

NH4C7H6C1N05S  (113) 

Chloronitrotoluene-m- 

sulfonate 

t,  °C 

M 

0 

0.035 

10 

0.048 

20 

0.069 

30 

0.096 

C  Hi.N02.H3PO'  (479) 

Betaine  phosphate 


t,  °c 

M 

S 

0 

2.14 

20 

3.22 

40 

5.22 

80 

10.24 

(NH4)2ZrF6  (227) 

t,  °c 

M* 

0 

0.612 

20 

1.054 

45 

1.84 

90 

2.96 

*  Per  1  8oln. 

(NH4)3ZrF7  (227) 


0 

0.361 

20 

0.551 

45 

0.787 

SnCl2  ( 

140,  173) 

t,  °C 

M 

s  ■ 

2Aq 

0 

4.4 

25 

12.2 

Snl2 

(532) 

S  (?) 

20 

0 . 0265 

30 

0.0316 

40 

0 . 0386 

50 

0 . 0472 

60 

0 . 0568 

70 

0 . 0672 

80 

0.0785 

90 

0.0912 

100 

0.116 

PbCl2  (60,  62, 

137,  206,  229, 

295, 

365) 

t,  °C 

M  +  2% 

s 

0 

0 . 0242 

10 

0.0297 

20 

0.0357 

25 

0 . 0390 

30 

0.0427 

40 

0.0505 

60 

0.0697 

80 

0.0932 

100 

0.1199 

Pb(C102)2  (290) 

t,  °C 

M  ±  10% 

S 

0 

0.0010 

20 

0 . 0028 

40 

0.0048 

60 

0.0072 

80 

0.0097 

100 

0.0123 

Pb(C103)2  (357) 

t.  °c 

M 

18 

4 . 0a 
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PbFCl  (475) 


0 

0 

-to 

M  ±3% 

S 

0 

0 . 00080 

20 

0.00128 

I  40 

0.00191 

i  100 

0.00413 

PbBr2  ( 

137,  295) 

t,  °C 

M  ±  2% 

S 

0 

0.0124 

10 

0.0167 

20 

0.0230 

30 

0.0313 

40 

0.0412 

60 

0.0642 

80 

0.0913 

100 

0.1294 

Pbl 

2  (118,  137 

,  150,  292,  295) 

t,  °C 

M  ±  3% 

s 

0 

0.00092 

10 

0.00110 

20 

0.00139 

30 

0.00190 

40 

0.00261 

60 

0.00441 

80 

0 . 00670 

100 

0 . 00927 

Pb(I03)2  (2H) 

t,  °C 

M  +  0.5% 

s 

25 

0 . 0000553 

PbN 

(529) 

t,  °C 

M 

£ 

l 

18 

0 . 00080 

70 

0.00315 

Pb(NO,),  (ice 

145,  147,  148, 

150,  186,  275, 

327,  414,  447) 

t,  °c 

M  +  2% 

s 

0 

1.217 

10 

1.43 

20 

1.66 

25 

1.80 

30 

1.94 

,  100 

3.79 

JN 

0  change  was  found  in  M 

when  Pb  of  at.  wt.  206.4  - 

207.2  was  present  (147,  414). 

PbC4H406  (132) 

/-Malate 

t,  °C 

M 

s  • 

2Aq 

0 

0.00044 

10 

0.00071 

20 

0.00121 

30 

0.00194 

40 

0 . 00290 

PbC4H406  (132) 
<//-Malate 


S  •  Aq 

0  |  0  0004-4 


PbC4H406.- 

— ( Continued ) 

t,  °C 

M 

s 

Aq 

10 

0.00062 

20 

0.00088 

30 

0.00136 

40 

0.00178 

PbC4H40 

6  (79>  132) 

d-Tartrate 

S( 

79) 

0 

0.000076 

10 

0.000083 

20 

0.000092 

30 

0.000108 

40 

0.000139 

S  ( 

132) 

30 

0 . 000028 

50 

0 . 000057 

70 

0.000102 

90 

0.000170 

PbC4H406  (i  32) 

Racemate 

S  • 

4Aq 

0 

0.000107 

10 

0 . 000058 

20 

0 . 000072 

30 

0.000126 

40 

0 . 000208 

Pb(CH3C02)2  (134,  377) 

Acetate 

t,  °C 

M  ±  1% 

S  • 

3Aq 

0 

0.606 

10 

0.901 

20 

1.362 

25 

1.676 

30 

2.14 

40 

3.58 

50 

6.80 

Pb(CeH5CO,)2  (380) 

Benzoate 

t,  °C 

M 

20 

0 . 0035 

30 

0 . 0044 

40 

0 . 0055 

50 

0 . 0070 

PbC10H6NH2(SO3)2 

Naphthylaminedisulfonates 

v.  p.  219 

Th(S04)2  (18.  24,  25,  117)  (£ee 

Fig.  2) 

t,  °C 

M  ±  5% 

S  • 

9Aq 

0 

0.0174 

10 

0.0231 

20 

0.0324 

30 

0.0472 

40 

0 . 0707 

55m 

0.159 

S  •  9Aq  +  S  •  4Aq 

43 . 6U 

0.0813 

S  • 

OO 

> 

►Q 

0m 

0 . 0236 

10m 

0.0282 

Th(S04)2.- 

— ( Continued ) 

t,  °C 

I  M  +  5% 

S  • 

8Aq 

20m 

0.0370 

30m 

0.0520 

40m 

0 . 0753 

45m 

0.0900 

S  •  8Aq  +  S  •  4Aq 

43 . 0mU|  0.0840 

S  • 

4Aq 

40m 

0.095 

45 

0.077 

50 

0.060 

60 

0.039 

70 

0.026 

75 

0.022 

Ga2(Se04)3  ("9) 

t,  °C 

M 

s  • 

16Aq 

25 

1.01 

NH4Ga(S04)2  ("9) 

S  •  12Aq 

25 

1.10 

TlOH  (12) 

t,  °C 

M  +  3% 

s 

0 

1.18 

10 

1.36 

20 

1.63 

30 

1.96 

40 

2.32 

t,  °C 

M* 

50 

2.72 

60 

3.33 

80 

4.83 

100 

6.75 

*  Per  1  soln. 

T1C1  (36,  53,  178,  229,  364,  365, 

366) 

t,  °c 

M  ±  1% 

s 

0 

0 . 0070 

10 

0.0097 

20 

0 . 0138 

30 

0.0189 

40 

0.0258 

50 

0.0340 

60 

0 . 0436 

70 

0 . 0549 

SO 

0 . 0675 

90 

0.0824 

100 

0.1020 

TIClOa  (19.  342,  367) 

t,  °c 

M  ±  4% 

s 

10 

0.090 

20 

0.137 

30 

0.210 

40 

0.302 

60 

0.640 

80 

1.14 

T1C104  (80) 
t,  °C  |  M 
S 

0  l  0  197 


H 

co  o  iii  w  bs  m  opr 

oooooo  q” 

O 

~  1 

(Continued) 

\  M 

3 

0.265 

0.415 

0.630 

0.910 

1.72 

2.68 

TIBr  ( 

34,  364) 

t,  °C 

M  ±3% 

S 

30 

0 . 00257 

40 

0 . 00392 

50 

0 . 0055 

60 

0 . 0072 

70 

0.0092 

TIBrOa  (366) 

t,  °C 

M  ±  0.5% 

S 

39.75 

0.02234 

ti2so3 

(35,  460) 

t,  °c  | 

M 

s 

15 

0.0683 

T12S04  (36,  93 

,  98,  100,  244, 

285,  367,  507);  cfm  (35) 

t,  °C 

M  ±  1% 

s 

0 

0.0534 

10 

0 . 0730 

20 

0 . 0962 

30 

0.1226 

40 

0.152 

60 

0.216 

80 

0.290 

100 

0.370 

T12(S04)3.T12S04  (35) 

T12(S04)3.(T12SQ4)6  (35) 


T10HS04.2H-,0  (35) 


TI2S6O4 

(187,  507) 

t,  °C 

M  ±  3% 

s 

10 

0.040 

20 

0.051 

30 

0.064 

40 

0.080 

60 

0.114 

80 

0.154 

100 

0.197 

TINOs 

(36,  144) 

S 

0 

0.149 

10 

0.239 

20 

0.353 

30 

0.535 

40 

0.795 

50 

1.27 

60 

1.73 

70 

2.62 

80 

4.22 

90 

7.5 

100 

15.3 

104.5 

22;  3 
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T12C03  (285) 


t,  °c 

M  +  10% 

s 

10 

0.094 

20 

0.118 

30 

0.147 

40 

0.183 

60 

0.267 

80 

0.363 

100 

0.472 

T12C204  (206) 

Oxalate 

t,  °C  |  M  +  0.2% 
S 

25  I  0 . 03755 


T1CbH2N307  (403) 

Picrate 


t,  °C 

M  ±  1% 

S  (red) 

0 

0.00312 

10 

0 . 00560 

20 

0  00908 

25 

0.0110 

30 

0.0133 

40 

0.0189 

S  (red)  +  S  (yellow) 

46. 1U 

0.0248 

S  (yellow) 

45 

0.0241 

50 

0.02S0 

60 

0 . 0390 

70 

0 . 0562 

T1CNS  (364,  366) 

25 

0.01494 

39.75 

0.02795 

ZnCl2  (356)  ( See  Fig.  3) 

t,  °C 

|  M  ±  3% 

S- 

4Aq 

-60 

7.6 

-50 

8.3 

-40 

9.3 

S  • 

3Aq 

-10 

13.9 

0 

15.3 

+  5 

16.9 

6.5 

18.5 

5m 

20.7 

S  •  2.5Aq 

0 

17.3 

5 

18.1 

10 

19.9 

12.5 

22.2 

10m 

25.7 

6m 

28.3 

S  •  1 

.5Aq 

—  5m 

22.2 

0m 

22.7 

+  10m 

24.3 

20 

27.0 

25 

30.0 

S- 

Aq 

Om 

25.1 

10m 

26.7 

ZnCl2. —  ( Continued ) 


t,  °C 

M  ±  3% 

S  • 

Aq 

20m 

29.1 

25m 

30.6 

30 

g 

33.5 

25m 

31.7 

30 

32.2 

40 

33.2 

60 

35.8 

80 

39.8 

100 

45.1 

262 

00 

S  ■  4Aq  +  S  •  3Aq 

—  30U 

11.7 

S  ■  3Aq  +  S  •  2.5Aq 

6.5EU 

18.5 

S  •  3Aq  +  S  •  1.5Aq 

OmE 

22.7 

S  •  2.5Aq  +  S  •  1.5Aq 

11. 5E 

24.6 

S  •  2.5Aq  +  S  •  Aq 

9m  E 

26.4 

S  •  1.5Aq  +  S  •  Aq 

26U 

31.0 

S  •  1.5Aq  +  S 

26 . 3mU 

31.8 

S  •  Aq  +  S 

28U 

32.0 

Zn(C103) 

(323,  357) 

S  ■ 

6Aq 

-20 

5.36 

0 

6.10 

+  10 

7.11 

15 

8.00 

S  •  6Aq  -f"  S  •  4Aq 

17. 3U 

8.53 

S  ■ 

4Aq 

20 

8.62 

30 

9.00 

40 

9.62 

50 

10.96 

55 

13.3 

ZnBr 

2  (123) 

t,  °C 

M  ±  2% 

S  • 

3Aq 

-15 

14.96 

-10 

16.24 

—  5m 

18.46 

S  •  3Aq  +  S  •  2Aq 

-  8.7U 

16.70 

S  • 

2Aq 

-10m 

16.64 

0 

17.26 

+  10 

18.34 

20 

19.82 

30 

22.26 

35 

24.84 

37m 

27.75 

S • 2Aq  +  S 
36. 1U  |  26.04 

S 


35m 

26.00 

,  95 

29.52 

Zlll2 

(123) 

t,  °C 

M  +  3% 

s  • 

2Aq 

-10 

13.00 

0 

13.41 

+  10m 

14.14 

20m 

15.59 

25m 

17.1 

28m 

18.5 

S • 2Aq  +  S 

0.5U 

13.45 

-  5m 

13.43 

Om 

13.45 

F 15 

13.52 

30 

13.72 

45 

14.12 

100 

15.94 

ZnS04  (70,  74, 

75,  92,  95,  106 

144, 199, 480 

)  (See  Fig.  4) 

t,  °c 

M  ±  0.2% 

S  •  7Aq(rhomb) 

-  5 

2.434 

0 

2.595 

+  5 

2.760 

10 

2.952 

15 

3.151 

20 

3.358 

25 

3.588 

30 

3.844 

35 

4.11 

S  •  7Aq  (rhomb)  +  S  •  6Aq 

39U 

4.34 

S  •  7Aq(monocl) 

—  5m 

2.916 

Om 

3.06 

+  5m 

3.220 

10m 

3.37 

15m 

3.535 

20m 

3.715 

S  •  7Aq(monocl)  +  S  •  6Aq 

25mU 

3.940 

S  • 

6Aq 

10m 

3.635 

20m 

3.832 

30m 

4.07 

40 

4.36 

50 

4.76 

60 

5.27 

S- Aq(?) 

100 

5.0* 

125 

4.2* 

*  + 10  %. 

Zn(N03)2 

(174,  357) 

t,  °c 

M  ±2% 

S  • 

9Aq 

-25 

3.53 

-20 

3.86 

S  •  9Aq  +  S  •  6Aq 

-16.6U 

4.30 

S  • 

6Aq 

-15 

4.37 

-10 

4.58 

0 

5.00 

+10 

5.55 

Zn  (N  O  3)  2. — ( Continued ) 


t,  °C 

M  ±  2% 

S  ■ 

6Aq 

20 

6.23 

30 

7.29 

35 

8.30 

36.4 

9.24 

35 

9.88 

33 

10.23 

S  •  6Aq  +  S  •  3Aq 

34E 

10.03 

S  • 

3Aq 

35 

10.14 

40 

11.00 

45 

13.00 

45.5 

18.47 

ZnS04.(NH4)2S04  (299) 

t,  °C 

M 

s  • 

6Aq 

25 

0.48 

ZnC4H406  (79) 

Tartrate 

S  • 

2Aq 

15 

0.0009 

CO 

0 

0 . 0022 

40 

0 . 0030 

50 

0.0038 

60 

0 . 0046 

S  •  2Aq  +  S  •  zAq 

63U  ( ?) 

0.0048(?) 

S  • 

xAq 

60m 

0.0051 

0 

0.0018 

Zn(C6H6CO,)2  (380) 

Benzoate 

15 

0.086 

20 

0.080 

30 

0.069 

40 

0.060 

50 

0.053 

60 

0.047 

ZnC10H5NH2(SO3)2 

Naphthylaminedisulfonates 

v.  p.  219 

Tl2Zn(S04)2  (299) 

t,  °C 

M 

S  • 

6Aq 

25 

0.129 

CdF2 

00 

25 

0.29 

CdCl2  (123,  144)  (^e  Fig.  5) 

t,  °C 

M  ±3% 

S  • 

4Aq 

-10 

4.12 

Om 

5.33 

+  10m 

6.83 

15m 

7.89 

S ■ 4Aq  - 

-  S  •  2.5Aq 

-  6U 

4.60 

S  •  4Aq  +  S  •  Aq 

13mU 

7.38 

S  •  2.5Aq 

-  10m 

4.35 

0 

4.95 
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CdCl2. — ( Continued ) 


t,  °c 

M  +  3% 

S  •  2.5Aq 

+  10 

5.55 

20 

6.22 

30 

7.00 

40m 

7.9 

S  •  2.5Aq  +  S  •  Aq 

34. 1U 

7.40 

S 

Aq 

10m 

7.38 

30m 

7.39 

40 

7.40 

60 

7.47 

80 

7.66 

100 

8.04  +  5% 

120 

8.8  ±  5% 

140 

9.8  +  5% 

Cd(C103)2  (323) 


S  • 

-20 

0 

+20 

40 

60 

65 

2Aq 

12.4 

14.1 

15.9 

18.1 

21.4 

23.4 

CdBr2  (123,  144) 

S  • 

4Aq 

0 

2.20 

10 

2.82 

20 

3.76 

30 

4.86 

40m 

6.3 

S  •  4Aq  +  S  •  Aq 

35. 8U 

5.60 

S 

Aq 

40 

5.62 

.  120 

6.02 

Cdl2  (94,  96,  123,  144) 

t,  °C 

M  +  1% 

s 

0 

2.155 

10 

2.230 

20 

2.312 

30 

2.404 

40 

2.506 

60 

2.77 

80 

3.09 

100 

3.48 

120 

3.96 

140 

4.74 

t,  °C 

M  +  0 . 1  % 

0.00 

2.155 

15.00 

2.269 

20.00 

2.312 

22 . 50 

2.333 

25.00 

2.356 

27 . 50 

2.379 

30.00 

2.404 

32.50 

2.427 

35.00 

2.453 

37.50 

2.480 

40.00 

2.506 

CdS04  (101,  260,  266,  358,  477) 


t,  °C 

M  +  3% 

S  • 

7Aq 

—  20m 

3.80 

-10m 

4.06 

—  5m 

4.51 

t,  °C 

M  ±0.1% 

S  . 

%Aq 

-15 

3.616 

0 

3.620 

+  10 

3.639 

20 

3.667 

25 

3.683 

t,  °C 

M  +  2% 

30 

3.71 

40 

3.76 

50 

3.83 

60 

3.92 

70 

4.08 

S  •  %Aq  +  S 

74. 5U 

4.25 

3 

75 

3.85 

80 

3.34 

85 

3.14 

90 

3.03 

100 

2.92 

Cd(NOs)2  (174) 

t,  °C 

M  +  3% 

S  • 

9Aq 

-12 

2.60 

-  4 

3.27 

0 

4.11 

+  lm 

4.72 

2m 

6.17 

S  •  9Aq  +  S  •  4Aq 

0.9U 

4.67 

S  • 

4Aq 

Om 

4.64 

10 

5.00 

20 

5.44 

30 

5.96 

40 

6.75 

50 

8.2 

55 

9.7 

69.  6 

13.88 

CdCl2.NH4Cl  (421) 

t,  °C 

M 

s 

0 

1.78 

20 

2.20 

40 

2.70 

60 

3.22 

80 

3.70 

100 

4.40 

CdBr2.NH4Br  (422) 

S 

0 

3.13 

10 

3.31 

20 

3.62 

30 

4.00 

40 

4.45 

50 

4.96 

75 

6.35 

100 

7.90 

CdBr2.4NH4Br  (422) 

t,  °C 

M 

8 

160 

9.9 

CdS04.(NH4)2S04  (299) 

S  • 

6Aq 

25 

2.14 

HgO  (177,  240,  446) 

t,  °c 

M  +  3% 

25 

0 . 000233 

HgCl2  (124,  160,  201,  225,  337, 

341, 374,  3  98,  45  7,  461,  497,502) 

t,  °c 

M  ±  10% 

0 

0.170 

10 

0.204 

20 

0.246 

30 

0.300 

40 

0.366 

50 

0.466 

60 

0.554 

70 

0.714 

80 

0.98 

90 

1.41 

100 

2.06 

HgBr2  (223, 

225,  335,  461) 

t,  °C 

M  +  1% 

25 

0.0170 

Hgl2 

(223) 

O 

o 

M 

S 

25 

0.00013 

Hg2S04  (131) 

S 

25 

0.00117 

HgCH3C02  (283) 

Acetate 

21 

0.00395 

Hg(CN)2  ( 

223,  261,  461) 

£ 

1 

20 

0.376 

25 

0.445 

CuCl2  (140,  144,  317,  407,  425, 


450,  451,  457) 


t,  °C 

M  +2% 

S  • 

2Aq 

-20 

4.53 

> 

.  +20 

5.58 

25 

5.70 

> 

70 

6.96 

90 

7.56 

Cu(C103)i 

(51,*  323) 

t,  °C 

M  ±  3% 

s- 

4Aq 

-30 

5.26 

-20 

5.58 

-10 

5.88 

0 

6.22 

+  10 

6.62 

20 

7.06 

30 

7.60 

40 

8.18 

50 

8.94 

60 

9.94 

Cu(C103)2.- 

t,  °C 

S  • 

71.  06 

71 

*  Found  S  •  6Aq 

—  ( Continued ) 

|  M  +3% 
4Aq 

13.88 
14.14 
,  M.  P.  65°. 

CuS04  (81.  91,  95,  106,  144, 

164,  199,  221, 

311,  318,  386, 

447,  450,  451,  480,  495, '496,  504) 

t,  °C 

|  M  ±  2% 

S  •  5Aq  (a) 

-  1.6 

0.85 

0 

0.88 

+  10 

1.08 

20 

1.30 

25 

1.408 

30 

1.53 

40 

1.80 

50 

2.09 

S  •  5Aq  (a)  +  S  •  5Aq  (/3) 

56U 

2.29 

S  •  5Aq(d) 

60 

2.44 

70 

2.84 

80 

3.39 

90 

4.22 

100 

4.72 

S • 5Aq  - 

(-  S  •  3Aq? 

101U 

4.79 

S • 3Aq? 

110 

4.88 

120 

4.98 

130 

5.08 

CuS206  (ii) 

t,  °C 

M 

S  • 

4Aq 

0 

3.49 

10 

3.56 

20 

3.64 

30 

3.73 

Cu(N03)2  (I44 

150,  174,  311) 

t,  °C 

M  +  3% 

s  • 

9Aq 

-23 

3.01 

-20m 

3.69 

S  •  9Aq  +  S  •  6Aq 

—  20U 

3.51 

S  • 

6Aq 

-10 

3.88 

0 

4.37 

+  10 

5.18 

20 

6.56 

25 

7.95 

26.  4m 

9.25 

S  •  6Aq  +  S  •  3Aq 

25U 

8.00 

S- 

3Aq 

30 

8.15 

40 

8.52 

50 

8.98 

60 

9.55 

70 

10.25 

80 

11.08 

100 

13.28 

114.  6 

18.50 
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CuC12.2NH4C1  (317) 


t,  °c 

M  +  2% 

S  -2Aq 

-10 

1.06 

0 

1.18 

+10 

1.30 

20 

1.44 

30 

1.61 

40 

1.81 

50 

2.06 

60 

2.34 

70 

2.69 

80 

3.17 

CuS04.(NH4)2S04 

(81,  447,  451) 

t,  °C 

M 

s- 

6Aq 

20 

0.682 

30 

0.876 

40 

1.076 

50 

1.304 

60 

1.67 

CuC4H4Os  (79) 

Tartrate 

t,  °C 

M  X  103 

S  • 

3Aq 

15 

1.06 

20 

2.00 

30 

4.2 

40 

6.8 

50 

9.5 

S  •  3Aq  +  S  •  rrAq 

52  ?U 

10.1? 

S  • 

xAq 

60 

9.1 

70 

7.9 

80 

6.8 

90 

5.7 

CuS04.T12S04  (299) 

t,  °C 

M 

s  • 

6Aq 

25 

0.122 

Ag20  (369) 

s 

25 

0.000217 

AgF  (i 98)  (See  Fig.  6) 

r-*. 

O 

O 

x  ±  2% 

s  • 

4Aq 

-15 

0.0780 

-  5 

0.0974 

0 

0.110 

+10 

0.146 

18 

0.186 

19m 

0.200 

S  •  4Aq  +  S  •  2Aq 

18.65U 

0.194 

S- 

2Aq 

15m 

0.189 

20 

0.196 

25 

0.203 

35 

0.222 

S • 2Aq  +  S 

39. 5U 

0.240 

AgF. — ( Continued ) 


t,  °C 

x  ±2  % 

S 

40 

0.240 

60 

0.234 

80 

0.230 

100 

0.226 

S-%Aq 

0m 

0.194 

10m 

0  206 

20m 

0.219 

25m 

0.228 

S  •  %  Aq  +  S  •  Aq 

27mU  | 

0.233 

S  • 

Aq 

15m 

0.230 

25m 

0.232 

35m 

0.238 

S  •  Aq  +  S 

38.2mU 

0.241 

AgClOa  (29°) 

t,  °C 

M  ±  5% 

s 

0 

0  0097 

10 

0.0165 

20 

0.0236 

40 

0.0397 

60 

0.061 

80 

0.088 

100 

0.123 

AgCIO, 

(230,  231) 

t,  °c 

M  ±  2% 

s 

Aq 

0 

21.0 

,  20 

25.2 

30 

27.7 

,50 

32.9 

S  •  Aq  +  S 

50  ?U 

32.9? 

S 

60 

34.1 

i  100 

38.4 

AgBrCL  (229,  364,  406) 

t,  °c 

M  ±  1% 

s 

25 

0.00830 

30 

0.00963 

40 

0.01340 

50 

0.01836 

60 

0 . 0242 

70 

0  0312 

80 

0  0397 

90 

0 . 0562 

AglOa  ( 

232,  369) 

t,  °C 

M 

S 

25 

0.000181 

Ag2S04  (24.  145,  206,  232,  436) 

t,  °c 

M  ±  1% 

s 

10 

0 . 0220 

20 

0.0254 

30 

0.0283 

50 

0.0340 

70 

0.0390 

Ag  2S  O  4. — (C  ontinued) 
t,° C  |  M  ±  1  % 

S 


80 

0.0413 

100 

0 . 0453 

AgNOj  (2,  109,  294,  362) 


°C 

M  ±  3% 

S 

0 

0.0102 

10 

0.0146 

20 

0 . 0222 

25 

0.0270 

30 

0 . 0329 

40 

0 . 0466 

50 

0.0641* 

60 

0.0897* 

*  May  be  in  error  due  to  decompn. 


AgN03  (I44)  202,  275,  312,  329, 
455,  495) 


t,  °C 

M  ±  2% 

S 

-5 

5.60 

0 

6.65 

+5 

7.80 

10 

9.20 

15 

10.75 

20 

12.30 

25 

14.00 

30 

15.95 

t,  °C 

x  +  10% 

40 

0.259 

50 

0.30 

75 

0.41 

100 

0.51 

125 

0.62 

150 

0.73 

AgN03.NH4N03  (455) 

t,  °C 

M 

1 

30 

16.7 

AgCH3C02  (9,  190,  232,259,405) 

Acetate 

t,  °C 

M  +  2% 

S 

0 

0 . 0432 

10 

0 . 0522 

20 

0 . 0620 

25 

0.0670 

30 

0.0726 

40 

0.0842 

50 

0.0978 

60 

0.1130 

70 

0.1302 

80 

0.1502 

AgC2H5C02  (9>  190>  259,  405) 
Propionate 
S 


0 

0.0278 

10 

0.0372 

20 

0.0460 

25 

0.0501 

50 

0.0738 

60 

0.0840 

70 

0.0960 

80 

0.1120 

Ag2C4H406  (384) 
Malate 


? 

,°C 

M  ±  10% 

18 

0.0034 

25 

0.0035 

Ag2C4H406  (384) 

Tartrate 

18 

0.055 

25 

0.056 

AgC3H7C02  (9.  4°5) 

Butyrate 

°c 

M  ±  5% 

S 

10 

0.0215 

20 

0 . 0249 

30 

0.0289 

50 

0.0380 

70 

0 . 0492 

80 

0 . 0582 

AgC3H7CO 

2  (190,  405) 

Isobutyrate 

°c 

M  +  3% 

S 

0 

0.038 

10 

0.044 

20 

0.050 

60 

0.076 

70 

0.085 

80 

0.091 

AgC4H9C02  (458) 

Methylethylacetate 

t, 

°C 

M 

S 

10 

0 . 0532 

20 

0.0540 

30 

0.0566 

40 

0.0643 

50 

0.0768 

60 

0.0876 

70 

0.1000 

AgC4H9C02  (478) 

Trimethylacetate 

S 

0 

0.0525 

10 

0.0552 

20 

0.0584 

30 

0 . 0620 

40 

0 . 0659 

50 

0.0700 

60 

0.0750 

70 

0  0804 

AgC4H9C02  (9,  176) 

Valerate 

S 

0 

0.0108 

10 

0.0124 

17(9) 

0.0094 

20 

0.0143 

30 

0.0167 

40 

0.0195 

50 

0.0228 

60 

0.0264 

70 

0  0304 
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AgC4H9C02  (458) 

Isovalerate 


t,  °c 

M 

s 

0 

0.0085 

10 

0.0101 

20 

0.0118 

1  50 

0.0172 

1  70 

0.0212 

AgC6H6C02  (371) 

Benzoate 

S 

25 

0.00115 

AgCH2ClC02  (9,  232) 

Chloroacetate 

S 

16.9 

0 . 0646 

25 

0.0739 

C6H„N02.HAuC14  (479) 

Betaine  chloroaurate 

S 

0 

0.035 

20 

0.060 

40 

0.126 

60 

0.250 

80 

0.416 

90 

0.507 

2C6HnN02.HAuCl4  (479) 

Betaine  chloroaurate,  basic 

S  • 

Aq 

0 

0 . 0084 

20 

0.0172 

40 

0 . 0420 

.  80 

0.114 

OsO 

(518) 

20 

0.254 

(NH4)2IrCl6  (7,  413) 

t,  °C 

M  ±  5% 

s 

0 

0.0118 

10 

0.0166 

20 

0 . 0224 

30 

0.0286 

40 

0 . 0360 

50 

0 . 0440 

60 

0.0550 

70 

0.0690 

80 

0.092 

(NH4)2PtCl6  (7) 

t,  °C 

M  ±  4% 

S 

0 

0 . 0066 

20 

0.0113 

30 

0.0144 

40 

0.0182 

60 

0.0310 

80 

0.0500 

100 

0.0720 

(NH4)2PtBr6  (7) 
S 


0 

20 

30 

40 


0.0056 

0.0096 

0.0118 

0.0143 


(NH4)2PtBr6 

— ( Continued ) 

t,  °C 

M  ±  4% 

s 

60 

0.0213 

80 

0.0327 

100 

0.0497 

Ru04 

(408.5) 

MnCL  (115,  144,  416) 

t,  °c 

M  ±  3% 

S  •  4Aq(a) 

0 

5.04 

10 

5.47 

20 

5.93 

30 

6.42 

40 

7.04 

50 

7.77 

S  •  4Aq(a)  +  S  •  2Aq 

58.09U 

8.63 

S  • 

2Aq 

60 

8.65 

- 

100 

9.24 

MnBr2 

144, 282) 

t,  °C 

M  ±  10% 

S-- 

lAq* 

-20 

5.1 

0 

5.8 

+20 

6.6 

40 

7.7 

60 

9.5 

S  •  4Aq  +  S  •  Aq 

64  U 

10.1 

S 

Aq 

70 

10.2 

85 

10.5 

100 

10.7 

*  According  to  ( 

2  8  2 )  S  •  6 Aq  is  given 

as  stable  form  below  13°. 

MnS04  (107,  411,  456) 

(See  Fig.  7) 

t,  °C  j 

M  +  1% 

s  • 

7Aq 

-10 

3.18 

0 

3.53 

+  10m 

3.97 

15m 

4.31 

S  •  7Aq  +  S  •  5Aq 

9U 

3.92 

S  •  7Aq  +  S  •  4Aq 

14mU 

4.20 

S  • 

5Aq 

0m 

3.76 

10 

3.94 

20 

4.16 

30m 

4.46 

35m 

4.70 

S  •  5Aq  +  S  •  4Aq 

27U 

4.36 

S  •  5Aq  +  S  •  Aq 

27U 

4.36 

S  • 

4Aq 

10m 

4.17 

20m 

4.27 

30m 

4.40 

40m 

4.57 

50m 

4.80 

MnS04  — 

( Continued ) 

t,  °C 

M  ±  1% 

S  •  4Aq  +  S  •  Aq 

27U 

4.36 

S 

Aq 

20m 

4.49 

30 

4.31 

40 

4.10 

50 

3.85 

60 

3.60 

70 

3.32 

80 

3.02 

90 

2.52 

100 

2.39 

Mn(NOj)j  (174) 

t,  °C 

M  +  2% 

s  • 

6Aq 

-30 

4.02 

-20 

4.51 

-10 

5.05 

0 

5.68 

+  10 

6.48 

20 

7.66 

25 

8.78 

26.8 

9.25 

25 

9.75 

S  •  6Aq  +  S  •  3Aq 

23. 6E 

10.13 

S  • 

3Aq 

25 

10.34 

30 

11.5 

35 

15 

36.  6 

18.5 

MnS04.(NH4)2S04  (299) 

t,  °C  |  M 

S  •  6Aq 

25  1  1.33 

MnC2Q4  (536);  Oxalate 

CsHuNOj.HMnO,  (479) 

Betaine  permanganate 


0 

0.075 

10 

0.118 

20 

0.200 

30 

0.361 

40 

0.682 

50 

1.34 

55 

1.98 

FeCl2  (88>  144,  273) 

t,°C  |  M  ±  5% 
S  •  4Aq 


10 

4.74 

20 

5.18 

60 

6.98 

S  •  4Aq  -f-  S  •  2Aq 

65U 

7.20 

S  • 

2Aq 

70 

7.32 

110 

8.26 

FeCR  (21)  (See  Fig.  8) 
S  •  6Aq 


-50 

3.10 

-25 

3.50 

0 

4.50 

+  10 

5.08 

20 

5.68 

FeCl3. — (Continued) 

t,  °C 

|  M  ±  5% 

S- 

6Aq 

30 

6.60 

35 

7.54 

37 

9.25 

35 

11.00 

30 

12.88 

20m 

14.30 

10m 

14.88 

S  •  3.5Aq 

20m 

12.60 

25m 

13.12 

30 

14.10 

32.  6 

15.86 

25m 

17.28 

S-S 

2.5Aq 

20m 

15.52 

40 

17.90 

50 

19.48 

55 

21.10 

66 

22.20 

S  • 

2Aq 

50m 

22.1 

60 

22.9 

70 

24.6 

73.  6 

27.8 

70 

30.9 

65m 

32.7 

S(?) 

70 

32.5 

80 

32.8 

90 

32.8 

100 

33.1 

S • 6Aq  - 

-  S  •  3.5Aq 

27. 4E 

13.48 

S  •  6Aq  +  S  •  2.5Aq 

14mE 

14.66 

S  •  3.5Aq  +  S  •  2.5Aq 

30E 

16.76 

S  ■  2.5Aq  +  S  •  2Aq 

55E 

22.50 

S  •  2Aq  +  S  (?) 

66E 

32.2 

FeBr2 

(144) 

t,  °C 

M 

s  • 

6Aq 

-20 

4.1 

-10 

4.3 

+  10 

4.9 

20 

5.2 

30 

5.6 

40 

6.0 

S  •  6Aq  +  S  •  4Aq 

48U(?)  | 

6.34(?) 

S  • 

4Aq 

50 

6.4 

70 

6.9 

100 

8.2 

FeS04  (144,  169,  447,  452,  453, 
496)  (See  Fig.  9) 


t,  °C 

M  ±2% 

s  • 

7Aq 

0 

1.030 

10 

1.35 

20 

1.74 

30 

2.16  * 
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Fe  S  0  4. — ( Continued ) 


t,  °c 

M  ±  2% 

S  •  7Aq 

40 

2.65 

50 

3.17 

S  •  7Aq  +  S  •  4Aq 

56. 6U 

3.60 

S  •  7Aq  +  S  •  Aq 

60.3mU| 

3.85 

S  •  4Aq 

60 

3.62 

70m 

3.69 

S  •  4Aq  +  S  •  Aq 

64U 

3.66 

S  • 

Aq 

70 

3.36 

80 

2.88 

90 

2.46 

Fe(N03)2  (174) 

t,°  c  I 

M  ±  3% 

s  • 

9Aq 

-30 

3.03 

-20 

3.18 

-15 

3.30 

S  •  9Aq  +  S  •  6Aq 

? 

? 

s- 

6Aq 

-10 

3.63 

0 

3.93 

+10 

4.28 

20 

4.67 

30 

5.09 

40 

5.60 

50 

6.38 

60.5 

9.25 

NH4Fe(S04)2  (299) 

t,  °C 

M 

S  • 

12Aq 

25 

1.67 

FeS04.(NH4)2S04  (299) 

S  ■ 

6Aq 

25 

1.05 

TlFe(S04)2  (298) 

S  • 

12Aq 

25 

|  0.80 

CoCl2  (88>  14°*  144) 

t,  °C 

|  M  ±  3% 

S  • 

6Aq 

-20 

2.62 

-10 

2.90 

0 

3.20 

+10 

3.55 

20 

3.95 

30 

4.42 

40 

5.03 

50 

6.00 

S  ■  6Aq  +  S  •  2Aq 

(56U) 

(7.30) 

S  . 

2Aq 

60 

7.30 

70 

7.39 

80 

7.52 

90 

7.70 

100 

7.96 

110 

8.35 

Co(C103)2  (323) 

t,  °C 

M  ±  2% 

S  •  6Aq 

-20 

5.10 

-10 

5.43 

0 

5.98 

+10 

7.09 

S  •  6Aq  +  S  •  4Aq 

14. 8U  | 

7.85 

S  •  4Aq 

20 

8.02 

30 

8.56 

40 

9.37 

50 

10.55 

60 

13.0 

61 

14.0 

Co(C104)2  088) 

t,  °c 

M 

-30 

3.1 

+20 

4.1 

30 

4.3 

40 

4.5 

CoBr 

(144) 

60 

9.1 

75 

9.2 

100 

9.7 

CoI2  (50,  144) 

0 

7.6 

40 

10.2 

80 

12.9 

120 

14.2 

160 

15.6 

Trans,  pt.  at  6.4°,  data  doubt 

ful. 

Co(I03)2  (322)  ( See  Fig.  10) 

t,  °C 

M  ±  2% 

S- 

4Aq 

0m 

0.0132 

10m 

0.0170 

20m 

0.0208 

30m 

0.0253 

40m 

0.0303 

50m 

0.0363 

60m 

0.0465 

65m 

0.0541 

S • 4Aq  +  S 

25m(?) 

0.023(?) 

S- 

2Aq 

0 

0.0078 

10 

0.0096 

20 

0.0113 

30 

0.0129 

40 

0.0148 

50 

0.0164 

60 

0.0182 

70m 

0.0200 

80m 

0.0218 

90m 

0.0235 

100m 

0.0252 

S • 2Aq  +  S 
67U(?)  I  0.019(?) 
S 


20m  |  0 . 0246 


C  o  (I  O  3)  2. — ( Continued ) 
t,°  C  |  M  +  2  % 

S 


30m 

0 . 0220 

50m 

0 . 0202 

75 

0.0186 

100 

0.0171 

CoS04  (266, 

344,  496,  51  4) 

s- 

7Aq 

0 

1.64 

10 

1.95 

20 

2.33 

30 

2.72 

40 

3.14 

S  •  7Aq  +  S  •  6Aq 

40. 7U 

3.17 

S- 

6Aq 

50 

3.49 

,  100 

5.25 

Co(N03)2  (I74) 

S  • 

9Aq 

-25 

3.60 

-23 

3.75 

-21m 

4.00 

S  •  9Aq  +  S  •  6Aq 

—  22U 

3.85 

S  • 

6Aq 

-20 

3.92 

-10 

4.24 

0 

4.61 

+10 

5.03 

20 

5.52 

30 

6.08 

40 

6.84 

50 

7.90 

66 

9.26 

S  •  6Aq  +  S  •  3Aq 

55U 

8.82 

S  • 

3Aq 

60 

9.2 

70 

10.1 

80 

11.3 

90 

14.3 

91 

18.5 

CoS04.(NH4)2S04  (299) 

t,  °c 

M 

s- 

6Aq 

25 

0.52 

CoCioH5NH2(S03)2 

Naphthylaminedisulfonates 

v.  p.  219 

NiCl2  (88 

,  144,  163) 

t,  °C 

M  ±  3% 

S  • 

6Aq 

-20 

3.3 

0 

3.9 

+20 

4.6 

40 

5.3 

60 

6.1 

S  •  6Aq  +  S  •  xAq 

72U 

6.7 

S  ■ 

zAq 

80 

6.7 

100 

6.8 

Ni(Cl  J3)2  (323) 

t,  °C 

M  +  2% 

S  • 

6Aq 

-20 

4.30 

-10 

4.60 

0 

4.93 

+10 

5.37 

20 

5.94 

30 

6.9 

40 

8.5 

S  ■  6Aq  +  S  •  4Aq 

43  U 

9.1 

S  • 

4Aq 

50 

9.4 

60 

9.8 

70 

10.5 

79.  6 

13.7 

Ni(C104)2  (188) 

t.  °C 

M 

S  •  9Aq(?) 

-30 

3.5 

.  +20 

4.3 

30 

4.4 

40 

4.6 

NiBr2 

(49,  144) 

t,  °C 

M  ±  10% 

S  ■  6Aq(?) 

0 

5.1 

20 

6.1 

S  •  6Aq  +  S  •  3Aq(?) 

28. 5U 

6.6 

S  ■  3Aq(?) 

40 

6.6 

60 

6.8 

80 

7.0 

100 

7.4 

Nil, 

(I44) 

S  •  6Aq(?) 

0 

4.0 

20 

4.7 

40 

5.6 

S  •  6Aq(?) 

+  S • xAq 

43U 

5.7 

S  • 

xAq 

50 

5.7 

70 

5.9 

90 

6.1 

Ni(I03)2  (322 

)  (See  Fig.  11) 

t,  °c 

|  M  +  5% 

S  ■ 

4Aq 

0m 

0.0181 

10m 

0.0215 

20m 

0.0264 

30m 

0.0350 

S  •  2Aq(a) 

Om 

0.0130 

10m 

0.0147 

20m 

0.0173 

30m 

0.0213 

40m 

0 . 0296 

50m 

0 . 0443 

S  •  2Aq(a)  ~f-  S 

38mU 

0  027 
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Ni(IO,)».- 

-( Continued ) 

t,  °C 

M  ±  5% 

s  •  2Aq(d) 

0 

0.0128 

20 

0.0144 

40 

0.0170 

60 

0.0213 

80m 

0.0277 

S  •  2Aq(/3)  +  S 

74U 

j 

0.025 

3 

30m 

0.0281 

50m 

0 . 0265 

70m 

0.0255 

90 

0.0245 

NiSO 

4  (476) 

t,  °C 

M  ±  3% 

S  • 

7Aq 

-  5 

1.66 

+  10 

2.06 

20 

2.37 

30 

2.76 

35m 

2.99 

S  •  7Aq  +  S  •  6Aq(a) 

31. 5U 

2.82 

S  •  6Aq(a) 

35 

2.84 

40 

2.93 

50 

3.24 

S  •  6Aq(a)  +  S  •  6Aq(/3) 

53. 6U 

3.39 

S  •  6Aq(0) 

55 

3.41 

60 

3.65 

,  100 

4.79 

a. 

is  blue;  (3  is  green. 

Ni(NC>3)2  (174) 

S  • 

9Aq 

-25 

3.36 

-20 

3.66 

—  15m 

3.99 

-10m 

4.38 

S  •  9Aq  +  S  •  6Aq 

-16. 2U 

3.80 

S  • 

6Aq 

-20m 

3.69 

-10 

4.00 

0 

4.35 

+20 

5.27 

40 

6.67 

50 

7.72 

66.  7m 

9.25 

S  •  6Aq  +  S  •  3Aq 

54. 5U 

8.50 

S- 

3Aq 

60 

8.90 

70 

9.76 

80 

10.8 

90 

12.9 

96 

18.6 

NiS04.(NH4)2S04  (299) 

t,  °C 

M 

S  •  6Aq 

25 

0.265 

NiC10H6NH2(SO3)2 
N  aphthylaminedisulfonates 
v.  p.  219 


NiS04.Tl,S04  (299) 

t,  °C 

M 

S  • 

6Aq 

25 

0.070 

Cr03 

(72,  182 

,  264,  269,  358, 

449) 

,  °c 

I  M  ±  2% 

S 

0 

16.2 

20 

16.8 

40 

17.5 

60 

18.3 

80 

19.3 

100 

20.5 

120 

23.0 

(NH4)2Cr04  (449) 

t,  °C 

M 

S 

30 

2.66 

(NH4)2Cr207  (336,  449) 

t,  °C 

M  ±  2% 

S 

15 

1.22 

20 

1.38 

25 

1.59 

30 

1.87 

NH4Cr(S04)2  (263,  298) 

S  • 

12Aq 

0 

0.150 

10 

0.240 

20 

0.342 

30 

0.470 

40 

0.662 

TlCr(S04)2  (298) 

,  °c 

M 

S  • 

12Aq 

25 

0.212 

Ag2Cr04  (523) 

,  °C 

M  +  20% 

20 

8.3  X  10~5 

50 

16.5  X  10~6 

U02C12  (355) 

,°C 

M 

18 

21.9 

(U02)S04  (372) 

s  • 

3Aq 

13 

0.461 

16 

0.513 

U(S04)2  (183) 

s  • 

8Aq 

93 

3.99 

90 

3.50 

80 

2.38 

70 

1.74 

60 

1.30 

50 

0.96 

40 

0.65 

30 

0.430 

20 

0.283 

S  •  8Aq  +  S  •  4Aq 
18U  |  0.270 


U(S04),.- 

-( Continued ) 

H3BO3. - 

(Continued) 

,  °c 

M 

t,  °C 

\  M 

s  • 

4Aq 

S 

20 

0.263 

60 

2.390 

.  60 

0.162 

70 

3.00 

80 

3.81 

U02(N03)2  (509) 

90 

4.90 

S  • 

6Aq 

100 

6.38 

-20 

1.96 

-10 

2.21 

(NH4)2B407  (441) 

0 

2.48 

0 

0.203 

+  10 

2.79 

10 

0.289 

20 

3.17 

20 

0.424 

30 

3  63 

25 

0.516 

40 

4.28 

Ai2(so4)3  ( 

37,  271,  398) 

50 

5.19 

t,  °c 

M  ±  3% 

S  •  6Aq  +  S  •  3Aq 

S  • 

18Aq 

60. 2U 

6.4 

0 

0.92 

10 

0.98 

U  U2C2O4 

(103,  126) 

20 

1.06 

Oxalate 

30 

1.18 

S  •  3Aq(?) 

40 

1.34 

15 

0.0132 

50 

1.52 

25 

0.0180 

60 

1.73 

50 

0 . 0282 

.  100 

2.60 

U02(HC02)2  (108) 

A1(N03)3  (243) 

Formate 

l,  °C 

M 

S  • 

Aq 

S  •  18Aq 

15  | 

0.200* 

25 

3.01 

NH4A1(S04)2  (298,  398) 

U02(CH3C02)2  (108) 

t,  °C 

M  +  4% 

Acetate 

S  •  12Aq 

S  • 

2Aq 

0 

0.088 

17  | 

0.200 

10 

0.202 

U02(C2H5C02)2  (108) 

20 

0.324 

Propionate 

30 

0.460 

S  • 

2Aq 

40 

0.628 

19  | 

0.204 

50 

0.848 

U02(C3H7C02)2  (108) 

60 

1.13 

Butyrate 

70 

1.48 

S  •  2Aq 

80 

1.93 

17 

0.237 

90 

2.48 

U02(C3H7C02)2  (108) 

100 

3.14 

Isobutyrate 

N2H4.A1H(S04)2  (472) 

S  • 

2Aq 

Hydrazine  aluminium  sulfate 

20 

1  0.096 

t,  °C 

M 

U02(C4H9C02)2  (108) 

s . 

25 

12Aq 

1  27 

Isovalerate 

S- 

2Aq 

T1A1(S04)2  (36,  298) 

14 

0.078 

S  • 

12Aq 

0 

0  075 

NH4V(S04)2  (299) 

10 

0.104 

s  • 

12Aq 

20 

0.154 

25 

1.22 

30 

0.223 

T1V(S04)2  (298) 

40 

0.340 

s- 

12Aq 

50 

0.540 

25 

1  0.58 

60 

0.840 

H3BOs  (10>  220,  224,  361) 

SC2(S04)3  (528) 

v.  also 

p.  251 

s  • 

5Aq 

0 

3 

25 

1.05 

0.429 

YCL  ("110,  524*1 

10 

0.582 

0 

3.80 

20 

0.800 

|  20 

3.85 

30 

1.076 

i  80 

4.00 

40 

1.420 

*  In  (524)  are 

given  values  ca. 

50 

1.862 

2.5  %  higher. 
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YBrj  (HO) 


t,  °c 

M 

0 

1.96 

20 

2.32 

40 

2.70 

60 

3.10 

80 

3.53 

100 

4.02 

Y2(S04)3  (HO) 


0 

0.179 

20 

0.154 

40 

0.127 

.  100 

0.035 

Y(N03)3  (110) 


0 

3.39 

10 

4.03 

20 

4.68 

30 

5.32 

70 

7.90 

La(I03)3 

(209,  423) 

s 

25  (209) 

0.001031 

25(423j 

0.00254 

La2(S04)3 

(353,  526) 

t,  °c 

M  ±  10% 

s  • 

9Aq 

0 

0.0534 

10 

0.0469 

20 

0.0405 

30 

0.0348 

40 

0.0297 

50 

0.0253 

60 

0.0220 

70 

0.0191 

80 

0.0167 

90 

0.0143 

100 

0.0122 

La(N03)3  (250) 

t,  °C 

M 

25 

4.65 

La(CH3CO,)3  (510) 


Acetate 


18 

0.65 

Ce(I03)3  (423) 

S 

25 

0.0022 

Ce2(S04)3  (262 

,  526)  ( See  Fig. 

12) 

t,  °C 

M  ±  2% 

S- 

12Aq 

0 

0.291 

10m 

0.300 

20m 

0.310 

S  • 

9Aq 

Om 

0.369 

10m 

0.253 

20m 

0.176 

30 

0.129 

40 

0.101 

50m 

0.0822 

60m 

0.0682 

S- 

cr 

< 

GO 

Om 

0.336 

10 

0.232 

Ce2(S04)3.- 

-( Continued ) 

t,  °C 

M  ±  2% 

S- 

8Aq 

20 

0.169 

30  m 

0.130 

40m 

0.105 

50m 

0.0841 

60m 

0.0712 

S  • 

5Aq 

45m 

0.155 

55m 

0.0765 

70m 

0.0339 

80m 

0.0216 

90m 

0.0142 

100m 

0.0088 

S  • 

4Aq 

35m 

0.149 

40m 

0.108 

50 

0.0605 

60 

0.0379 

70 

0.0260 

80 

0.0187 

90 

0.0129 

100 

0.0079 

S  •  12Aq 

+  S • 9Aq 

6.0mU 

0.296 

S  •  12Aq  +  S  •  8Aq 

3.7U 

0.294 

S  •  9Aq  +  S  •  8Aq 

27. 5U 

0.138 

S  •  9Aq  +  S  •  5Aq 

55 . 7mU 

0.0739 

S  •  9Aq  +  S  •  4Aq 

41. 8U 

0.0975 

S  •  8Aq  +  S  •  5Aq 

54 . 9mU 

0.0772 

S  •  8Aq  +  S  •  4Aq 

40 . 9mU 

0.1025 

Ce2(Se04)3*  (86) 

t,  °C 

M 

0 

0.56 

20 

0.50 

40 

0.46 

60 

0.19 

80 

0.07 

100 

0.03 

*  Hydration  and  stability  of  solid 

phase  uncertain. 

(NH4)2Ce(N03)6  (53°) 

S- 

4Aq 

10 

5.0 

20 

5.7 

30 

6.6 

40 

7.7 

50 

9.6 

S  •  4Aq  +  S  •  xAq 

56U(?) 

11-7(7) 

S- 

xAq 

60 

14.0 

65 

16.8 

(NH4)2Ce(N03)6  (530) 
S 


25 

30 

40 

50 


2.60 

2.76 

3.04 

3.31 


(NH4)2Ce(NOj)8. — (Cont’d) 


t,  °C 

M 

S 

60 

3.56 

70 

3.79 

80 

4.01 

90 

4.23 

NH4Ce(S04)2  (530) 

S- 

4Aq 

20m? 

0.154 

30m? 

0.149 

40m 

0.145 

50m 

0.140 

S • 4Aq  +  S 

20(?)U 

0- 15(?) 

S 

40 

0.093 

50 

0.075 

60 

0.060 

70 

0.046 

80 

0.036 

90 

0.030 

Ce(HC02)3  (530) 

Formate 

15 

0.0145 

75 

0.0136 

Ce(CH3C02)3  (530) 

Acetate 

15 

0.77 

75 

0.47 

Ce(C2H6C02)3  (530) 

Propionate 

15 

0.65 

75 

0.53 

Ce(C3H7C02)3  (530) 

Butyrate 

15 

0.088 

75 

0.050 

Ce(C3H7C02)3  (530) 

Isobutyrate 

20 

0.176 

75 

0.087 

i-t 

o 

(3 1  4) 

15 

4.2 

Pr2(S04)3 

(353,  442) 

S  • 

8Aq 

0m? 

0.35 

10m? 

0.29 

20m? 

0.24 

30m? 

0.20 

40m? 

0.15 

50m? 

0.14 

60  m? 

0.11 

70m? 

0.085 

80m? 

0.061 

S  • 

5Aq 

85 

0.028 

90 

0.023 

95 

0.019 

3 

0m 

0.415(?) 

20m 

0.311(?) 

Pr(N03)3.3Zn(N03)5.24Aq 

(402.5) 

Pr(N03)3.3Co(N03)2.24Aq 

(402.5) 


Pr(N03)3.3Ni(N03)2.24Aq 

(402.5) 

NdCl3  (31 

3,  314,  524) 

t,  °C 

M 

10 

3.86 

20 

3.91 

30 

3.97 

40 

4.05 

50 

4.27 

100 

5.6 

Nd2(S04) 

(353,  526) 

t,  °c 

M 

S- 

8Aq 

0 

0.166 

10 

0.136 

20 

0.111 

30 

0.090 

40 

0.075 

60 

0.057 

80 

0.047 

100 

0.039 

Nd(N03)3.3Zn(N03)2.24Aq 

(402.5) 

Nd(N03)3.3Co(N03)2.24Aq 

(402.5) 

Nd(N03)3.3Ni(N03)2.24Aq 

(402.5) 

SaCl3 

(524) 

t,  °C 

M 

10 

3.59 

20 

3.64 

30 

3.68 

40 

3.77 

50 

3.90 

Sa2(S04)3  (528) 

S- 

8Aq 

25 

0.060 

Gd2(S04)3  (33,  41,  526) 

s- 

8Aq 

0 

0.068 

10 

0.053 

20 

0.044 

30 

0.038 

40 

0.034 

Er2(S04)3  (528) 

S- 

8Aq 

25 

0.22 

Yb2(S04)3  (89) 

S- 

8Aq 

0 

0.71 

10 

0.58 

20 

0.46 

30 

0.36 

40 

0.27 

50 

0.21 

60 

0.16 

70 

0.13 

80 

0.11 

90 

0.09 

100 

0.07 
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Rare  Earth  Bromates  (2  49.5) 

Solid  Phase  R(Br03)3  •  9Aq 


Wt.  %  of  R(Br03)3  •  9Aq  in  solution 


\R 
°C \ 

La 

Pr 

Nd 

Sa 

Gd 

Tb 

0 

64.8 

47.0 

39.9 

33.2 

33.4 

39.9 

5 

68.2 

51.4 

44.5 

37.6 

37.5 

43.6 

10 

71.5 

55.3 

48.6 

42.0 

41.2 

47.3 

15 

74.9 

59.0 

52.7 

46.2 

45.3 

50.6 

20 

78.4 

62.7 

56.3 

50.2 

48.9 

53.9 

25 

82.2 

66.2 

60.2 

54.0 

52.5 

57.1 

30 

87.3 

69.8 

63.8 

57.5 

55.8 

60.3 

35 

91.4 

73.6 

67.3 

61.1 

59.1 

63.4 

40 

77.2 

70.2 

64.7 

62.4 

66.5 

45 

81.3 

74.4 

68.2 

66.2 

69.4 

Bromonitrobenzenesulfon- 


ates  of  Rare  Earths  (255) 

A  =  (C6H3BrN02S03) 

t  = 

25°C 

M 

TaA3  ■  12Aq 

0.0674 

YA3  •  lOAq 

0.0653 

L&A3  •  8Aq 

0 . 0509 

C6A3  •  8Aq 

0.0598 

PrA3  •  8Aq 

0.0618 

NdA3  •  8Aq 

0 . 0735 

SaA3  ■  lOAq 

0.0790 

EuA3  •  lOAq 

0.0677 

GdA3 • lOAq 

0.0630 

ErA3 • 12Aq 

0 . 0639 

YbA3 • 12Aq 

0 . 0774 

Dimethylphosphates  of  Rare 

Earths  (340) 

A  =  (CH3)2P04 

t  = 

25°C 

M 

ya3 

0.0603 

La  A  3 

2.02 

CeA3 

1.544 

PrA3 

1.242 

NdA3 

1.080 

SaA3 

0.670 

GdA3 

0.449 

ErA3 

0.0330 

YbAa 

0.0219 

(NH4)2HfF6  (227) 

t,  °C 

M* 

0 

0.897 

20 

1.420 

Hf  =  178.6. 

*  Per  1  soln. 

(NH4)3HfF7  (227) 

0 

0.418 

20 

0.587 

BeS04  (56,  59 

,  268,  291,  527) 

t,  °C 

M 

S  •  4Aq(?) 

25 

4.00 

30 

4.15 

40 

4.50 

50 

5.00 

60 

5.50 

70 

6.10 

80 

6.8 

BeS04. — ( Continued ) 
S  •  4Aq(?) 


t,  °C 

M 

90 

7.8 

100 

9.4 

110 

11.8 

S  •  4Aq  +  S  •  2Aq 

113(?) 

13. 0(?) 

S  •  2Aq(?) 

80(m?) 

8.0 

90  (m?) 

9.2 

10O(m?) 

10.5 

110(m?) 

12.3 

S  •  6Aq(?) 

25 

4.8* 

25 

0.78| 

Little  agreement  as  to  com- 
pn.  of  phases  or  solubilities. 

*  (291).  (527). 


MgCl2  (40>  44,  139,  236,  426, 

482)  (See  Fig.  13) 
t,  °C  |  M  ±  2%* 

S  •  12Aq 


-35 

-30 

-25 

-20 

-16.4 


2.68 

2.99 

3.32 

3.80 

4.63 


S  •  12Aq  +  S  ■  8Aq(a) 
-16. 8E  4.86 

S  ■  12Aq  +  S  •  8Aq(/3) 

—  17.4mE  |  5.00 

S  •  12Aq  +  S  •  6Aq 
— 19 . 4mE  |  5.24 

S  •  6Aq  +  S  •  8Aq(/3) 

-  9.6mU  |  5.39 


S  •  6Aq  +  S  •  8Aq(a) 


-  3.4U 

5.49 

S  • 

6Aq 

0 

5.50 

20 

5.76 

60 

6.39 

80 

6.82 

100 

7.59 

S  •  6Aq  +  S  •  4Aq 
116. 7U  I  8.98 


120 

140 


S  •  4Aq 


9.07 

9.60 


MgCl2. — 

[Continued) 

t,  °C 

M  ±  2%* 

S- 

4Aq 

160 

10.39 

180 

12.69 

S  •  4Aq  +  S  •  2Aq 

181. 5U 

13.21 

S  • 

2Aq 

186 

13.34 

*  Below  100°. 

Mg(C103)2 

(80,  323,  357) 

t,  °C 

M  +  3% 

S  ■ 

6Aq 

-20 

5.54 

-10 

5.71 

0 

5.96 

+10 

6.30 

20, 

6.87 

30 

8.03 

35m 

9.15 

35.  lm 

9.25 

S  ■  6Aq  +  S  •  4Aq 

32U(?) 

8.4(?) 

S  •  6Aq  +  S  •  2Aq 

35mE 

9.45 

S  • 

4Aq 

42 

9.21 

65.5 

11.70 

S  • 

2Aq 

4-0m 

9.90 

50m 

10.81 

60m 

11.78 

70m 

12.80 

MgBr2  (320,  357) 

t,  °c 

M 

s 

•  6Aq 

0 

4.99 

20 

5.25 

40 

5.55 

60 

5.84 

80 

6.16 

100 

6.53 

120 

6.94 

140 

7.52 

150 

8.00 

160 

8.70 

164 

9.25 

Mgl2  (320,  357) 


S  • 

8Aq 

0 

4.35 

20 

5.03 

30 

5.48 

40 

6.20 

43.  6m 

6.94 

S  •  8Aq  +  S  •  6Aq 

43.0 

6.54 

S  • 

6Aq 

60 

6.62 

„  140 

6.90 

160 

7.01 

180 

7.17 

200 

7.37 

220 

7.70 

Mg(I03) 

(357,  358) 

t,  °C 

|  M  ±  4% 

S  • 

lOAq 

0 

0.084 

10 

0.152 

20m 

0.306 

30m 

0.566 

35m 

0.752 

S • lOAq  +  S • 4Aq 

13. 9U 

0.200 

S  • 

4Aq 

0m 

0.158 

20 

0.222 

40 

0.254 

60 

0.380 

80 

0.480 

100 

0.606 

MgS04  (26,  44,  70,  144,  180, 

199,  202,  217, 

237,  247,  301, 

447,  482 

496,  522) 

t,  °C 

M 

s  • 

12Aq 

-  3.9 

1.95 

S  ■  12Aq  +  S  •  7Aq 

+  1.8U 

2.22 

S  • 

7Aq 

10 

2.53 

20 

2.88 

30 

3.30 

40 

3.70 

S  •  7Aq  +  S  •  6Aq 

48. 2U 

4.10 

S  • 

6Aq 

50 

4.15 

60 

4.55 

S  •  6Aq  +  S  ■  Aq 

68U 

4.88 

S  • 

Aq 

80 

5.3 

100 

5.9 

120 

6.6 

MgS2Oe  (11) 

S  • 

6Aq 

0 

2.54  +  2% 

10 

2.67  +  2% 

20 

2.80  +  2% 

30 

2.93+2% 

Mg(N03)2  (174,  247,  357) 

t,  °C 

M  +  2% 

S  ■ 

9Aq 

-25 

3.64 

-20 

3.88 

S  •  9Aq  +  S  •  6Aq 

—  18U 

4.14 

S  • 

6Aq 

-10 

4.28 

0 

4.48 

+20 

5.00 

40 

5.66 

60 

6.52 

80 

7.72 

90 

9.25 

85 

12.2 

80 

13.0 

70 

13.8 

MgS04.(NH4)2S04 

(299,  303,  402) 


l,  °c 

M 

S  •  6Aq 

0 

0.468 

10 

0.580 

20 

0.710 

30 

0.859 

40 

1.023 

60 

1.391 

80 

1.911 

100 

2.60 

MgCOs  (v.  Vol.  Ill,  p.  377) 

MgC4H404  (484) 

Succinate 

15 

2.29 

100 

14.1 

MgC4H405  (132) 

LMalate 

S  • 

3Aq 

0 

0.132 

10 

0.146 

20 

0.159 

30 

0.173 

40 

0.186 

MgC4H405  (132) 

dLMalate 

S  •  2.5Aq 

0 

0.060 

10 

0.068 

20 

0.076 

30 

0.084 

40 

0.092 

MgC4H406  (132) 

Tartrate 

S- 

4Aq 

0 

0.0313 

10 

0.0457 

20 

0.0610 

30m 

0.0782 

37.5m 

0.0963 

S  •  4Aq  +  S  •  2Aq 

26U 

0.071 

S  • 

2Aq 

10m 

0.078 

20m 

0.074 

30 

0.068 

40 

0.059 

MgC4H406  (132) 

Racemate 

S- 

5Aq 

0 

0 . 0235 

10 

0.0317 

20 

0.0420 

30 

0.0541 

40 

0 . 0680 

Mg(C0lH6CO2)2  (484) 

Benzoate 

15 

0.23 

100 

0.74 

Mg(C6H5CH:CHC02)2  (484) 

Cinnamate 

15 

0.027 

100 

0.062 

STRONG  ELECTROLYTES 


MgC10H6NH2(SO3)2 
Naphthy  laminedisulfonates 
v.  p.  219 


Mg2Ge04  (350) 

t, 

°C 

M 

26 

0 . 000087 

MgCl2.2CdCl2  (421) 

t, 

°C 

M  +  3% 

S- 

l2Aq 

0 

1.80 

20 

2.11 

,  80 

3.16 

100 

3.57 

120 

4.04 

MgCr04  (357) 

°C 

M 

S  • 

7Aq 

18 

5.2 

Mg(N03),.Pr(N03)3.24Aq 

(402.5) 

Mg(N03)2.Nd(N03)3.24Aq 

(402.5) 

Ca(OH)2  (27, 

29,  77,  84,  215, 

219,  226 

306,  419) 

t, 

°C 

M  ±  3% 

3 

0 

0.0239 

10 

0.0230 

20 

0.0218 

30 

0 . 0202 

,  100 

0.0090 

125 

0.0052 

150 

0.0030 

175 

0.0018 

200 

0.0013 

CaCl2(17,  22, 

139,  279, 

( See  Fig.  14) 

t,  °C 

M  +  2% 

s  ■ 

6Aq 

-  50 

3.92 

-  40 

4.13 

-  30 

4.36 

-  20 

4.64 

-  10 

4.96 

0 

5.35 

+  10 

5.85 

20 

6.70 

25 

7.38 

30.2m 

9.25 

S  •  6Aq  +  S  •  4Aq(a) 

30. 0U 

9.14 

S  •  6Aq  +  S  •  4Aq(0) 

29 . 2mE 

10.25 

S  •  4Aq(«) 

20m 

8.17 

35 

9.74 

40 

10.41 

S  •  4Aq(a) 

+  S  •  2Aq 

45. 5U 

11.73 

S  •  4Aq  (/3) 

20m 

9.41 

30m 

10.35 

35m 

10.92 

IN  H20:  73- 

12  TO  77-8 

229 

CaCl2. — ( Continued ) 

Cal  2. — ( Continued ) 

t,  °C 

M  ±  2  %* 

t,  °C 

M  +  5% 

S  •  4Aq(/3)  +  S  •  2Aq 

S  • 

6Aq 

38 . 4m  U  | 

11.50 

+  20* 

7.00 

S  • 

2Aq 

40 

8.30 

40m 

11.5 

60 

10.2 

60 

12.3 

S- 

xAq 

80 

13.2 

80 

12.8 

100 

14.2 

100 

16.0 

120 

15.4 

*  There  is  a  transition  pt.  ca.  40 °. 

140 

17.2 

Detns.  at  higher  t  are  very  inaccurate. 

160 

20.0 

Ca(I03)  2 

(357,  358) 

S  •  2Aq  +  &  *  Aq 

t,  °c 

M  +  3% 

175. 5U 

26.8 

s  • 

6Aq 

S  • 

Aq 

0 

0.0025 

200 

28.0 

10 

0.0040 

220 

29.0 

20 

0 . 0667 

240 

29.9 

30 

0.0105 

S  •  Aq  +  S 

40m 

0.0156 

260U 

30.5 

50m 

0 . 0228 

t,  °ct  (296) 

M 

60m 

0 . 0326 

S  • 

6Aq 

S  •  6Aq  +  S  ■  Aq 

29.31 

10.02 

30. 5U 

0.0106 

29.49 

9.875 

S 

Aq 

29.64 

9.754 

20m 

0.0088 

29.71 

9.661 

40 

0.0124 

29.76 

9.610 

60 

0.0160 

29.80 

9.552 

80 

0.0196 

29.83 

9.501 

100 

0.0231 

29.87 

9.439 

29.89 

9.375 

CaS  (420) 

29.91 

9.320 

t,  °C 

M 

29.92 

9.265 

20 

0 . 00295 

29.92 

9.219 

29  93 

9  151 

CaS04  (52,  145 

,  203,  208,  234, 

29.90 

9.091 

240,  241,  319,  405,  495) 

29.85 

9.010 

t,  °c* 

Mf 

29.80 

8.923 

s  • 

2Aq 

29.73 

8.838 

0 

0.01292 

29.65 

8.726 

10 

0.01418 

29.53 

8.618 

20 

0.01510 

*  +2  %  below  100°. 

25 

0.01537 

f  There  may  be 

an  absolute  error  of 

30 

0.01548 

0.15°.  The  relative  error  seems  to  be 

35 

0.01554 

0.01°. 

40 

0  01553 

60 

0.01477 

Ca(C103)2  (357) 

80 

0.01361 

t,  °C 

M 

100 

0.01240 

s  • 

2Aq 

S(«) 

18 

[  8.6 

100 

0.00625 

125 

0 . 00389 

CaBr2  (279,  304) 

150 

0.00220 

t,  °C 

M  ±  5% 

175 

0.00110 

S  • 

6Aq 

200 

0.00059 

0 

6.2 

m 

20 

7.1 

100 

0.01188 

34.2 

9.3 

125 

0.00662 

S- 

xAq 

150 

0.00378 

40 

10.6 

175 

0.00220 

60 

13.9 

200 

0.00121 

105 

15.6 

*  At  107°,  S  •  2Aq  — >  S  •  0.5Aq.  At 

63.5°,  S  •  2Aq  — > 

s. 

t  Metastable  equil.  above  60°. 

Cal,  (*44.  z'») 

S- 

6Aq 

CaS,03  (274) 

-  20 

5.60 

t,  °C 

M 

0 

6.20 

9 

-  .  _ 

2.72 
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CaS206 

(11* 

245) 

t, 

°c 

M 

s  • 

4Aq 

0 

0.800 

10 

1.030 

20 

1.275 

30 

1.516 

Ca(N03)2. — ( Continued ) 
t,° C  |  M  ±  1  % 
S 


20m 

20.72 

50m 

21  7 

75 

22.0 

100 

22.1 

CaSe04  (i44) 


t,  °C 

M  ±  10% 

S  • 

2Aq 

0 

0.43 

10 

0.45 

20 

0.45 

30 

0.43 

.70 

0.28 

Ca(N02)2  (379) 

t,  °C 

M  ±  3% 

S- 

4Aq 

-10 

4.26 

0 

4.68 

+10 

5.22 

20 

5.84 

30 

6.66 

S  •  4Aq  +  S  •  Aq 

40. 3U 

8.00 

S- 

Aq 

50 

60 

70 

80 

90 

8.98 

10.14 

11.58 

13.8 

18.1 

Ca(N03)2  (22, 

28,  29,  77,  274, 

357,  487)  (See  Fig.  15) 

t,  °C 

M  ±  1% 

S  •  4Aq(a)  +  Ice 

-28. 7E 

4.58 

S  •  4Aq(a) 

-20 

4.98 

-10 

5.53 

0 

6.22 

+  10 

7.00 

20 

7.88 

25 

8.41 

30 

9.31 

35 

10.32 

40 

11.94 

42.7 

13.90 

S  •  4Aq(a)  +  S  •  3Aq 

42. 5E 

14.84 

S  •  4Aq(/3) 

30m 

9.78 

35m 

11.05 

38m 

12.19 

39.  6m 

13.90 

S  •  4Aq  03)  +  S  ■  3Aq 

39 . 5mE 

14.43 

S- 

3Aq 

40 

14.43 

45 

15.25 

50 

17.15 

51.1 

18.5 

50 

20.2 

S  •  3Aq  +  S  •  2Aq 

48. 4E 

21.3 

S • 2Aq  +  S 

51. 3U 

21.65 

CaC03  (v.  Vol.  Ill,  p.  377) 
Ca(HC02)2  (267,  305) 
Formate 


t,  °C  |  M  ±2% 
S 


0 

1.242 

20 

1.276 

.  100 

1.414 

CaC3H204  (328) 
Malonate 


t,  °C 

M 

S 

0 

0.0204 

10 

0.0232 

20 

0.0256 

30 

0.0278 

40 

0.0297 

50 

0.0311 

60 

0.0323 

70 

0.0332 

CaC4H404  (328,  332,  384) 

Succinate 


t,  °C 

M  ±  2% 

S- 

3Aq 

0 

0.0736 

10 

0 . 0773 

20 

0.0813 

S  •  3Aq  +  S  •  Aq 

29U 

0 . 0850 

S 

Aq 

30 

0.0838 

70 

0.0491 

15(484) 

0.083 

100(484) 

0.043 

CaC4H404*  (328) 

Isosuccinate 

t,  °C 

M  +  5% 

0 

0 . 0334 

10 

0.0336 

20 

0.0331 

30 

0.0321 

40 

0.0305 

50 

0.0282 

60 

0.0252 

70 

0.0218 

*  The  solid  phase  is  unknown. 
There  may  be  a  transition  pt. 

CaC4H40 

6  (78 

132 

246,  384) 

Z-Malate 

t,  °C 

S 

Aq 

M* 

0 

0.040 

20 

0.050 

40 

0.046 

60 

0.042 

80 

0.038 

*  Little 

agreement. 

Probably  a 

transition  pt.  ca.  20°. 


CaC4H406  (132) 

dZ-Malate 

t,  °C 

M 

0 

0.0143 

10 

0.0160 

20 

0.0173 

30 

0.0189 

40 

0 . 0202 

CaC4H406  (”2)* 

Tartrate 

S  • 

4Aq 

0 

0.0010 

10 

0.00133 

20 

0.00173 

30 

0 . 00220 

40 

0 . 00280 

*  According  to  (79)  the  values  for 

M  are  much  higher. 

CaC4H406  (132) 

Racemate 

S  • 

4Aq 

0 

0.00012 

10 

0.00016 

20 

0.00021 

30 

0.00026 

40 

0.00051 

Ca(CH3CO,)2  (267,  305) 

Acetate 

t,  °C 

M  ±  2% 

S  • 

2Aq 

0 

2.37 

10 

2.27 

20 

2.20 

30 

2.14 

40 

2.10 

60 

2.07 

80 

2.12 

S  •  2Aq  +  S  •  Aq 

84U 

2.14 

S- 

Aq 

85 

2.09 

90 

1.97 

100 

1.88 

Ca(C2H6C02)2  (267,  305) 

Propionate 

S  • 

Aq 

0 

2.28 

10 

2.20 

20 

2.14 

30 

2.10 

40 

2.07 

60 

2.05 

80 

2.14 

90 

2.26 

100 

2.60 

Ca(C3H7C02)2(82.  121, 216,  305) 

Butyrate 
S  •  Aq 


0 

20 

40 


0.930 

0.840 

0.701 


Ca(C3H7C02) 

2. — (C  ontinued ) 

t, 

°C 

1  M  ±  2% 

s 

■  Aq 

60 

0.709 

70 

0.700 

80 

0.700 

100 

0.740 

Ca(C3H7C02)2 

(82,  305,  458) 

Isobutyrate 

S  • 

5Aq 

0 

0.933 

10 

0.987 

I  20 

1.046 

1  60 

1.327 

S  •  5Aq  +  S  •  Aq 

62  U 

1.340 

S 

Aq 

70 

1.30 

80 

1.26 

90 

1.24 

100 

1.22 

Ca(C4H9C02)2  (332,*  458) 

Methylethylacetate 

t, 

°C 

M 

0 

1.19 

20 

1.39 

40 

1.45 

60 

1.37 

70 

1.27 

*  States  that  there  are  hydrates  S  •  - 

5Aq,  S 

3Aq,  and 

S  •  Aq  between  O- 

90°C,  and  S  •  3Aq  -f  S  •  Aq  at  ca.  40°. 

Ca(C4H9C02)2  (286) 

T  rimethylacetate 

S  ■ 

5Aq 

0 

0.300 

10 

0.282 

20 

0.270 

30 

0.264 

40 

0.265 

50 

0.272 

80 

0.304 

Ca(C4H9C02)2  (176,  305) 

n- Valerate 

t, 

°C 

M  +  3% 

S  • 

Aq 

0 

0.408 

10 

0.383 

20 

0.363 

30 

0.346 

40 

0.335 

60 

0.326 

80 

0  328 

100 

0.366 

Ca(C4H9C02)2  (“05,  458*) 

Isovalerate 

t, 

°C 

M  ±  3% 

s* 

3Aq 

0 

1.075 

10 

0.937 

20 

0.900 

30 

0.895 

40 

0.908 

S  •  3Aq  +  S  •  Aq 

45. 5U 

0.923  * 
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Ca(C4H9C02)  2 

— ( Continued ) 

t,  °c  1 

M  ±  3% 

s- 

Aq 

50 

0.824 

60 

0.759 

70 

0.718 

80 

0.697 

90 

0.687 

100 

0.683 

*  The  data  of  (458)  give  a  continu- 

•us  curve  with  a  maximum. 

Ca(C6H6C02)2  (474) 

Benzoate 

t,  °C 

M  ±  1% 

S  • 

3Aq 

0 

0.0789 

10 

0 . 0873 

20 

0.0966 

30 

0.1071 

40 

0.1218 

50 

0.1447 

60 

0.168 

70 

0.202 

80 

0.244 

90m 

0.302 

S-3Aq  +  S-Aq(?) 

84. 7U 

0.270 

S  •  Aq(?) 

80m 

0.261 

90 

0.281 

100 

0.309 

t,  °C 

M 

00 

T— 1 

0.33 

100  (484) 

0.40 

Ca(C6H5CH:CHC02)2  (253) 

Cinnamate 

2 

0 . 0058 

15* 

0 . 0063 

26 

0.0084 

100* 

0.035 

*  According  to  (484). 

CaC10H5NH2(SO3)2 

Naphthylaminedisulfonates 

V.  p 

.  219 

CaCr04  (360) 

(Nee  Fig.  16) 

t,  °C 

M 

S  •  2Aq(a) 

0m 

1.12 

10m 

0.99 

20m 

0.97 

30m 

0.93 

40m 

0.87 

45m 

0.815 

S  •  2Aq(,S) 

0m 

0.695 

10m 

0.716 

20m 

0.732 

30m 

0.744 

40m 

0.744 

S  •  2Aq(j3)  +  S  •  Aq 

14mU 

0.72 

S 

Aq 

0m 

0  84 

20m 

0.68 

40m 

0  53 

CaCr04. — 

(■ Continued ) 

SrBr  2 . — (C  ontinued) 

t,  °C  | 

M 

t,  °C 

M  ±  3% 

s  • 

Aq 

S  •  6Aq 

60m 

0.40 

30 

4.31 

80  m 

0.270 

40 

4.65 

100m 

0.204 

50 

5.02 

S-( 

).5Aq 

60 

5.42 

0m 

0.44 

70 

6.00 

20m 

0.29 

80 

6.93 

40  m 

0.165 

S  •  6Aq  +  S  •  2Aq 

60m 

0.084 

88. 6U 

8.54 

80  m 

0.055 

S  • 

2Aq 

100m 

0.049 

90 

8.60 

S 

100 

9.01 

0 

0.26 

110 

9.43 

20 

0.16 

Srl2  (I44 

279,  330) 

40 

0.10 

t,°  c 

M  ±  5% 

60 

0.058 

s  • 

6Aq 

80 

0.035 

-10 

4.7 

100 

0.028 

0 

4.9 

Sr(OH)2  (419.  436,  444) 

+10 

5.1 

s  • 

8Aq 

20 

5.3 

0 

0.0338 

30 

5.5 

10 

0 . 0463 

40* 

5.8* 

20 

0.0656 

50 

6.0 

30 

0.0975 

60 

6.4 

40 

0.145 

70 

6.9 

50 

0.209 

80 

7.8 

60 

0.302 

S  •  6Aq  +  S  •  :rAq 

70 

0.439 

84(?)U  | 

9.3(?) 

80 

0.72 

S  • 

xAq 

85 

0.96 

100 

10.5 

90 

1.34 

*  Above  40°  +  10  %. 

95 

1.75 

SrS2Oc  (ii) 

100 

2.28 

t,  °C 

M 

SrCL  (3  39,  144,  201,  207,  275, 

s  • 

4Aq 

330,  347 

417,  494) 

0 

0.191 

t,  °C 

|  M  ±  2% 

10 

0.315 

s  • 

6Aq 

20 

0.487 

-20 

2.38 

30 

0.702 

-10 

2.58 

Sr(SH)2  (489) 

0 

2.81 

t,  °C 

M  ±  2% 

+  10 

3.05 

s 

4Aq 

20 

3.33 

0 

2.46 

30 

3.69 

20 

2.73 

40 

4.13 

40 

3.01 

50 

4.65 

60 

3.30 

60 

5.24 

80 

3.59 

S  ■  6Aq  +  S  •  2Aq 

100 

3.87 

61.34U 

5.31 

Sr(N02)2  (379) 

S  • 

2Aq 

t,  °C 

M  ±  3% 

70 

5.54  +  5% 

s 

Aq 

80 

5.82+5% 

-  5 

2.75 

90 

6.08  +  5% 

+  1.5 

3.30 

Sr(C103)2  (357) 

35 

4.26 

t,  °C 

M 

55 

5.10 

S 

70 

5.82 

18 

6.9 

85 

6.69 

SrRr,  ('144,  210,  279,  330,  417) 

100 

7.90 

t,'°  C 

M  ±  3% 

Sr(N03)2  (37> 

106,  112,  144, 

s  • 

6Aq 

155,  201, 

275,  382) 

O 

t-H 

1 

3.22 

t,  °c 

I  M  ±  1% 

0 

3.46 

s  • 

4Aq 

+10 

3.72 

-10 

1.40 

20 

4.00 

0 

1.89 

Sr(N03)2.— 

-( Continued ) 

t,  °C  | 

M  ±  1% 

s  • 

4Aq 

+  10 

2.55 

20 

3.34 

25 

3.75 

30 

4.10 

S • 4Aq  + S 

31U 

4.21 

S 

40 

4.30 

60 

4.46 

80 

4.62 

100 

4.80 

SrC03  ( v .  Vol.  Ill,  p.  377) 

Sr(C4H404)  (484) 

Succinate 

t,  °C 

M 

15 

0.0216 

100 

0.0106 

SrC4H4C)5 

(78,  132) 

LMalate 

S  • 

4Aq 

0 

0.0090 

10 

0.0135 

20 

0.0191 

30 

0.0270 

40 

0.0397 

SrC4H406  (132) 

dZ-Malate 

S  •  2.5Aq 

0 

0.0131 

10 

0.0144 

20 

0.0156 

30 

0.0214 

40 

0.0265 

SrC4H40 

6  (79<  132) 

Tartrate 

S- 

4Aq 

0 

0 . 0042 

10 

0.0061 

20 

0.0080 

30 

0.0104 

40 

0.0130 

50 

0.0160 

60 

0.0194 

70 

0 . 0238 

80 

0 . 0290 

90 

0.0356 

SrC4H406  (132) 

Racemate 

S- 

4Aq 

0 

0.00045 

10 

0 . 00079 

20 

0.00111 

30 

0.00142 

40 

0.00173 

Sr(CH3C02)2  (376) 


Acetate 

t,  °C  |  M 
S  •  4Aq 

0 

5 

10m 


±  0.5% 

1.80 

1.94 

2.12 
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Sr(CH  3C  O  2)  2. — ( Continued ) 
t,  °C  |  M  ±  0.5% 
S  •  4Aq  +  S  •  0.5Aq 
9.5U  I  2.10 


S  •  0.5Aq 


10 

2.09 

20 

1.99 

40 

1.86 

60 

1.78 

80 

1.76 

100 

1.77 

Sr(C6H3C02)2  (380) 

Benzoate 

t,  °C 

M 

15* 

0.166 

15 

0.168 

25 

0.172 

35 

0.178 

t— ‘ 

O 

O 

* 

0.180 

* 

According  to  (484). 

Sr(Cf,H5CH:CHC02)2  (4«4) 

Cinnamate 

15 

0.031 

100 

0.084 

SrCI0H5NH2(SO3)2 

Naphthylaminedisulfonates 

v.  p.  219 

Ba(OH)2  (221 

224,  330,  382, 

410,  419,  434,  454,  465) 

t,  °c 

M  +  2% 

s  • 

8Aq 

0 

0.099 

5 

0.125 

10 

0.158 

15 

0.193 

20 

0.233 

25 

0.275 

30 

0.330 

40 

0.48 

50 

0.76 

60 

1.24 

65 

1.58 

70 

2.24 

S  •  8Aq  +  S  •  4(?)Aq 

78. 0U 

BaCl2  (139,  201,  312,  330,  344, 

363,  447,  450,  453,  485) 

S- 

2Aq 

-10 

1.46 

0 

1.52 

+10 

1.61 

20 

1.72 

30 

1.83 

40 

1.94 

.  100 

2.82 

Ba(C102)2  (290) 

/,  °C 

M  ±  3% 

0 

1.61 

20 

1.62 

40 

1.73 

60 

2.00 

80 

2.94 

100 

2.97 

Ba(C103) 

(80,  503) 

t,  °C 

M 

Aq 

0 

0.65 

10 

0.88 

20 

1.11 

30 

1.37 

40 

1.64 

60 

2.20 

80 

2.79 

100 

3.48 

105 

3.67 

Ba(C104)2  (80) 

0 

6.4 

20 

8.5 

100 

17.0 

BaBr2  (144,  278,  330) 

t,  °C 

I  M  ±  5% 

S  • 

2Aq 

-20 

2.8 

0 

3.1 

+20 

3.4 

25 

3.52 

40 

3.7 

60 

4.0 

80 

4.3 

100 

4.6 

Ba(Br03) 

(206,  503) 

t,  °C 

M  +  0.5% 

S 

Aq 

0 

0.00730 

10 

0.01121 

20 

0.01668 

25 

0.02018 

30 

0.02441 

40 

0.03375 

50 

0 . 0445 

60 

0.0590 

70 

0 . 0763 

80 

0.0928 

90 

0.1129 

100 

0.148 

Bal2  (144 

,  279,  330) 

t,°  c 

M  ±  3% 

S  • 

6Aq 

-10 

3.90 

0 

4.33 

+10 

4.77 

20 

5.20 

30 

5.64 

S  •  6Aq  +  s  •  2Aq 

40  U 

6.06 

S  • 

2Aq 

50 

6.20 

100 

6.93 

[Cf.  however  the  recent  deter- 

minations  by  ( 

537).] 

Ba(I03)2  ( 

211  *,  503) 

O 

O 

M 

S  • 

Aq 

0 

0.000164 

10 

0 . 000285 

20 

0 . 000450 

25 

0.000540 

Ba(I03)  2« 

— ( Continued ) 

BaC3H204  (3,s) 

t,  °c 

|  M 

Malonate 

s 

•Aq 

t,  °C 

M 

30 

0.000635 

S  •  2Aq(?) 

40 

0.00084 

0 

0.0059 

50 

0.00115 

10 

0.0074 

60 

0.00149 

20 

0 . 0088 

70 

0.00190 

30 

0.0101 

80 

0.00236 

40 

0.0111 

90 

0 . 00290 

50 

0.0120 

*  At  25°  gives 

M  =  0.000792. 

60 

0.0128 

BaS03  (428) 

70 

0.0132 

20 

0.00091 

BaC4H404  (328) 

Isosuccinate 

BaS206  (ii) 

S 

0*. 

O 

Q 

|  M  ±  1% 

0 

0.076 

S- 

2Aq 

10 

0.112 

0 

0.286 

20 

0.142 

10 

0.443 

30 

0.164 

20 

0.629 

40 

0.179 

30 

0.833 

50 

0.185 

60 

0. 184 

Ba(SH)2  (488) 

70 

0.174 

t,  “C 

M 

s 

4Aq 

BaC4H40 

(328,  384) 

-20 

2.30 

Succinate 

ft 

0 

2.38 

0 

0.0168 

+20 

2.45 

10 

0.0170 

40 

2.59 

15* 

0.0159 

60 

2.79 

20 

0.0164 

80 

3.15 

30 

0.0156 

100 

3.81 

40 

0.0145 

BaSe04  (325) 

50 

0.0133 

S 

70 

0.0108 

25 

0 . 000288 

100* 

0.0081 

Ba(NQ2)2  (379) 

BaC4H406  (78,  132,  384) 

O 

O 

M  ±  3% 

Z-Malate 

S- 

Aq 

E 

-10 

2.27 

0 

0.029 

0 

2.39 

20 

0.032 

+10 

2.59 

40 

* 

0.035 

20 

2.93 

60 

0.038 

30 

3.49 

80 

0.040 

40 

4.22 

0 

0.038 

50 

5.10 

20 

t 

0.046 

60 

6.06 

40 

0.053 

70 

7.13 

*(78).  f(132, 

384). 

80 

8.7 

BaC4H40 

(79,  132) 

90 

10.6 

Tartrate 

100 

13.9 

S 

•  0 . 5Aq(?) 

110 

19.8 

0 

0.00070 

Ba(N03)2  (104 

106,  144,  145, 

10 

0.00084 

155,  201,  312,  363,  3821 

20 

0 . 00096 

t,  °C  | 

M  +2% 

30 

0.00110 

!= 

1 

40 

0.00124 

0 

0.190 

60 

0.00154 

10 

0.262 

80 

0.00188 

20 

0.359 

BaC4H406  (132) 

30 

0.445 

Racemate 

40 

0.550 

S 

50 

0.660 

0 

0 . 00085 

|  60 

0.780 

10 

0  00096 

1  100 

1.32 

20 

0.00108 

30 

0  00120 

BaC03  (v.  Vol.  Ill,  p.  377) 

40 

0.00131 
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Ba(CH3C02)2  (267»  516) 

Acetate 

t,  °C 

M  ±  1% 

s- 

3Aq 

0 

2.27 

10 

2.50 

20 

2.79 

25m 

3.02 

S  •  3Aq  +  S  •  Aq 

23U 

2.90 

S 

•Aq 

30 

2.94 

35 

2.98 

40 

3.05 

S  •  Aq  +  S 

42U 

3.08 

S 

45 

3.05 

50 

3.01 

60 

2.94 

70 

2.89 

80 

2.88 

90 

2.90 

100 

2.94 

Ba(C2H5C02)2  (267,  525) 

Propionate 

t,  °C 

M 

0 

2.02 

10 

1.98 

20 

1.97 

30 

2.01 

40 

2.05 

50 

2.12 

60 

2.19 

70 

2.28 

80 

2.41 

90 

2.58 

100 

2.85 

Ba(C3H7C02)2  (121) 

Butyrate 

S  •  2Aq(?) 

0 

1.20 

10 

1.18 

20 

1.16 

30 

1.15 

40 

1.15 

50 

1.17 

60 

1.21 

70 

1.27 

Ba(C5H902)2  (286) 

T  rimethylacetate 

S- 

5Aq 

0 

1.01 

20 

0.97 

40 

0.94 

Ba(C4H9C02)2  (176) 

n- Valerate 

0 

0.64 

10 

0.61 

20 

0.59 

30 

0.58 

40 

0.58 

50 

0.59 

60 

0.61 

70 

0.64 

Ba(C6H6C02)2  (484) 
Benzoate 


t,  °C 

M 

15 

0.118 

100 

0.295 

Ba(C0H6CH:CHCO2)2  (484) 

Cinnamate 

15 

0.0167 

100 

0.054 

BaC3H405S  (170) 

dLSulfopropionate 

24.6 

0.246 

Ba[CcH2(N02)30]2  (156) 

Picrate 

S  ■ 

5Aq 

25 

0.0212 

Ba[C6H2(N02)20HC0,]2  (156) 

Dinitrosalicylate 

S 

25 

0.0107 

BaC10H5NH2(SO3)2 

N  aphthy  laminedisulf  onates 

v.  p.  219 

BaCl2.CdCl2  (421) 

t,°  C 

M  ±  3% 

S  • 

4Aq 

20 

1.80 

40 

2.22 

60 

2.75 

80 

3.42 

100 

4.28 

BaCl2.2CdCl2  (421) 

S 

•  5Aq 

20 

1.43 

40 

1.66 

60 

1.93 

80 

2.28 

100 

2.68 

RaSO 

4  (297) 

t,  °C 

M 

25 

6.5  X  10"8 

LiOH  (128,  393,  449) 

t,  °C 

M  ±3% 

s 

Aq 

10 

5.30 

20 

5.32 

30 

5.36 

40 

5.42 

50 

5.53 

60 

5.72 

70 

6.00 

80 

6.38 

LiF  (357) 

l,  °C 

M 

18 

0.104 

LiCl  (47,  48,  139,  222,  278,  279, 

396, 

397) 

t,  °c 

M  ±  5% 

s  • 

2Aq 

0 

15.3 

10 

17.3 

S  •  2Aq  +  S  •  Aq 

12. 5U 

17.8 

LiCl. — ( Continued ) 


t,  °C 

M  ±  5% 

S 

Aq 

20 

18.8 

40 

21.2 

60 

24.0 

80 

27.1 

S  •  Aq  +  S 

98U 

30.7 

S 

100 

30.8 

120 

31.7 

140 

32.8 

160 

34.2 

LiClOc 

(267.5) 

t,  °C 

Wt.  %  H20 

Si 

127.6 

0.0 

120.3 

1.44 

115.3 

2.46 

107.7 

3.68 

103.4 

4.44 

100.2 

4.91 

Si 

-  Su 

99 

5.1 

Six 

95.7 

5.65 

92.3 

6.32 

85.8 

7.46 

78.9 

8.61 

71.3 

9.72 

67.2 

10.57 

48.3 

12.83 

36.9m 

13.73 

Sn  - 

-  Sin 

42 

13.4 

Sin 

43.9m 

12.83 

39.6 

13.73 

36.8 

14.64 

32.0 

16.09 

27.2 

17.33 

22.1 

18.32 

12.8m 

20.74 

+2. 9m 

22.41 

—  3 .2m 

23.41 

Sin  +  S  •  Aq 

21.5 

18.8 

S  • 

Aq 

20.5 

19.73 

18.9 

21.46 

16.7 

22.75 

14.1 

23.41 

12.0 

25.03 

9.1 

26.26 

6.8 

27.20 

5.1 

27.61 

3.8 

28.11 

0.9 

28.82 

S  •  Aq  - 

b S • 3Aq 

+  1.5E 

28.9 

S  • 

3Aq 

-13.6m 

22.75 

-  7.8m 

24.55 

-  7.3m 

25.03 

—  5.8m 

25.37 

LiClOa.— 

(Continued) 

t,  °C 

Wt.  %  H20 

s  • 

3Aq 

0.0m 

28.11 

+  3.4 

30.26 

4.5 

31.61 

6.0 

32.82 

6.8 

33.89 

7.4 

35.12 

7.9 

36.56 

8.0 

37.4 

7.85 

38.49 

7.3 

39.85 

6.1 

41.84 

4.8 

43.34 

2.2 

45.43 

+  0.5 

46.73 

-  1.8 

48.05 

-  4.8 

49.51 

-  7.3 

51.04 

-  8.8 

52.06 

-15.7 

54.65 

-33.9 

60.95 

-37.1 

61.9 

-39.0 

62.58 

S  •  3Aq  +  Ice 

—  40E 

63.0 

Sn  +  S  •  3Aq 

— 25mE 

19 

Sin  +  S  •  3Aq 

—  9mE 

24.3 

LiBr  (47 

48,  279) 

t,  °C 

M  ±  10% 

s  • 

2Aq 

20 

20 

S  •  2Aq  +  S  •  Aq 

44U 

24 

S- 

Aq 

60 

25.5 

80 

27.5 

100 

30.5 

LiBrO 

3  (357) 

t,  °C  I 

M 

s 

18 

11.4 

Lil  (47, 

48,  279) 

S  • 

3Aq 

0 

11.0+10% 

20 

12.0+10% 

40 

13.0+10% 

60 

14.5+10% 

LilOj 

(357) 

S 

18 

4.42 

Li2S04  (144, 

276,  311,  450, 

452, 

453) 

S  •  Aq(?) 

-20 

2.05 

-15 

2.72 

-10 

3.02 

0 

3.18 

+  10 

3.16 

20 

3.12 

100 

2.64 

234 
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Li2Se03  (431) 

Li2C03. — < 

Continued ) 

t,  °C 

M  +  3% 

t,  °c  | 

M  +3% 

S  •  0.75Aq 

S(?) 

0 

1.77 

20 

0.180 

20 

1.51 

25 

0.1723* 

40 

1.26 

.  100 

0.090 

60 

1.06 

* 

±  0.5  %. 

80 

0.87 

Li2C204  (165) 

100 

0.70 

Oxalate 

LiNO 

(379) 

t,  °C  | 

M 

t,  °C  | 

X 

s 

s- 

Aq 

25 

0.61 

-40 

0.110 

LiHC02  (I®4) 

-20 

0.148 

Formate 

0 

0.196 

/,  °C 

M  ±  2% 

+20 

0.245 

S  • 

Aq 

40 

0.302 

-20 

5.20 

S  •  Aq  +  S  •  0.5Aq 

0 

6.20 

49U 

0.345 

+20 

7.60 

S  •  0.5Aq 

40 

9.5 

60 

0.363 

60 

12.4 

70 

0.388 

80 

17.6 

80 

0.420 

90 

22.0 

90 

0.475 

S  •  Aq  +  S 

95 

0.568 

94U 

25.1 

96.  6 

0.667 

S 

95 

0.785 

100 

25.7 

LiNO 3  (13° 

278,  311) 

120 

28.3 

t,  °C  ' 

M  ±  3% 

LiHCOj  (38) 

s  • 

3Aq 

t,  °C 

M 

0 

7.3 

13 

0.81 

10 

8.4 

LiCH3C02  (464) 

20 

10.5 

Acetate 

25 

12.4 

S- 

2Aq 

29 

16.0 

0 

4.69 

29.  88 

18.5 

10 

5.11 

S  •  3Aq  +  S  •  0.5Aq 

20 

5.77 

29. 6E 

20.0 

30 

7.77 

S  •( 

).5Aq 

40 

10.4 

30 

20.1 

50 

14.6 

40 

21.5 

55 

18.7 

50 

23.3 

67.8 

27.8 

60 

25.6 

S • 2Aq  +  S 

S  •  0.5Aq  +  S 

57.8EU 

29.1 

61U 

26.0 

S 

S 

60 

29.1 

70 

27.6 

80 

29.3 

80 

29.6 

100 

30.1 

90 

31.6 

150 

36.1 

100 

33.9 

200 

56.4 

110 

36.5 

250 

142.6 

Li3SbS4  (127) 

286 

00 

t,  °C 

I  M 

LijCJLO,  (152) 

s  • 

lOAq 

Dihydroxytartrate 

-40 

2.50 

0 

0.0041 

-20 

2.83 

LiCdHsC02  (463) 

U 

6 . 14 

Benzoate 

+20 

3.47 

t,  °C 

M  +  2% 

.  50 

3 . 95 

S 

Aq 

Li2C03  (38.  *4 

,  179,  278,  432, 

0 

3.03 

436) 

10 

3.26 

t,  °C 

M  ±  3% 

20 

3.49 

S(?) 

30 

3.76 

0 

0.208 

S  •  Aq  +  S 

10 

0.193 

34U? 

3.88 

LiC6H6C02. — ( Continued ) 
t,°  C  |  M  ±  2  % 
S 


40 

3.90 

80 

4.10 

120 

4.66 

160 

6.12 

176 

7.54 

LiC7H603  (463) 

o-Hydroxybenzoate 

S  • 

6Aq 

-10 

5.62 

-  5 

6.12 

0 

6.84 

+  3.5m 

7.80 

S  •  6Aq  +  S  •  Aq 

1U 

7.02 

S  • 

Aq 

10 

7.74 

20 

8.82 

30 

10.22 

40 

11.82 

50 

13.60 

S  •  Aq  +  S 

51U 

13.80 

S 

50m 

13.66 

60 

14.48 

80 

16.16 

100 

18.04 

120 

20.42 

138 

24.10 

LiC7Hs03  (463) 

m-Hydroxybenzoate 

S 

10 

8.65 

20 

8.71 

40 

8.90 

60 

9.20 

80 

9.77 

100 

10.71 

120 

12.40 

LiC7H603  (463) 

p-Hydroxy  benzoate 

S 

0 

3.10 

20 

3.10 

40 

3.11 

60 

3.16 

80 

3.24 

100 

3.45 

115 

3.82 

Li2Sn03  (535) 

t,  °C 

M 

S  • 

5Aq 

30 

0.116 

40 

0.127 

50 

0.139 

60 

0.152 

70 

0.164 

80 

0.178 

S- 

3Aq 

30m 

0.186 

40m 

0.192 

50m 

0.202 

60m 

0.216 

Li2Sn03.— 

-(Continued) 

t,  °C 

M 

S  • 

03 

> 

X3 

70m 

0.235 

80m 

0.262 

LiAuCL  (429) 

S  •  4Aq(?)* 

10 

3.28 

20 

3.92 

30 

4.80 

40 

5.96 

50 

7.42 

60 

9.36 

70 

12.3 

*  M.  P.  would 

be  73°,  M  =  13.9 

Li2Pt(CN)e  (491) 

? 

0 

3.35 

S- 

5Aq 

15 

4.44 

20 

4.50 

25 

4.62 

30m 

4.91 

40  m 

5.74 

45m 

6.29 

S • 5Aq  - 

-  S  •  XiAq 

29U 

4.85 

S  •  XiAq 

25m 

4.85 

30 

4.85 

35 

4.94 

40  m 

5.12 

S  •  XiAq  +  S  •  x2Aq 

39U 

5.08 

S  •  x2Aq 

40 

5.10 

50m 

5.56 

52.5m 

5.78 

S  •  x2Aq  +  S  •  x3Aq 

49. 5U 

5.52 

S  •  x3Aq 

55 

5.56 

60 

5.68 

65 

5.96 

S  •  x3Aq  +  S  •  x4Aq 

69U 

6.52 

S  • 

x4Aq 

70 

6.55 

80 

6.84 

90 

7.68 

Transition  pts. :  Dilatomet- 

ric,  26°,  38°,  46°,  69°.  Curve, 

29 

°,  39°,  49.5°, 

69°. 

Li2Cr04 

(357,  449) 

S  • 

2Aq 

18 

8.5 

30 

7.7 

Li2Cr207  (449) 

30 

5.67 

Li2Mo04  (432) 

t,  °C 

M  ±  3% 

S  •  0.75Aq 

0 

4.74 

20 

4.63 

,  100 

4.24 
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Lis  VO 

4  (432) 

t,  °C  1 

M 

S  •  9Aq 

0 

0.181 

10 

0.250 

20 

0.338 

30 

0.441 

S  •  9Aq  +  S  •  Aq 

31. 5U 

0.46 

S- 

Aq 

35 

0.41 

40 

0.35 

50 

0.24 

55 

0.20 

LiB02  (288>  432) 

t,  °C 

M  ±4% 

S- 

8Aq 

0 

0.164 

10 

0.284 

20 

0.49 

30 

0.98 

40 

2.32 

44 

3.36 

46 

4.66 

47.1 

6.94 

46 

8.6 

42 

10.4 

NaOH  (133,  168,  171,  191,  359, 
393,  449,  454)  (£ee  Fig.  17) 


t,  °C 

M 

S- 

7Aq 

-28 

5.90 

-26 

6.38 

—  24m 

7.22 

—  23.  5m 

7.93 

—  24m 

8.74 

—  26m 

9.80 

S- 

5Aq 

—  30m 

6.30 

—  25m 

6.96 

-20 

7.78 

—  15m 

8.94 

—  13m 

9.74 

-12.3m 

11.10 

—  13m 

11.80 

S  •  4Aq(a) 

-20m 

8.00 

-15 

8.40 

-10 

8.90 

-  5 

9.56 

0 

10.50 

+  5m 

11.86 

7.  8m 

13.88 

6m 

15.90 

S  • 

4Aq(/l) 

-10m 

10.54 

—  8m 

11.04 

—  6m 

11.60 

—  4m 

12.22 

—  2m 

13.16 

—  1.  4m 

13.88 

0m 

14.60 

S  •; 

.5Aq 

—  10m 

10.30 

—  5m 

10.56 

NaOH. — ( Continued ) 

NaOH. — ( Continued ) 

t,  °C 

M 

t,  °C 

M 

S  •  3.5Aq 

S  •  3 . 5Aq 

~f-  S  •  2Aq 

Om 

10.98 

+  5.9E 

21.2 

+  5 

11.64 

S  •  3Aq  +  S  •  2Aq 

10 

12.80 

1 . 6mE 

19.3 

15 

14.76 

S  •  2Aq  +  S  •  Aq 

16.  8 

15.84 

12. 2U 

25.5 

15 

17.50 

S  •  Aq  +  S 

10 

20.06 

60E 

72.9 

5m 

21  42 

NaF  (63,  87, 

125,  172,  357) 

S- 

3Aq 

t,  °C 

M  ±  3% 

—  2m 

14.86 

S 

Om 

15.78 

15 

1.00 

+  2m 

17.00 

25 

1.00 

2.  8m 

18.50 

100 

1.02 

2m 

19.14 

lm 

19.54 

NaCl  (5,8,36, 

43,  44,  45,  46,  63, 

90,  97,  105,  106,  144,  149,  171, 

s  • 

199,  202,  222, 

224,  233,  312, 

Om 

18.66 

326,  338,  339, 

374,  405,  424, 

2m 

19.48 

426,  441,  447, 

454,  465,  482, 

4m 

20.38 

485,  495,  500, 

501);  c/.  (540) 

6 

21.30 

t,  °c 

M  +  0.2% 

8 

22.40 

S  •  2Aq  +  Ice 

10 

23.74 

-21.  IE 

5.20 

12 

25.66 

S  • 

2Aq 

12.  8m 

27.75 

-20 

5.28 

S- 

Aq 

-15 

5.48 

Om 

24.2 

-10 

5.69 

5m 

24.8 

-  5 

5.90 

10m 

25.5 

S • 2Aq  +  S 

15 

26.3 

+  0.15U 

6.10 

20 

27.2 

s 

25 

28.3 

Om 

6.10 

30 

29.6 

5 

6.10 

35 

31.0 

10 

6.11 

40 

32.2 

15 

6.12 

45 

34.1 

20 

6.13 

50 

36.2 

25 

6.145 

55 

39.4 

30 

6.165 

60 

44.0 

35 

6.18 

64 

51.6 

40 

6.215 

64.6 

55.5 

45 

6.24 

64 

61.0 

50 

6.26 

62 

68.6 

55 

6.29 

S 

t,  °C 

M  ±  0.5% 

60 

6.33 

60 

73.0 

65 

6.37 

80 

78.5 

70 

6.41 

100 

84.7 

75 

6.45 

120 

91 

80 

6.50 

140 

98 

85 

6.55 

160 

106 

90 

6.60 

180 

116 

95 

6.65 

190 

124 

100 

6.70 

S  •  7Aq  +  s  •  5Aq 

110 

6.81 

-24. 3U 

7.0 

120* 

6.93 

S  •  5Aq  +  S  •  4Aq(a) 

130 

7.06 

-18.  OU 

8.2 

140 

7.19 

S  ■  4Aq(«)  +  S  •  3.5Aq 

150 

7.32 

3.6U 

11.4 

160 

7.45 

S  •  4Aq(/3)  +  S  •  3.5Aq 

170 

7.58 

— 11  .OmU 

10.3 

180 

7.71 

S  •  4Aq(/3)  +  S  •  3Aq 

*  Accuracy  unknown  at  120°  and 

—  2 . 3m  E 

14.8 

higher. 

NaClOs  (63,  80,  192,  277,  Td  l , 
374) 


t,  °C 

M  ±  3% 

S 

0 

7.5 

20 

9.2 

40 

11.1 

60 

13.4 

80 

16.1 

100 

19.4 

t,  °C 

M*  +  2% 

20 

6.78 

30 

7.23 

40 

7.70 

50 

8.14 

60 

8.58 

70 

9.02 

80 

9.41 

90 

9.69 

100 

10.43 

*  Per  1  soln. 

NaCICL  (80) 

t,  °c 

M 

s  • 

Aq 

15 

14.9 

50 

20.2 

S 

140 

30.6 

NaBr  (63,  90, 

105,  200,  277) - 

Cf.  (5  40) 

t,°  c 

M  ±  2% 

S  • 

2Aq 

-20 

6.98 

-10 

7.32 

0 

7.71 

+10 

8.17 

20 

8.77 

30 

9.46 

40 

10.31 

S • 2Aq  +  S 

50U 

11.29 

S 

60 

11.38 

80 

11.60 

100 

11.84 

120 

12.13 

NaBrOs  (277) 

t,  °C 

M 

S 

0 

1.82 

.  60 

4.14 

80 

5.04 

Nal  (63,  90,  105,  200,  277)  j 
(540) 


t,  °C 

M  ±  2 

S  • 

2Aq 

-15 

9.95 

-10 

10.20 

0 

10.72 

+  10 

11.31 

20 

11.98 

30 

12.75 

40 

13.75 

50 

15.13 

60 

17.18 
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Nal. — ( Continued ) 


t,  °c 

M  ±  2% 

S • 2Aq  +  S 

68. 9U 

19.59 

S 

70 

19.60 

80 

19.80 

90 

20.00 

100 

20.24 

NaI03  (277>  316) 
t,  °C  |  M  +  10% 
S  •  1.5Aq 


0 

0.142 

.  50 

0.882 

60 

1.046 

80 

1.402 

Na2S  (381) 


O 

o 

M  ±  3% 

s- 

9Aq 

10 

1.98 

20 

2.34 

30 

2.91 

40 

3.63 

50 

4.03 

S  •  9Aq  +  S  •  6Aq 

52U 

4.70 

S  •  9Aq  +  S  •  5 . 5Aq 

58mU 

5.32 

S- 

6Aq 

50m 

4.67 

60 

5.01 

70 

5.56 

80 

6.30 

90 

7.34 

S  •  5 

.5Aq 

50m 

5.12 

60m 

5.40 

70m 

5.90 

80m 

6.59 

90m 

7.59 

Na2S03 

(158,  213) 

t,  °c 

M  ±  1% 

s- 

7Aq 

0 

1.09 

10 

1.52 

20 

2.08 

30 

2.80 

S • 7Aq  +  s 

33. 4U 

3.09 

S 

40 

2.95 

50 

2.76 

60 

2.59 

70 

2.43 

80 

2.30 

90 

2.20 

100 

2.14 

Na2S04  (36,  43,  44,  45,  63, 

106,  144,  164, 

200,  222,  302, 

311,  378,  385, 

409,  415,  418, 

424,  447,  454, 

456,  483,  495) 

(See  Fig.  18) 

O 

O 

kT 

M  +  1% 

S  •  lOAq 

o 

0.342 

Na2S04.- 

— ( Continued ) 

t,  °c 

M  ±  1% 

s- 

lOAq 

5 

0.428 

10 

0.628 

15 

0.920 

20 

1.33 

25 

1.96 

30 

2.88 

S  •  lOAq  +  S 

32.48U 

3.50 

S 

35 

3.45 

40 

3.40 

50 

3.28 

60 

3.19 

70 

3.11 

80 

3.05 

90 

3.00 

100* 

2.97 

110 

2.96 

120 

2.95 

130 

2.95 

140 

2.96 

160 

3.01 

180 

3.09 

200 

3.18 

220 

3.26 

240 

3.36 

S- 

7Aq 

0m 

1.34 

10m 

2.14 

20m 

2.94 

S  •  7Aq  +  S 

28 . 2mU 

3.59 

S  •  7Aq  +  S  •  lOAq 

34.4mU 

4.08 

*  Above  100°  accuracy  is  unknown. 

According  to  (*18 

)  log  M=(- 0.49050 

+  0.0296389f  -f 

0.000068892542)  ± 

0.03  %.  t  =  Hydrogen  temp,  scale. 

Weights  in  vacuo . 

Na2S203  (274, 

486,  533,  534) 

(See  Fig.  19) 

t,°  c 

M 

s- 

6Aq 

0m 

5.41 

5m 

5.94 

10m 

6.75 

13m 

7.72 

S- 

5Aq(a) 

0 

3.20 

10 

3.77 

20 

4.43 

30 

5.24 

40 

6.50 

45 

7.70 

S-, 

5Aq(/3) 

0m 

4.57 

10m 

5.20 

20m 

6.14 

30m 

8.22 

S- 

4Aq 

31.5mU 

8.50 

35m 

9.30 

38m 

10.40 

40m 

11.4 

Na2S203. — 

-( Continued ) 

Na2S203.- 

—(Continued) 

t,  °c 

M 

t,  °C 

M 

S  •  2Aq(a) 

S  •  5Aq(/3)  +  S  •  2Aq(a) 

0m 

7.10 

30.5mU 

8.4 

10m 

7.37 

S-5Aq(a)  +S-2Aq(a) 

20m 

7.78 

48. 2U 

10.1 

30m 

8.40 

S  •  4Aq  +  S  •  Aq(a) 

40m 

9.20 

40. 7mU 

11.9 

50 

10.39 

S  •  5Aq(a) 

60 

12.14 

48.  6m 

65 

13.45 

S  • 

4Aq 

S  •  2Aq03) 

41.  7m 

1 

0m 

8.60 

S- 

6Aq 

10m 

9.08 

14.  4m 

20m 

9.90 

Distinction 

between  Aq(a) 

30m 

11.13 

and  Aq(/1)  and  between  %Aq 

35m 

11.88 

and  %Aq,  doubtful. 

S-VoAc 

0m 

8.53 

Na2S204  (251) 

10m 

8.83 

t,  °C 

M  ±  5% 

20m 

9.24 

20 

1.26 

30m 

9.79 

Na2S206  (158);  Pyrosulfite 

40m 

10.58 

t,  °C 

M  ±  1% 

47.5m 

11.58 

S- 

7Aq 

S- 

HAq 

-10 

1.59 

0m 

8.60 

-  8 

1.69 

10m 

8.92 

-  6 

1.81 

20m 

9.31 

-  2 

2.16 

30m 

9.90 

0 

2.38 

40m 

10.77 

+  2 

2.63 

50m 

12.00 

S  • 

6Aq 

55m 

12.88 

-10m 

1.64 

S-i 

ww 

—  8m 

1.76 

0m 

9.68 

—  6m 

1.90 

10m 

9.91 

—  4m 

2.09 

20m 

10.36 

—  2m 

2.31 

30m 

11.02 

0m 

2.58 

40m 

11.81 

+  2m 

2.90 

50m 

12.77 

S • 6Aq  +  S 

55m 

13.37 

4.0U  (m?) 

3.02 

S-J 

W(/3) 

S 

47.5m 

11.63 

0m 

3.18 

50m 

11.90 

20 

3.41 

55m 

12.54 

40 

3.75 

60m 

13.48 

60 

4.18 

S-J 

^q(r) 

80 

4.65 

30m 

10.93 

100 

5.17 

40m 

11.62 

50m 

12.60 

Na2S2Q6  (ii) 

55m 

13.18 

t,  °C 

M  +  5% 

S-MAq 

S  • 

2Aq 

30m 

11.47 

0 

0.31 

40m 

11.77 

10 

0.53 

50m 

12.28 

20 

0.76 

60m 

13.07 

30 

1.01 

70U 

14.10 

Na2Se04  (175) 

£ 

t,  °C 

M  +  3% 

40m 

13.06 

S  •  lOAq 

50m 

13.38 

0 

0.70 

60m 

13.72 

10 

1.34 

70 

14.12 

15 

1.77 

80 

14.60 

20 

2.30 

S  •  5Aq  0?) 

+  S  •  4Aq 

25 

3.04 

30 . 2mU  | 

8.3 

30 

4.16 

S  •  4Aq  +  S  •  2Aq(a) 

S  •  lOAq  +  S 

31 ,5m  U 

8.5 

31U  | 

4  47 

* 
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Na2Se04.— 

-( Continued ) 

Na4P207. — 

-( Continued ) 

Na2HP04.- 

—(Continued) 

t,  °C 

M  ±3% 

t,  °c 

M  ±  5% 

t,  °C 

M  ±  2% 

£ 

s  • 

LOAq 

S • 2Aq  +  S 

40 

4.35 

20 

0.240 

95U 

7.60 

60 

4.10 

40 

0.500 

8 

80 

3.93 

60 

0.806 

97.5 

7.35 

100 

3.86 

80 

1.146 

100 

7.10 

NaN02  (379) 

100 

1.514 

Na3As04  (443) 

S 

NaH2P04 

(111,  242) 

t,  °C 

M 

-10 

9.86 

t,  °C 

M  +  0.5% 

14 

0.56 

0 

10.48 

s  • 

2Aq 

Na2HAsO 

Oi 

■'t 

CO 

+20 

11.98 

0 

4.82 

S  • 

12Aq 

40 

13.86 

5 

5.11 

0 

0.39+5% 

60 

16.50 

10 

5.82 

5 

0.55+5% 

80 

19.68 

15 

6.39 

10 

0.79+5% 

100 

23.5 

20 

7.07 

15 

1.15  +  5% 

120 

29.1 

25 

7.89 

20 

1.77  +  5% 

130 

32.4 

30 

8.85 

28 

4.63+5% 

NaNOs  (36>  46>  63»  104>  106> 

35 

10.03 

NaH2Sb04  (499) 

J51,  186,  200, 

247,  274,  311, 

40 

11.52 

S  • 

2Aq 

363,  426, 

447,  485) 

S  •  2Aq  +  S  ■  Aq 

20 

0 . 00248 

t,  °C 

M  ±  2% 

40. 8U 

11.85 

25 

0.00299 

s 

S 

•  Aq 

30 

0.00360 

-17.5 

7.4 

45 

12.39 

35 

0.00443 

-10 

7.90 

50 

13.23 

Na3SbS4  (127) 

0 

8.62 

55 

14.24 

S  • 

9Aq 

+  10 

9.43 

S  •  Aq  +  S 

0 

0.419 

20 

10.31 

57. 4U 

14.72 

10 

0.640 

25 

10.80 

S 

20 

0.884 

30 

11.31 

60 

14.94 

30 

1.18 

40 

12.39 

70 

15.87 

40 

1.55 

50 

13.50 

80 

17.23 

50 

2.00 

60 

14.70 

90 

18.80 

60 

2.56 

70 

16.02 

100 

20.74 

70 

3.25 

80 

17.42 

Na2HP04  (30. 

111,  204,  321, 

80 

4.24 

90 

18.96 

374,  447, 

462,  494) 

Na2C03  (45> 

90,  106,  143, 

100 

20.64 

t,  °c 

M  ±  2% 

171,  201,  256, 

300,  307,  338, 

110 

22.56 

S  •  12Aq(/3) 

339,  375,  447,  519)  (£ee  Fig.  20) 

120 

24.80 

0 

0.116 

S  •  lOAq 

NaNH4S04  (114) 

5 

0.174 

0 

0.66 

O 

o 

M 

10 

0.254 

5 

0.84 

s  • 

2Aq 

15 

0.336 

10 

1.14 

25 

4.62 

20 

0.550 

15 

1.55 

35 

5.22 

25 

0.86 

20 

2.09 

Na3P04  (X11> 

399,  410,  448) 

S  •  12 Aq  (/3)  +  S  •  12Aq  (a) 

25 

2.77 

t,  °C 

M  ±  5% 

29. 8U 

1.67 

28 

3.27 

s  • 

12Aq 

S  •  12Aq(a) 

30 

3.70 

0 

0.095 

30 

1.69 

S  •  lOAq  +  S  •  7Aq(/3) 

10 

0.28 

32 

1.94 

32 . 00U 

4.29 

20 

0.68 

34 

2.44 

S • lOAq  +  S •  Aq 

40 

1.84 

S • 12Aq(+ 

+  S  •  7Aq 

32 . 96mU 

4.72 

60 

3.33 

35. 1U 

3.00 

s  •  7Aq(0) 

70 

4.13 

S  • 

7Aq 

0m 

1.92 

S  •  12Aq 

+  S  •  a;Aq 

36 

3.16 

10m 

2.48 

73  4* 

40 

3.81 

20m 

3.16 

S  • 

a;Aq 

44 

4.60 

30m 

4.07 

75 

4.54 

48 

5.59 

32 

4.29 

80 

4.96 

S  •  7Aq  +  S  •  2Aq 

34 

4.51 

inn 

6.67 

48. 1U 

5.64 

36m 

4.77 

♦This  transition  found  by  (410)  is 

S- 

2Aq 

S  •  7Aq(/S)  +  S  •  Aq 

not  given  on  curve  of  (399). 

50 

5.66 

35.37U 

4.69 

Na4P207  (399) 

60 

5.82 

S  •  7  Aq  (a) 

S  •  lOAq 

70 

6.16 

0m 

3.01 

0 

0.118 

80 

6.61 

5m 

3.28 

10 

0.150 

90 

7.24 

10m 

3.58 

Na2C03. — ( Continued ) 
t,°  C  |  M 


S  •  7 Aq  (at) 


15m 

3.91 

20m 

4.32 

S 

Aq 

30m 

4.77 

40 

4.61 

50 

4.48 

60 

4.38 

80 

4.28 

100 

4.26 

Na2C204  (102, 

103,  165,  400, 

473);  Oxalate 

£ 

1 

15 

0.237  +  3% 

100 

0.472  ±  3% 

NaHCO,  (194) 

Formate 

t,  °C 

M  ±  2% 

S- 

3Aq 

-20 

4.34 

-10 

5.10 

0 

6.44 

+  5 

7.50 

10 

8.90 

15 

10.71 

18m 

11.99 

S  •  3Aq  +  S  •  2Aq 

17. 0U 

11.6 

S  • 

2Aq 

18 

11.88 

20 

12.52 

23 

13.68 

26m 

15.3 

S  •  Aq  +  S 

24. 8U 

14.5 

S 

20m 

14.3 

30 

15.1 

60 

17.8 

80 

20.1 

100 

23.5 

120 

27.9 

NaHC03  (122, 

149,  151,  171, 

307,  500,  501) 

t,  °C 

M  ±  1% 

s 

0 

0.82 

15 

1.05 

25 

1.22 

30 

1.31 

35 

1.41 

45 

1.62 

60 

1.96 

NaCH3C02  (i 

93,  222,  445) 

Acetate 

t,  °c 

M 

s- 

3Aq 

0 

4.56 

10 

4.98 

20 

5.60 

30 

6.54 

40 

7.92 
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NaCHsC02. — (C  ontinued ) 


t,  °C 

50 

55 

58m 

58U 


S  -3Aq 


M 

10.20 

12.20 

18.50 


S • 3Aq  +  S 


16.80 


S 


Na2C4H408  (152) 
Dihydroxytartrate 
0  1  0.00173 

NaC6H5C02  (463) 

Benzoate 

S 

0  4.36 

50  4.40 

75  4.68 

100  5.15 

125  5.92 

150  7.08 

175  8.50 

200  10.20 


NaC6H4OHC02  (463) 

o-Hydroxybenzoate 
t,° C  |  M  +  3  % 
S  •  6Aq 


0 

5 

10 

15 

S' 
20. 0U 

30 

50 

70 

90 

100 

120 

130 


6Aq  +  S 


1.69 

2.15 

2.82 

3.96 

6.45 


S 


6.88 

7.75 

8.68 

9.72 

10.30 

11.65 

12.50 


NaC6H4OHC02  (463) 

m-Hydroxy  benzoate 
S 


10 

20 

30 

50 

75 

100 

125 

150 


8.88 

9.03 

9.21 

9.69 

10.5 

11.62 

12.97 

14.53 


NaC.H4OHC02  (463) 
p-Hydroxybenzoate 
t,  °C  |  M  ±  4% 
S  •  5Aq 

0  I  1.10 


NaCfHtOHCOi. — ( Continued ) 


t,  °c 

|  M  ±  4% 

s  • 

5Aq 

10 

1.75 

20 

2.50 

30 

3.47 

S • 5Aq  +  S 

38U 

4.8 

S 

50 

5.10 

' 

,  150 

7.30 

NaC6H4N020  +  56,  189) 

p-Nitrophenate 

t,  °C 

|  M  ±  0.5% 

S- 

4Aq 

20 

3.00 

25 

3.67 

30 

4.40 

S  •  4Aq  +  S  •  2Aq 

35. 4U 

5.38 

S- 

2Aq 

40 

6.10 

45 

6.93 

50 

7.88 

NaC6H3(N02)20(i56) 

3,  4-Dinitrophenate 

t,  °C 

M 

S 

Aq 

25 

0.219 

NaC6H2(N02)30  (156) 

Picrate 

t,  °C 

M 

S 

Aq 

0 

0.073 

25 

0.173 

NaC6H3ClNOjO  (156) 

3,  4-Chloronitrophenate 

S- 

Aq 

25 

0.139 

NaHCi0H6NH2(SO3)2 

Na2Ci0H5NH2(SO3)2 

Naphthylaminedisulfonates 

v.  p 

219 

NaClN02C6H2CH3S03  (H3) 

Chloronitro-wi- 

toluenesulfonate 

t,  °C 

M  +  4% 

0 

0.380 

10 

0.426 

15 

0.470 

20 

0.533 

25 

0.618 

30 

0.740 

Na2ZrF6  (308) 

t,  °C 

M 

18 

0.0151 

100 

0 . 0665 

Nfl.2Sn.O3  (535^ 

s  • 

4Aq 

-  5 

2.53 

0 

2.60 

+10 

2.74 

20 

2.89 

30 

3.08 

Na2Sn03.- 

-{Continued) 

t,  °C 

|  M 

s  • 

4Aq 

40 

3.30 

50 

3.62 

S  •  3Aq  +  S  •  4Aq 

-  9U 

|  2.47 

S  • 

3Aq 

-  5 

2.46 

0 

2.44 

+10 

2.40 

20 

2.32 

30 

2.21 

40 

2.05 

45 

1.91 

Na2S04.ZnS04  (266) 

t,  °C 

M  ±  1% 

S- 

4Aq 

25 

1.637 

30 

1.641 

35 

1.646 

40 

1.654 

Na2S04.CdS04  (266) 

S  • 

4Aq 

25 

1.72 

30 

1.74 

35 

1.77 

40 

1.79 

Na2S04.CuS04  (266,  3ii) 

S  • 

2Aq 

20 

1.24 

25 

1.22 

30 

1.20 

35 

1.18 

40 

1.17 

NaAuCL  (429) 

t,  °C 

M  +  3% 

S  ■ 

2Aq 

10 

3.95 

20 

4.18 

30 

4.91 

40 

6.26 

50 

9.52 

60 

24.9 

Na2S04.FeS04  (266) 

t,  °C 

M  ±  1% 

S  • 

4Aq 

20 

1.59 

25 

1.55 

30 

1.53 

35 

1.55 

40 

1.59 

Na4Fe(CN)6  (210) 

t,  °C 

M  +  0.2% 

25 

0.682 

Na2S04.CoS04  (266) 

t,°  c  | 

M  ±  1% 

s- 

4Aq 

20 

1.73 

25 

1.62 

30 

1.52 

35 

1.44 

40 

1.39 

Na2S04.NiS04  (266) 
S  •  4Aq 

20  |  1.89 


Na2S04.NiS04. — ( Continued ) 


t,  °C 

|  M  ±  1% 

s- 

4Aq 

25 

1.74 

30 

1.60 

35 

1.49 

40 

1.43 

Na2Cr04  (357, 

358,  378,  412 

440,  449,  483) 

0 

0 

■♦o’ 

I  M  ±  2% 

s- 

lOAq 

0 

1.96 

5 

2.50 

10 

3.10 

15 

3.80 

20m 

5.00 

21m 

5.56 

S • 6Aq  - 

-  S  •  lOAq 

19. 6U 

4.88 

S  •  lOAq  +  S  •  4Aq 

20 .  ImU 

5.05 

S  • 

6Aq 

18m 

4.80 

20 

4.91 

22 

5.02 

24 

5.13 

S  • 

4Aq 

20  m 

5.04 

30 

5.39 

40 

5.92 

50 

6.48 

60 

7.14 

S • 4Aq  +  S 

64. 8U 

7.58 

S 

70 

7.61 

80 

7.68 

90 

7.74 

100 

7.80 

S  •  6Aq  +  S  •  4Aq 

26. 0U 

5.24 

Na2Cr  2O  7 

(358,  449) 

t,  °c 

M  +  2% 

s- 

2Aq 

0 

6.22 

10 

6.50 

20 

6.90 

30 

7.51 

40 

8.40 

60 

10.64 

80 

14.76 

S • 2Aq  +  S 

84U  | 

16.40 

S 

90 

16.44 

100 

16.60 

Na2Cr3Oio  (358) 

t,  °C  | 

M  +  3% 

s- 

Aq 

0 

11.1 

20 

11.5 

40 

12.3 

60 

13.5 

80 

15.0 

100 

16.8  * 
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Na2Cr4013  (358) 


t,  °c 

M  +  3% 

s  • 

4Aq 

0 

5.84 

10 

5.97 

15 

6.16 

22 

6.86 

Na4Cr06  (358) 

S  •  13Aq 

0 

2.19 

10 

2.47 

20 

2.71 

25 

2.88 

30 

3.12 

37 

3.68 

Na2Mo04  (175) 

S- 

lOAq 

0 

2.14 

2 

2.30 

4 

2.48 

6 

2.68 

8 

2.88 

10 

3.10 

S  •  lOAq  +  S  •  2Aq 

10. 4U 

3.14 

S- 

2Aq 

20 

3.16 

40 

3.28 

60 

3.50 

80 

3.76 

100 

4.06 

Na2W04  (175) 

o 

o 

M  +  2% 

s  • 

lOAq 

-  4 

1.60 

-  2 

1.79 

0 

1.96 

S  •  lOAq  +  S  •  2Aq 

+  6U 

2.44 

S  • 

2Aq 

Om 

2.43 

10 

2.45 

20 

2.49 

40 

2.63 

60 

2.83 

80 

3.06 

100 

3.32 

Na2B407  (239,  374,  441) 


S  •  lOAq 


0 

0.055 

10 

0.081 

20 

0.129 

30 

0.199 

40 

0.312 

45 

0.400 

50 

0.524 

55 

0.706 

60 

0.964 

Na2B407. — 

-( Continued ) 

t,  °c 

M  ±  2% 

s  • 

5Aq 

80 

1.56 

90 

2.03 

100 

2.60 

NaAl(SQ4)  2  (466) 

t,  °C 

M  +  0.5% 

S  • 

12Aq 

10 

1.516 

15 

1.599 

20 

1.688 

25 

1.783 

30 

1.892 

Na2S04.MgS04  (16) 

t,  °c 

M  +  2% 

s  • 

4Aq 

25 

1.97 

30 

2.00 

35 

2.07 

47 

2.00 

KOH  (133,  153,  167,  393,  449, 

513) 

t,  °c 

M  +  2% 

s  • 

4Aq 

-45 

10.2 

-40 

11.0 

-35 

12.2 

-32.8 

13.9 

S  •  4Aq  +  S  •  2Aq 

-33.  OE 

14.44 

S • 2Aq* 

-20 

15.4 

0 

17.3 

+  10 

18.4 

20 

19.9 

30 

22.5 

S  •  2Aq  +  S  •  Aq 

33U 

24.00 

S 

Aq 

40 

24.4 

60 

26.0 

80 

28.4 

100 

31.6 

120 

36.2 

140 

45.6 

♦The  values  of  (167>  *49)  at  15° 

and  25°  are  5-10  %  lower. 

KF  (125,  357) 

t,  °c 

M 

s- 

2Aq 

18 

15.9 

21 

16.6 

KC1  (4,  5,  8,  22,  36,  43,  45,  46, 
63,  70,  105,  106,  139,  173,  200, 
222,  224,  233,  324,  373,  426, 
447,  481,  495,  502,  513)  ‘  cf.  (54°) 

t,  °C  |  M  +  0.5% 

s 


S  •  lOAq  +  S  •  5Aq 

-10 

3.33 

61U 

1.018 

0 

3.76 

S- 

5Aq 

+  10 

4.19 

65 

1.088 

20 

4.61 

70 

1.212 

25 

4.81 

75 

1.36 

30 

5.01 

KC1. — ( Continued ) 


t,  °C 

M  +  0.5% 

s 

40 

5.40 

60 

6.15 

80 

6.83 

100 

7.51 

t,  °C 

M  ±  5% 

120 

8.2 

140 

8.9 

160 

9.6 

180 

10.3 

kcio3  es, 

76,  80,  84,  144, 

181,  199,  363 

485,  495,  498) 

t,  °c 

M  ±  3% 

s 

0 

0.270 

10 

0.400 

20 

0.582 

30 

0.828 

40 

1.156 

60 

2.02 

80 

3.13 

100 

4.61 

120 

6.50 

140 

8.52 

KC104  (76,  80 

157,  343,  367, 

370,  436,  493) 

s 

0 

0.052 

10 

0.078 

20 

0.121 

25 

0.149 

30 

0.182 

40 

0.268 

50 

0.376 

60 

0.568 

80 

1.04 

100 

1.56 

KBr  (4,  63,  105,  144,  200,  202, 

254, 

324,  426,  485,  495)  •  cf  (540) 

t,  °c 

M  +  1% 

s 

-10 

3.98 

0 

4.49 

+10 

4.97 

20 

5.42 

30 

5.88 

40 

6.31 

100 

8.84 

o 

o 

M  ±  5% 

110 

9.2 

120 

9.7 

140 

10.5 

160 

11.3 

180 

12.1 

KBr03  (4  78,  277,  436) 

t,  °C 

M  +5% 

s 

0 

0.186 

20 

0.426 

40 

0.86 

60 

1.32 

80 

2.01 

KI  C 

1,  63,  105 

,  118,  144,  181, 

200, 

272,  324, 

383,  495,  515)^ 

cf.  (540) 

t,  °C 

M  ±  2% 

S 

-20 

6.72 

-10 

7.23 

0 

7.72 

+  10 

8.18 

20 

8.63 

30 

9.10 

40 

9.55 

.  100* 

12.5 

120 

13.7 

140 

15.3 

160 

17.2 

180 

19.2 

*  Above  100°  less  accuracy. 

KI03  (277,  316) 

s 

0 

0.220 

20 

0.380 

30 

0.491 

40 

0.604 

60 

0.870 

80 

1.16 

KIO 

4  (23) 

t,  °C 

M 

s 

13 

0 . 0287 

K2SO 

3  (1S8) 

t,  °c 

M  ±  1% 

s 

-30 

6.60 

-20 

6.62 

0 

6.68 

+20 

6.74 

40 

6.81 

60 

6.89 

80 

7.00 

100 

7.14 

K2SO 

4  (5,  36,  43,  45,  59,  63,  70, 

81,  144,  200,  217,  222,  287,  311, 

318, 

374,  467, 

495,  504,  522) 

s 

0 

0.423 

10 

0.530 

20 

0.637 

25 

0.690 

30 

0.742 

40 

0.848 

60 

1.041 

80 

1.220 

100 

1.382 

120 

1.52+3% 

140 

1.65+3% 

160 

1.77+3% 

180 

1.89  +  3% 

K2S203  (252) 

S  •  2Aq 

0  |  5.05 

S-^Aq 

20  |  8.20 
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K2S2O3. — ( Continued ) 


t,  °c 

M 

± 

1% 

S  • 

%Aq 

25 

8 

67 

30 

9 

26 

S  • 

%Aq  +  S 

•Aq 

35U 

10 

64 

S 

Aq 

40 

10 

76 

50 

11 

30 

55 

11 

91 

S  • 

Aq  +  S  •  +jAq 

56 

1U 

12 

32 

s  •  Aq 

60 

12 

52 

70 

13 

41 

75 

14 

11 

S  •  HAq  +  S 

78 

3U 

• 

3 

15 

34 

80 

15 

40 

85 

15 

68 

90 

16 

38 

K2S206  (158) 


,  °c 

M  ±  2% 

s 

-  5m 

1.10 

0m 

1.28 

+10 

1.61 

20 

2.01 

30 

2.43 

,  80 

4.81 

90 

5.32 

100 

5.83 

S  •  HAq  +  S 

3U 

1.39 

S  •  HAq 

0 

1.26 

5m 

1.48 

10m 

1.69 

15m 

1.93 

20m 

2.19 

K2S2Oe  (ii) 

S 

0 

0.108 

10 

0.172 

20 

0.270 

30 

0.392 

K2SCO4 

(144,  506) 

t,  °C 

M  ±  5% 

s 

-20 

4.76 

0 

4.88 

|  +20 

5.00 

1 

100 

5.51 

K2Te04  (133) 

t,  °c 

M 

S 

0 

0.327 

10 

0.636 

20 

1.020 

30 

1.867 

KN02  (379) 
t,  °C  |  M  +  3% 
S 


-10 

31.6 

0 

32.9 

+20 

35.5 

|  40 

38.4 

i  120 

51.4 

KNO3  (5>  22» 

36,  46,  63,  84, 

106,  145,  155, 

181,  186,  200, 

202,  311,  447,  495,  498) 

t,  °C 

M  +2% 

S 

0 

1 .30 

10 

2.08 

20 

3.08 

25 

3.74 

30 

4.47 

40 

6.22 

50 

8.42 

60 

10.89 

70 

13.72 

80 

16.78 

90 

20.40 

100 

24.50 

110 

29.00 

KNO3.2HNO3  (196) 

t,  °C 

X 

s 

0 

0.530 

4 

0.577 

8 

0.631 

12 

0.692 

16 

0.770 

20 

0.880 

22 

1.000 

K3PO 

4  C111) 

(,  °C 

M 

25 

9.1 

kh2po4 

(111,  352) 

s 

7 

2.01 

25 

2.21 

K3SbS4  (127) 

S  • 

6Aq 

-34 

4.44 

-10 

5.17 

-  5 

6.08 

S  • 

5Aq 

0 

8.3 

+  10 

8.7 

15 

8.4 

30 

8.2 

S- 

3Aq 

50 

9.5 

80 

10.4 

K2C03  (45>  16« 

,  346,  375,  513) 

s  • 

zAq 

0 

6.46 

5 

7.52 

S  •  a:Aq  +  S  •  2Aq 

7(?) 

7.88(?) 

S  • 

to 

+ 

.Q 

10 

7.9 

20 

8.0 

K2C  O  3. — ( Continued ) 


t, 

°C 

M 

S  • 

2Aq 

30 

8.2 

40 

8.4 

50 

8.8 

60 

9.2 

70 

9.6 

80 

10.1 

90 

10.6 

100 

11.3 

k2c2o 

4  (102, 

165,  214,  265) 

Oxalate 

t, 

°C 

M  +  3% 

S 

Aq 

0 

1.56 

10 

1.82 

20 

2.09 

30 

2.36 

40 

2.64 

,  80 

3.82 

90 

4.16 

100 

4.52 

For 

more  extensive  data,  v. 

(538) 

KHCO,  (194) 

Formate 

t, 

°C 

X 

-20 

0.365 

0 

0.390 

+20 

0.420 

40 

0.456 

60 

0.500 

80 

0.555 

100 

0.621 

120 

0.711 

140 

0.836 

157 

1.000 

KHCO3  (^  22) 

t, 

°C 

M  ±  10% 

S 

9 

2.24 

10 

2.77 

20 

3.32 

30 

3.89 

• 

60 

6.00 

KHC204  (265) 

Oxalate 

t, 

°C 

M  +2% 

S 

50 

1.12 

60 

1.54 

70 

2.00 

80 

2.48 

90 

3.03 

100 

3.76 

KCH3CO2  (i) 


Acetate 


t,  °C  I  M  +  1% 
S-%Aq 


0 

22 

06 

10 

23 

72 

20 

25 

98 

30 

29 

00 

40 

32 

94 

kch3co2.- 

— ( Continued ) 

t,  °c 

[  M  ±  1% 

S  •  MAq  +  s  •  M Aq 

41. 3U 

33.50 

s  • 

M  Aq 

50 

34.40 

60 

35.64 

70 

37.14 

80 

38.74 

90 

40.38 

100 

42.10 

KCH02.CH202  (194) 

Formate 

t,  °C 

X 

S 

0 

0.174 

10 

0.199 

20 

0.227 

30 

0.260 

40 

0.298 

50 

0.345 

60 

0.402 

70 

0.476 

80 

0.574 

KHC204.H,C204  (265) 

Tetroxalate 

t,  °c 

M  ±  5% 

s  • 

2Aq 

0 

0.052 

20 

0.131 

40 

0.284 

60 

0.548 

80 

1.00 

100 

3.31 

khc4h4o6  (3, 

64,  368,  388 

427) 

Tartrate 

t,  °C 

M  ±  2% 

s 

0 

0.017 

10 

0.0215 

20 

0.0290 

25 

0.0348 

t,  °C 

M  +  10% 

30 

0.043 

40 

0.065 

50 

0.092 

60 

0.128 

80 

0.240 

100 

0 . 375 

KHC4H406  (64) 

Racemate 

t,  °C 

M  ±2% 

S 

20 

0.0268 

22 

0 . 0282 

K2C4H4Os  (152) 

Dihydroxy  tartrate 

t,  °C 

M 

0 

0.105 

KHC4H4Os  (152) 

Dihydroxytartrate 

0 

0.126 
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KC6H6C02  (38°-  463) 

Benzoate 

t,  °C  |  M  +  2% 
S 


0 

3.98 

10 

4.20 

20 

4.47 

30 

4.77 

j  80 

6.49 

100 

7.28 

120 

8.20 

140 

9.28 

160 

10.51 

180 

12.08 

KC7Hr,03  (463) 

Salicylate 

t,  °C 

M  ±  3% 

S 

Aq 

0 

4.46 

10 

5.14 

20 

6.08 

30 

7.34 

S  •  Aq  +  S 

31U 

7.62 

S 

40 

7.94 

60 

9.00 

80 

10.4 

100 

12.3 

120 

14.6 

140 

17.1 

KCtHoO,  (463) 


m-Hydroxybenzoate 

S 

0 

8.19 

20 

8.70 

40 

9.47 

60 

10.5 

80 

11.8 

100 

13.4 

120 

15.3 

140 

17.4 

KC7H503  (463) 


p-Hydroxybenzoate 

S  ■ 

3Aq 

10 

2.10 

20 

2.70 

30 

3.50 

40 

4.45 

50 

5.57 

60 

6.84 

70 

8.21 

S • 3Aq  +  S 

79U 

9.51 

S 

80 

9.53 

90 

9.73 

100 

9.94 

110 

10.1 

120 

10.3 

130 

10.5 

KHC6fl4(C02)2  (218) 
Phthalate 


t,  °C 

25 

35 


M 

0.502 

0.021 


KC2H5S04  (205) 
Ethylsulfate 


t,  °C 

M  +  3% 

S(«)  +  Ice  (?) 

-12.9 

4.69 

S(«) 

-10 

5.16 

0 

6.78 

+10 

9.04 

20 

12.1 

30 

16.0 

40 

21.0 

50 

27.1 

s(«)  +  m 

51. 8U  |  28.4 

S(j9)  +  Ice  (?) 
-15.2m  |  5.76 

m 


-10m 

6.57 

0m 

8.66 

+  10m 

11.2 

20m 

14.3 

50m 

27.4 

60 

32.8 

70 

38.2 

80 

44.3 

90 

51.1 

K2(H6Te06C204)  (433) 
Oxalotellurate 


t,°  C  |  M 
S 


0 

0.069 

10 

0.100 

20 

0.135 

30 

0.174 

40 

0.229 

50 

0.312 

25 

KCN  (293) 

S 

1  11.00 

Kcisro  (293) 

s 

25 

|  9.25 

KC6H2(N02)30  (156) 
Pi  crate 
S 

25  |  0.0243 


KCNS  (161,  437) 

t,° C  |  M  ±  3% 

S 


0 

18.2 

10 

19.5 

20 

22.2 

25 

24.6 

KHCi0H5NH2(SO3)2 

K2C10H6NH2(SO3)2 

Naphthvlaminedisulfonates 
v.  p.  219 


KC1N02C6H2CH3S03  (113) 

Chloronitro-m-toluene  sulfonate 


t,  °C 

M  +  3% 

0 

0 . 0081 

10 

0 . 0097 

20 

0.0135 

30 

0.0197 

K2ZrF6  ( 

308,  333) 

t,  °C 

M  ±  5% 

10 

0 . 0432 

20 

0 . 0547 

30 

0 . 0679 

40 

0 . 0835 

50 

0.104 

60 

0.135 

70 

0.179 

80 

0.244 

90 

0.392 

100 

0.85 

K2Sn03  (535) 

t,  °C 

M 

s  ■ 

4Aq 

28 

5.01 

S  • 

5Aq 

28 

5.35 

K2SnF6  (55) 

S  • 

Aq 

18 

0.104  +  5% 

K2SnOHF5  (55) 

S- 

Aa 

18 

0.214  +5% 

K2S04.ZnS04  (299) 

S  • 

OAq 

25 

0.393 

KCl.CdCR  (421) 

S 

Aq 

0 

1.01 

20 

1.54 

40 

2.08 

60 

2.64 

80 

3.24 

100 

3.93 

KBr.CdBr2  (422) 

S 

Aq 

0 

2.90 

20 

3.83 

40 

4.88 

60 

5.98 

80 

7.12 

100 

8.33 

110 

8.95 

K2S04.CuS04 

(81,  299,  318, 

504) 

t,  °C 

M  +  3% 

S  •  6Aq 

25 

0.341 

30 

0.390 

40 

0.517 

50 

0.681 

60 

0.887 

KAuCL  (429) 

S  •  0.5Aq 

10 

1.01 

20 

1.63 

KAuCl4. — 

(' Continued ) 

t,  °c 

M  ±  3  % 

S  •  0.5Aq 

30 

2.51 

40 

3.84 

50 

6.17 

60 

10.7 

K2IrCl6 

(185.5) 

K2PtCl3  (6) 

t,  °C 

M  ±  2% 

0 

0.0091 

10 

0.0110 

20 

0.0153 

30 

0 . 0203 

40 

0.0281 

60 

0.0501 

90 

0 . 0897 

K2Pt(CN)4  (491) 

S  • 

5Aq 

0 

0.307 

5 

0.376 

10 

0.536 

S  •  5Aq  +  S  ■  3Aq 

14. 4U 

0.703 

S  • 

3Aq 

15 

0.720 

20 

0.890 

30 

1.400 

40 

2.080 

50 

2.87 

S  •  3Aq  +  S  •  2Aq 

52. 8U 

3.22 

S  • 

2Aq 

55 

3.27 

.  70 

4.33 

S  •  2Aq  +  S  •  Aq 

74. 5U 

4.64 

S 

Aq 

80 

4.61 

85 

4.77 

90 

5.09 

95 

5.59 

KMn04  (31>  224,  387,  505,  511 

512) 

s 

0 

0.180 

10 

0.272 

20 

0.405 

25 

0.484 

30 

0.569 

40 

0.793 

50 

1.065 

65 

1.584 

K2Fe(S04)2  (281) 

t,  °C 

M* 

S 

6Aq 

0 

0.62 

10 

0.75 

20 

0.89 

30 

1.06 

40m 

1.24 

S  •  6Aq  +  S  •  4Aq 

30U 

1.06 

*  Per  1  soln. 
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K2Fe(S04)2. 

— ( Continued ) 

t,  °C 

M* 

S  •  6Aq  +  S  •  2Aq 

50mU 

1.47 

S  • 

4Aq 

40 

1.10 

60 

1.21 

80 

1.37 

90m 

1.48 

S  •  4Aq  +  S  •  2Aq 

86U 

1.44 

S- 

2Aq 

60m 

1.46 

80m 

1.44 

100 

1.43 

*  Per  1  soln. 

K3Fe(CN)6  (517) 

t,  °C 

M 

0 

0.92 

10 

1.11 

20 

1.34 

30 

1.59 

40 

1.85 

K4Fe(CN)6  (54 

,  144,  146,  210, 

327,  448, 

508,  514) 

s  • 

3Aq 

0 

0.396 

20 

0.762 

40 

1.130 

,  100 

2.224 

K2S04.CoS04  (299) 

s- 

6Aq 

25 

0.391 

K3Co(C204)3  (249) 

Z-Trioxalocobaltiate 

S 

Aq 

20 

0.849 

22 

0.854 

K3Co(C204)3  (249) 

dZ-Trioxalocobaltiate 

S  •  3 

.5Aq 

0 

0.784 

14 

0.836 

K2S04.NiS04  (299) 

S- 

6Aq 

25 

0.209 

K2Cr04  (3,  106 

,  144,  201,  264, 

327,  363, 

447,  449) 

t,  °C 

M  ±  1% 

s 

-10 

2.84 

0 

2.96 

+20 

3.22 

40 

3.49 

60 

3.78 

80 

4.09 

100 

4.45 

110 

4.66 

K,Cr207  (3.  199,  264,  287, 

327,  449,  495) 

t,  °C  |  M  ±  5% 

S 


0 

10 

20 


0.158 

0.240 

0.390 


K2Cr207. — ( Continued ) 


t,  °c 

M  ±  5% 

S 

30 

0.616 

40 

0.90 

50 

1.21 

60 

1.54 

80 

2.31 

100* 

3.30 

120 

4.60 

140 

5.94 

160 

7.40 

180 

9.08 

*  Above  100°  less  accurate. 

K2S04.Cr2(S04)3  (298) 

t,  °C 

M 

s  • 

12Aq 

25 

|  0.44 

KA1(S04)2  (36 

,  57,  298,  310) 

t,  °C 

[  M  ±  3% 

s  • 

12Aq 

0 

0.117 

10 

0.162 

20 

0.228 

30 

0.320 

40 

0.458 

50 

0.664 

60 

0.948 

70 

1.390 

80 

2.12 

85 

2.72 

88 

3.48 

K2S04.BeS04  (59) 

t,  °c 

M 

s  • 

2Aq 

25 

1.43 

KNaC03  (375) 

S  • 

6Aq 

25 

5.14 

KNaC4H40 

6  (65,  235) 

Tartrate 

S  • 

4Aq 

-  4.3 

1.24 

0 

1.50 

+  10 

2.24 

20 

3.23 

30 

4.90 

KNaC4H406  (65,  235) 

Racemate 

S- 

3Aq 

-  6.3 

1.84 

0 

2.14 

+  10 

2.77 

20 

3.50 

30 

4.45 

RbOH  (168) 

15  | 

17.5 

RbCl  (36) 

,,-c  | 

M  ±  1% 

0 

6.36 

10 

6.96 

20 

7.53 

30 

8.07 

90 

11.02 

110 

11.95 

RbClO,  ( 

76,  80,  408) 

t,  °C 

1  M  ±  3% 

Q 

0 

0.127 

10 

0.201 

20 

0.319 

30 

0.474 

40 

0.680 

50 

0.946 

60 

1.32 

70 

1.75 

80 

2.26 

90 

2.88 

100 

3.82 

RbC104  ( 

76,  80,  157) 

t,  °C 

1  M  +  5% 

s 

10 

0.0345 

20 

0.053 

30 

0.083 

40 

0.132 

50 

0.192 

60 

0.262 

70 

0.363 

80 

0.500 

90 

0.685 

100 

0.975 

RbBr  (408,  422) 

t,  °C 

M  ±  2% 

S 

.  0 

5.38 

20 

6.68 

,  60 

9.32 

80 

10.60 

100 

11.73 

110 

12.25 

RbBr03  (73) 

,  °C 

M  ±  1% 

S 

25 

0.137 

30 

0.166 

35 

0.201 

40 

0.238 

Rbl  (408) 

t 

,  °C 

M 

S 

6.9 

6.47 

17.4 

7.16 

RbI04  (23) 

S 

13 

0.0236 

Rb2SO  4 

(36,  144) 

t 

,  °C 

M  ±  1% 

s 

0 

1.36 

10 

1.58 

20 

1.79 

30 

2.00 

40 

2.20 

50 

2.37 

90 

2.95 

110 

3.16 

Rb2Se04  (506) 

< 

,°c 

M 

12 

5.06 

RbNOa  (36) 


t,  °C 

|  M  ±2% 

S 

0 

1.33 

10 

2.26 

20 

3.65 

30 

5.55 

40 

7.90 

50 

10.6 

60 

13.6 

70 

17.1 

80 

21.1 

90 

25.6 

100 

30.5 

110 

36.2 

120 

43.2 

Rb2C( 

>3  (166) 

t,  °C 

M 

15 

9.6 

RbHC02  (464) 

Formate 

t,  °C 

M  ±  2% 

s 

Aq 

0 

26.0 

10 

34.2 

S  •  Aq  +  S  •  0.5Aq 

16. 5U 

42.4 

S  •  0.5Aq 

20 

43.6 

25 

45.1 

30 

46.7 

40 

52.1 

50 

62.8 

S  •  0.5Aq  +  S 

51U 

65.2 

S 

50m 

64.7 

60 

68.4 

80 

83.3 

100 

114.3 

120 

173.8 

140 

314 

160 

1065 

170 

00 

RbHCO,  (167) 

t,  °C 

M 

15 

7.9 

RbCH3C02  (464) 

Acetate 

t,  °c 

M  ±  2% 

S 

0 

34.3 

40 

40.7 

80 

51.2 

120 

70.6 

160 

114.3 

200 

250 

240 

2360 

246 

00 

Rb2C4H408  (i 52) 

Dihydroxytartrate 

t,  °C 

M 

0 

0  198  * 
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RbCeHsCOj  (463) 

Benzoate 

t ,  °C  |  M  +  3% 

S 


20 

6.26 

40 

6.78 

60 

7.47 

80 

8.27 

100 

9.17 

120 

10.12 

140 

11.10 

RbC7H603  (463) 

Salicylate 

t,  °C 

M  +  2% 

S- 

Aq 

10 

8.4 

20 

9.5 

30 

10.9 

S  •  Aq  +  S 

40U 

12.8 

s 

50 

13.5 

60 

14.4 

80 

16.8 

100 

20.4 

120 

25.0 

130 

27.5 

RbC,H603  (463) 

ra-Hydroxybenzoate 

S 

Aq 

-10 

4.30 

0 

4.40 

+10 

4.56 

20 

4.82 

30 

5.32 

40 

6.10 

S  •  Aq  +  S 

47U 

7.00 

S 

50 

7.20 

60 

8.00 

80 

9.36 

100 

11.62 

120 

15.62 

130 

17.90 

RbC7Hs03  (463) 

p-Hydroxybenzoate 

S 

Aq 

20 

2.60 

30 

3.04 

40 

3.58 

50 

4.16 

6C 

4.92 

70 

5.84 

S-M  +S 

78U 

0.80 

S 

80 

6.96 

90 

7.86 

100 

9.20 

110 

10.80 

120 

12.64 

Rb2(TeC204(OH)6)  (433) 
Oxalotellurate 


t,  °C 

£ 

M  ±  2% 

1 

0 

0.079 

10 

0.107 

20 

0.148 

30 

0.192 

40 

0.261 

50 

0.346 

Rb2S04.ZnS04  (299) 

t,  °C 

M 

s  • 

6Aq 

25 

0.236 

RbBr.CdBr2  (422) 
S 


0 

1.11 

20 

1.87 

40 

2.70 

60 

3.73 

80 

4.93 

100 

6.41 

110 

7.44 

4RbCl.CdBr2  (422) 

0 

0.96 

20 

1.48 

120 

4.20 

Rb2S04.CdS04  (299) 

S  •  6Aq 

25  1  1.63 

Rb2S04.CuS04  (299) 
S  •  6Aq 

25  |  0.242 


RbAuCL  (429) 

t,  °C  |  M  +  3% 
S 


10 

0.113 

20 

0.223 

30 

0.365 

40 

0.507 

50 

0.672 

80 

1.29 

100 

1.87 

RbMnO,  (352,  387) 


t,° C  I  M  ±  5% 

S 


0 

0.020 

7(352) 

0.048 

10 

0.035 

20 

0.053 

30 

0.079 

40 

0.113 

50 

0.159 

60 

0.229 

Rb2S04.MnS04  (299) 

t,  °C 

M 

s- 

6Aq 

25 

0.86 

RbFe(S04)2  (298) 

S  •  12Aq 

25 

0.295 

Rb2Fe(SQ4)2  (299) 

S- 

6Aq 

25 

0.58 

Rb2S04.CoS04  (299) 

CsClO,*. — 

(Continued) 

t,  °C 

M 

t,  °c 

M  ±  2% 

s  ■ 

6Aq 

s 

25 

0.221 

25 

0.088 

Rb2S04.NiS04  (299) 

30 

0.111 

S  • 

6Aq 

40 

0.165 

25 

0.142 

50 

0.229 

RbCr(S04)2  (298) 

60 

0.315 

S  •  12Aq 

70 

0.420 

25 

0.079 

80 

0.600 

30 

0.096 

90 

0.90 

35 

0.128 

100 

1.27 

40 

0.181 

CsBr  (162) 

RbV(S04)2  (298) 

£ 

5 

S  •  12Aq 

t,  °C 

M 

25 

0.177 

25 

5.80 

RbAl(SQ4)2 

(36,  298,  459) 

CsBrCb  (73) 

O 

o 

M  +  2% 

S 

S  •  12Aq 

25 

0.1404  +  1  % 

0 

0 . 0236 

30 

0.174  +1% 

10 

0.0343 

35 

0.204  +1% 

20 

0 . 0503 

Csl  (159) 

30 

0.0725 

a 

40 

0.104 

-  4.0 

1.48 

50 

0.158 

+35.6 

4.06 

60 

0.241 

70 

0.412 

CsI04  (23) 

Rb2S04.MgS04  (299) 

15 

0 . 0664 

t ,  °C 

M 

Cs2S04  (36) 

s  • 

6Aq 

t,  °c 

M  ±  1% 

25 

0.523 

£ 

1 

CsOH  (168) 

0 

4.62 

15 

25.8 

10 

4.78 

CsCl  (36 

160,  233) 

20 

4.93 

t,  °G 

M  +0.5% 

30 

5.08 

f 

5 

40 

5.23 

0 

9.61 

50 

5.38 

10 

10.32 

.  no 

6.23 

20 

10.98 

Cs2SeO 

(506) 

25 

11.34 

t,  °C 

M 

30 

11.68 

£ 

5 

40 

12.34 

12 

6.00 

50 

12.98 

CsNCb  (36) 

60 

13.61 

t,  °C 

M  +  3% 

.  100 

16.07 

5 

120 

17.26 

o 

0  47 

CsC103  (76) 

10 

0.79 

t,  °C 

M  ±  2% 

20 

1.26 

S 

30 

1.86 

0 

0.114 

40 

2.61 

10 

0.178 

50 

3.50 

20 

0.293 

60 

4.52 

30 

0.445 

70 

5.64 

40 

0.642 

80 

6.92 

50 

0.900 

90 

8.40 

60 

1.21 

100 

10.10 

70 

1.58 

110 

12.2 

80 

2. 13 

90 

2.81 

CS2CC 

>3  (166) 

100 

3.64 

t,  °c 

M 

rorirk .  r 

76.  80.  157N 

15 

o .  u 

fi 

Cs2C204  (165) 

10 

0.043 

oxalate 

20 

0.069 

25 

8.86 
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CsHC02  (464) 

Formate 


t,  °c 

M  ±  2% 

s 

Aq 

0 

18.8 

10 

21.3 

20 

24.6 

30 

29.6 

40 

38.9 

43 

45.4 

46 

55.5 

43 

78.3 

S  •  Aq  -f  S 

41E 

90.6 

S 

50 

93.8 

75 

102.1 

100 

115.3 

125 

134.5 

150 

158.0 

175 

193.4 

200 

250 

225 

371 

250 

870 

265 

00 

CsHC( 

>3  (167) 

t,  °c 

M 

15 

10.8 

CsCH3C02  (464) 

Acetate 


t,  °C 

M  ±  2% 

0 

49.4 

20 

52.7 

40 

55.5 

60 

60.0 

80 

65.9 

100 

76.3 

120 

94.5 

140 

129.5 

160 

206.5 

180 

480 

194 

00 

Cs2C4H4Os  (152) 

Dihydroxytartrate 

t,  °C 

M 

0 

0.65 

CsCdLCOs  (463) 
Benzoate 


t,  °C 

M  +  2% 

0 

11.60 

20 

12.00 

60 

13.68 

80 

14.62 

100 

15.74 

120 

17.02 

CsC7H503  (4«3) 

Salicylate 

S  • 

Aq 

0 

7.27 

10 

8.51 

20 

10.66 

30 

13.88 

40 

17.82 

CSC7H6O3.- 

— ( Continued ) 

t,  °C 

I  M  ±  2% 

S  •  Aq  +  S  •  0.5Aq 

41U 

18.5 

S- 

9.5Aq 

50 

20.5 

60 

26.1 

70 

36.4 

S  •  0.5Aq  +  S 

74U 

41.9 

3 

80 

45.1 

90 

50.6 

100 

56.4 

110 

63.1 

CSC7H5O3  (463) 

m-Hydroxybenzoate 

S  • 

xAq 

10 

12.4 

20 

13.7 

30 

17.2 

40 

23.4 

S  •  zAq  -j-  S 

44U 

27.1 

3 

50 

28.1 

60 

29.9 

80 

34.7 

100 

41.4 

120 

49.4 

CsCTLOa  (463) 

p-Hydroxybenzoate 

S 

Aq 

10 

1.80 

20 

2.22 

30 

2.66 

40 

3.20 

50 

3.80 

60 

4.60 

S  •  Aq  +  S 

64U 

5.00 

e 

70 

5.32 

80 

6.04 

100 

7.96 

120 

10.80 

135 

14.28 

Cs2[TeC204(0H)6]  (433) 

Oxalotellurate 

S 

0 

0.110 

10 

0.152 

20 

0.202 

30 

0.259 

40 

0.339 

50 

0.474 

CsGa(SQ4)2  (US) 

O 

O 

M 

S  •  12Aq 

25 

0.0383 

CsGa(Se04)2  (H9) 

S  •  12Aq 

25  |  0.085 


CsIn(S04)2  (298) 
t,°  C  |  M 

S  •  12Aq 

25  I  0.172 


Cs2S04.ZnS04  (299) 

S  • 

6Aq 

25 

0.74 

Cs2S04.CdS04  (299) 

s  • 

6Aq 

25 

2.46 

Cs2S04.CuS04  (299) 

s  ■ 

6Aq 

25 

0.89 

CsAuCL  (429) 

t,  °C 

M  +5% 

s 

10 

0.0106 

20 

0.0170 

30 

0.036 

40 

0.070 

50 

0.121 

60 

0.189 

70 

0.289 

80 

0.413 

90 

0.587 

100 

0 . 803 

CsMn04  (387) 

S 

0 

0 . 0037 

10 

0 . 0058 

20 

0.0092 

30 

0.0146 

40 

0.0216 

50 

0.0333 

60 

0 . 0520 

Cs2S04.MnS04  (299) 

t,  °C 

M 

CsFe(S04)2  (298) 


t,  °C 

|  M 

s- 

12Aq 

25 

0.045 

30 

0.066 

35 

0.099 

40 

0.156 

Cs2Fe(SQ4)2  (299) 

S  • 

6Aq 

25 

1.99 

Cs2S04.CoS04  (299) 

s  • 

6Aq 

25 

0.81 

Cs2S04.NiS04  (299) 

S  • 

6Aq 

25 

0.50 

CsCr(S04)2  (298) 

S  • 

12Aq 

25 

0.016 

.  40 

0.041 

CsV(S04)2  (298) 

s  • 

12Aq 

25 

0.020 

CsA1(S04)2  (3< 

>,  212,  298,  459) 

,  °C 

M  ±  5% 

S  •  12Aq 

0 

0.006 

10 

0.009 

20 

0.012 

30 

0.017 

40 

0.024 

50 

0.038 

60 

0.058 

70 

0.095 

80 

0.162 

90 

0.302 

100 

0.62 

Cs2S04.MgS04  (298) 

t,°  C  I  M 


25 


S  •  6Aq 


1.57 


S  •  6Aq 


25 


1.11 
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SOLUBILITY  OF  ORGANIC  SUBSTANCES  AND  OF  WEAK  ELECTROLYTES  IN  WATER 

Nelson  W.  Taylor 


INTRODUCTION 

Throughout  this  section  the  solid  phase  is  the  unhydrated 
solute  except  where  otherwise  indicated. 


x 

S 

T 

A 

B 

C 


Symbols 

Mole  fraction  of  the  unhydrated  solute 
Grams  solute  per  100  g  of  water 
Absolute  temperature,  T  =  273.1  +  t 
Molal  heat  of  solution  in  joules 
A  numerical  constant 
Molecular  weight  of  solute  100 
Molecular  weight  of  water  ^  n 


n  Number  of  moles  solute  formed  in  solution  from  1  M  of  the 
solid  solute;  n  is  usually  equal  to  1,  but  in  the  case  of 
As203,  for  example,  n  =  2  because  As203  +  water  = 
2H3ASO3. 

For  other  symbols  and  abbreviations,  v.  p.  4. 

Melting  points  are  given  in  bold-face  figures. 

The  data  are  presented  either  in  the  form  of  the  constants  A  and 
B  of  the  equation 

,  1  0.05223A  ,  „ 

logio  -  =  - T - IB  (1) 

or  tabulated  values  of  S  for  various  temperatures. 

EINLEITUNG 

In  diesem  ganzen  Abschnitt  ist  als  feste  Phase  der  wasserfreie 
Stoff  verstanden,  wenn  nichts  anderes  bemerkt  wird. 

Zeichen 

x  Molenbruch  des  gelosten  wasserfreien  Stoffes 
<S  Gramme  des  gelosten  Stoffes  auf  100  g  Wasser 
T  Absolute  Temperatur,  T  =  273,1  +  t 
A  Losungswarme  in  Joule  pro  Mole 
B  Eine  numerische  Ivonstante 


C 


Molekulargewicht  des  gelosten  Stoffes  100 
Molekulargewicht  des  Wassers  ^  n 


n  Molzahl  des  gelosten  Stoffes,  die  sich  aus  einem  Mol  des 
loslichen  Stoffes  (der  festen  Phase)  bilden.  Es  ist  n  gewohn- 
lich  Eins,  aber  im  Falle  des  As203  ist  sie  z.  B.  n  =  2,  weil 
AS2O3  -j-  H20  — >  2H3As03  gibt. 

Fur  andere  Zeichen  und  Abkurzungen,  siehe  S.  4. 
Schmelzpunkte  sind  durch  hervorgehobene  Schrift  gekenn- 
zeichnet. 

Die  Werte  sind  entweder  durch  die  Konstanten  A  und  B  der 
Gleichung 


logi 


0,05223A 


+  B 


x  T 

dargestellt,  oder  durch  die  tabellarische  Anordnung  der  Werte 
fur  S  bei  verschiedenen  Tempera turen. 


INTRODUCTION 

Dans  cette  section  la  phase  solide  est  le  corps  dissout  non 
hydrate  k  moins  d’une  autre  indication. 


x 

S 

T 

A 

B 

C 


Symboles 

Fraction  moleculaire  du  corps  dissout  non  hydrate 
Grammes  de  corps  dissout  dans  100  g  d’eau 
Temperature  absolue,  T  =  273,1  +  t 
Chaleur  moleculaire  de  dissolution  en  joules 
Une  constante  numerique 
Poids  moleculaire  du  corps  dissout  100 

Poids  moleculaire  de  l’eau  n 


n  Nombre  des  molecules  du  corps  dissout  formees  par  la  disso¬ 
lution  d’une  molecule  de  corps  solide;  n  est  ordinairement 
egal  4  1,  mais  dans  le  cas  de  As203,  par  exemple,  n  =  2  car 
As203  +  eau  -  2H3As03. 

Pour  les  autres  symboles  et  abreviations,  v.  p.  4. 

Les  points  de  fusion  sont  donnhs  en  caracteres  gras. 

Les  donnees  sont  exprimees  ou  sous  la  forme  des  constantes  A  et 
B  de  liquation 

.  1  _  0,05223A 

1°&10  £  rp  “t”  B  (1) 

ou  par  les  valeurs  de  S  disposees  en  tableau  pour  des  tempera¬ 
tures  variees. 

INTRODUZIONE 

In  tutto  questo  capitolo  la  fase  solida  e  sempre  la  sostanza 
disciolta  anidra,  tranne  che  non  sia  indicato  altrimenti. 

Simboli 

x  Frazione  di  grammimolecola  della  sostanza  disciolta  anidra 
S  Grammi  di  sostanza  disciolta  in  100  g  di  acqua 
T  Temperatura  assoluta,  T  =  273,1  +  t 
A  Calore  molecolare  di  soluzione  in  joule 
B  Costante  numerica 

£  Peso  molecolare  della  sostanza  disciolta  100 
Peso  molecolare  dell’acqua  ^  n 

n  Numero  di  grammimolecole  di  soluto  formatesi  in  soluzione 
da  1  grammimolecola  di  sostanza  solida;  n  e 
eguale  ad  1,  tranne  ad  es.  casi  come  quelli  di  As20 
n  =  2  perchh  As203  +  acqua  =  2H3As03. 

Per  altri  simboli  ed  abbreviazioni,  vedi  p.  4. 

I  punti  di  fusione  sono  stampati  in  grassetto. 

I  dati  sono  riportati,  o  sotto  forma  delle  costanti  A  e  B  dell' 
equazione : 

,  1  0.05223A  ,  _ 

logio  ;  =  — - 7F, -  +  B  (1) 


in  generale 
dove 


x  T 

oppure  sotto  forma  di  tabelle  con  i  valori  di  S ,  per  diverse  tempe 
rature. 


To  find  S  for  any  temperature  within  the  range  covered  by 
equation  (1)  first  compute  l/x  from  that  equation  and  then  find 


S  = 


C 


l/x  —  1 


(2) 


using  the  value  of  C  given  in  the  table. 

Example:  To  find  the  solubility  of  p-nitrophenol  at  60°, 

.  1  0.05223  X  16410  „  1 

logl0a:  273.1  +60  2  186'  x  ~  2'43s 


S  = 


772 


2.43s  -  1 


537  g  per  100  g  H20 


In  this  section  no  A  and  B  values  are  given  in  those  cases  where 
the  experimental  data  could  not  be  represented  by  equation  (1). 


In  such  cases  typical  S  values  are  listed  for  various  centigrade 
temperatures,  t. 

The  accuracy  of  the  data  is  indicated  by  the  number  of  signifi¬ 
cant  figures. 

For  solubility  of  alkaloids,  certain  organic  acids  and  certain 
substituted  phenols,  see  the  tables  at  the  end  of  this  section. 

Experimental  results  which  were  found  to  be  too  incomplete  to 
be  incorporated  here  can  usually  be  found  by  reference  to: 

Seidell,  “Solubilities  of  Inorganic  and  Organic  Substances,” 
New  York,  Van  Nostrand,  1919. 

Comey  and  Hahn,  “A  Dictionary  of  Chemical  Solubilities,” 
New  York,  Macmillan  Co.,  1921. 

“Tables  Annuelles  Internationales  de  Constantes  et  Donnees 
Num6riques,”  Paris,  Gauthier- Villars,  1910- 
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Table  1 

Additional  data  for  those  compounds  which  are  starred 


may  be  found  in  Table  2 


Formula 

Name 

Range 

A 

B 

C 

Lit. 

Se02.H20 

-21  to  65 

7  106 

-0.734 

617  1 

(44) 

As203* 

0  to  100 

16  470 

-0.473 

549.3 

(!) 

ii3bo3* 

0  to  75 

2  125 

-1.945 

343.2 

(48);  cf.  (26) 

ch2o2 

Formic  acid . 

7 . 00  to  8 . 39 

12  090 

-2.243 

255.3 

(5) 

8.39  to  15.72 

12  670 

-2.352 

255 . 3 

(18) 

ch3no 

Formamide . 

-45  to  2.2 

9  150 

- 1 . 735 

250 

(17) 

c2h4n4 

Dicyanodiamide  * . 

0  to  75 

31  540 

-3.455 

466.6 

(28) 

02M4O2 

Acetic  acid* . 

-27  to  10 

14  980, 

-2.70 

333.2 

(50);  Cf.  (59) 

c2h6no 

Acetamide . 

0  to  60 

11  970 

-1.756 

327.8 

(47);  Cf.  (I3.  73) 

c3h4o4 

Malonic  acid* . 

0  to  50 

9  310 

-0.979 

577 

(36,  63) 

c3h8o3 

Glycerol* . 

18  to  -1.3 

17  150 

-3.078 

511 

(57) 

c4h6o4 

Succinic  acid . 

0  to  75 

32  380 

-3.778 

655 . 1 

(45) 

c4h10o4 

Erythritol . 

116.6  to  87.8 

35  050 

-4.692 

677 

(57) 

82 . 0  to  4 

20  700 

-2.625 

677 

(57) 

c5h4n4o3 

Uric  acid* . 

15  to  100 

26  200 

+0.502 

933 

(6) 

CgH6C10 

m-Chlorophenol  * . 

32.5  to  10.8 

16  220 

-2.778 

712.5 

(72) 

c6h6no3 

p-Nit.rophenol* . 

50  to  90 

16  410 

-2.186 

772 

(71) 

06-H.602 

Resorcinol . 

0  to  100 

18  340 

-2.478 

611 

(47);  cf.  (73) 

c6h10o4 

Dimethyl  succinate* . 

18.1  to  19.5 

25  200 

-4.49 

811 

(11,  12) 

06-H-1206 

a-Dextrose* . 

50  to  90 

18  490 

-2.204 

1  100 

(34) 

c6h14o2 

Pinacone . 

29.4  to  41.1 

14  260 

-2.369 

655 . 5 

(57) 

C6H:406 

Mannitol* . 

40  to  100 

2  142 

-2.102 

1  011 

(19) 

c7h6no4 

o-Nitrobenzoic  acid* . 

148  to  90.6 

26  800 

-3.322 

929.0 

(68);  cf.  (20) 

c7h6no4 

p-Nitrobenzoic  acid* . 

237.0  to  174.4 

44  2S0 

-4.538 

929 

(20);  cf.  (68) 

c7h8o 

p-Cresol* . 

20  to  34 

12  3S0 

-2.106 

599.8 

(71) 

c7h9n 

p-Toluidine . 

41.0  to  43.4 

21  200 

-3.50 

594.5 

(11,  12) 

c8h6o3 

o-Aldehydobenzoic  acid* . 

100.5  to  58. 1 

24  560 

-3.435 

832 

(67) 

CgHeOa 

m-Aldehydobenzoic  acid* . 

175  to  121 

37  420 

-4.36 

832 

(67) 

CsHsCINO 

?>Chloroacetanilide  * . 

65  to  140 

46  780 

-3.220 

941.0 

(70) 

C8H10N4O2.H2O 

Caffeine . 

0  to  80 

34  900 

-3.42 

1  077 

(80);  cf.  (39) 

Table  2 

Additional  data  for  those  compounds  which  are  starred  may  be 

found  in  Table  1 

H202  (42) 

C  =  1885 


t 

S 

-54.5 

142.8 

-50.0 

170.6 

-32.2 

284.5 

-  4 

2960 

NH3  (54 

);  cf.  (i6, 

60 

) 

c  = 

94.5 

v.  also 

p.  217 

-92. 5E 

419 

-87.2 

605 

-83.7 

890 

-80.9 

1690 

-77.  6 

00 

As20 

3*  (!) 

c  = 

549.3 

0 

1.21 

25 

2.05 

98.5 

8.18 

h3bo3* 

(48);  cf. 

(26) 

c  = 

343.2 

v.  also 

p.  226 

h3bo3.- 

-(Cont’d) 

t 

S 

99.5 

29.08 

108 

58.0 

115 

81.8 

120 

110 

<L -Table,  the 
<L  -arrangement 
CH,N2  (55) 
Cyanamide 
C  =  233 


— 16 . 6E 

+42.9 


60.5 


CH4N20  (53,  73); 
Cf.  (51) 

Urea 
C  =  333 

67.1 


0 

19.8 

31.7 

69.5 


97.8 

131.3 

252,5 


CH4N2S  (35) 
Thiourea 
C  =  423 


ch4n2s.- 

— (Cont’d) 

t 

S 

56.5 

64.4 

97.2 

239 

120.6 

485 

145.0 

1160 

ch4 

O  (5) 

c  = 

177.6 

-139E 

360 

-  95.7 

OO 

C  nHoO  4 

00 

CO 

(25 

77) 

Oxalic  acid 

C  = 

499.7 

C2H204.2H20 

0 

3.522 

20 

9.52 

40 

21.51 

60 

61.07 

C2H3C1 

302  (73) 

Chloral 

hydrate 

C  = 

918.1 

0 

189.7 

15 

330.0 

30 

480.0 

35 

516.0 

C0H4N4*  (28) 
Dicyanodiamide 


t 

S 

C  = 

466.6 

25 

4.13 

49.8 

11.80 

C2H4O2 

*  (50);  Cf. 

(59) 

Acetic  acid 

C  = 

333.2 

3.34 

943 

16.  02 

°°  , 

C2HgO  (56) 

Ethyl 

alcohol 

C  = 

255.5 

-118. 4E 

1445 

-110.  6 

OO 

C3HC1302  (7) 
Trichloroacrylic 
acid 

C  =  974 
17Ef  430 

72.  9  co 

t  CsHClsCA  +  CaHCb- 
02.2^H2Q. _ 

C3H404*  (36>  63) 
Malonic  acid 
C  =  577 
100  I  810 

C3H803*  (40) 
Glycerol 


C3HsO  3.— (Cont’d) 
C  =  511 
t 


-46. 5E 
-37.5 
-22.0 
-  1.0 
+  7.5 
13.5 
17.  9 


S 

200 

244 

376 

931 

2028 

5455 


C4H4O4  (76) 
Fumaric  acid 
C  =  650 


25 

0.70 

40 

1.07 

60 

2.4 

100 

9.8 

C4H4O4  (76) 
Maleic  acid 


C  = 

650 

25 

78.8 

40 

112.5 

60 

148.7 

97.5 

392.6 

C4H5N02  (73) 
Succinimide 
C  =  650 


0 

20 

30 


10.3 

26 

52 


c4h5no2. 

— (Cont’d) 

t 

S 

50 

116 

80 

213 

C4H0O4  (“>  J2) 

Dimethyl  oxalate 
C  =  655 


38.27 

5  490 

39.34 

11  400 

40.05 

26  900 

C4Ht;05  (76) 
dl- Malic  acid 
C  =  749 


26 

144.8 

50 

222.0 

70 

332.0 

79 

411.5 

C4H606  (41) 

d(l) -Tartaric  acid 


C  = 

832 

10 

126 

30 

156 

50 

192 

SO 

270 

dZ-Tartaric  acid  (41) 

C  = 

832.8 

20 

18.0 

40 

37.0 

70 

80.6 

100 

137.8 

252 


INTERNATIONAL  CRITICAL  TABLES 


C4H8N203  (10) 

13-1-  Asparagine 

C  = 

744.4 

t 

1  s 

c4h8n2o3.h2o 

7.9 

1.426 

28 

3.171 

41.4 

5.650 

71.7 

19.84 

98 

52.48 

C6H4N403*  (6) 

Uric  acid 

C  = 

=  933 

0.0 

0.002 

C6H4N206  (64) 

2,  3-Dinitrophenol 

C 

=  1021 

96.0 

289 

112.3 

885 

146.1 

OO 

2,  5-Dinitrophenol 

C  = 

1021 

98.0 

3900 

100.0 

6470 

106.6 

OO 

3,  4-Dinitrophenol 

C  = 

1021 

53.0 

298.2 

84.5 

850.0 

134.7 

OO 

C6H6C10  (72) 

o-Chlorophenol 

C  = 

712.5 

-8.2 

1182 

-6.0 

1548 

-1.5 

3015 

+2.0 

6105 

7.0 

OO 

m-Chlorophenol  * 

C  = 

712.5 

3.2 

560.5 

4.5 

680 

p-Chlorophenol 

C  = 

712.5 

0.5 

802 

11.0 

1711 

18.0 

3043 

41.  0 

oo 

CcHsNOa*  (71) 

p-Nitrophenol 

C  = 

772 

42.3 

314.2 

43.9 

383 

62.0 

890 

113.9 

OO 

C6H6N202  (70) 

p-Nitroaniline 

C  = 

766 

128.0 

1529 

136.8 

2660 

144.8 

9500 

147.0 

OO 

CeHeO  (58);  cf.  (30) 
Phenol 
C  =  521 


t 

S 

3.3 

3230 

15.8 

1110 

16.2 

1150 

29.3 

1900 

C6H7N  (2);  Cf.  (3, 

29) 

Aniline 


C  = 

516.7 

—  11.85E 

3  783 

-  8.40 

11  690 

-  7.55 

20  350 

-  7.05 

23  010 

-  6.98 

OO 

C6H7NO  (66) 


o-Aminophenol 
C  =  605 


100.2 

135.8 

143.0 

155.6 


7.65 

229.2 

411 

950 


m-Aminophenol 


C  =  605 


66.4 

70.2 

73.2 
96.0 


44.2 

88.5 

145.4 

792 


p-Aminophenol 
C  =  605 


102.0 

50.2 

106.5 

103.3 

116.5 

232.5 

145.8 

849 

C6H7N03S  (52) 
Sulfanilic  acid 
C  =  961 


C6H7N03S.2H20 

0 

0.446 

13.3 

0.848 

25.1 

1.402 

47.5 

2.585 

C6H7N03S.2H20 

+  C6H7N03S.H20 
18.9  |  1.126 

C6H7N03S.H20  + 
C6H7N03S 
44.0  1  2,46 


C6H8N2  (69) 
o-Phenylenediamine 
C  =  600 


67.7 

167 

80.8 

758 

88.1 

1520 

95.5 

4285 

m-Phenylenedia- 

mine  (a-form)  (69) 


C6H8N2.— (Cant’d) 


C  = 

600 

t 

S 

22.7 

229 

28.7 

379 

43.5 

1201 

57.6 

6145 

p-Phenylenedia- 

mine  (69) 

C  = 

600 

75.5 

107.3 

88.5 

234 

107 

648 

125.1 

1915 

C6HsN2  (49) 
Phenylhydrazine 


C  = 

600 

16.00 

5550 

16.42 

8660 

19.  36 

OO 

C6H10O4*  (H>  12) 
Dimethyl  succinate 
C  =  811 


15.87 

4  690 

16.82 

7  510 

17.57 

11  820 

18.02 

16  400 

C6H1206*  (34) 
a-Dextrosef 
C  =  1100 
a-C6H1206.H20 


0.50 

15 

35 

45 


54.3 

81.68 

138.2 

191.6 


a-C6Hi206.H20  (23) 


15.00 

22.98 

50.00 


81.68 

97.51 

243.76 


a-CeHijOcJ 
70.2  359.35 

90.8  562.25 


t  S  =>  g  C6Hl206/100g 

h2o. 


t  C  =  1000. 


C6Hi406*  (9,  19) 
Mannitol 


C  = 

1011 

-  1.019E 

9.942 

0.00 

10.36 

+  10.00 

13.7 

20.00 

18.6 

30.00 

25.2 

50.00 

47.6 

80.00 

115.0 

100.00 

197.0 

c7h„no4 

^05 

^00 

(20)  . 

o-Nitrobenzoic  acid* 
C  =  929.0 


49.5 

1 

88 

75.3 

10 

48 

78.0 

66 

5 

79.5 

149 

0 

146.8 

00 

C7H6NO  4.— (Cord’d) 
m-Nitrobenzoic  acid 


(20);  cf.  (68) 


C  = 

929 

t 

S 

77.6 

134 

7 

80.2 

290 

5 

141.4 

OO 

p-Nitrobenzoic  acid* 

(20); 

Cf.  (6« 

) 

c  = 

929 

143.0 

5 

26 

151.4 

11 

1 

162.6 

65 

8 

167.4 

150 

0 

242.4 

OO 

C7H6N306  (75) 
2,  4,  6-Trinitro- 


toluene 


C  = 

1260 

0 

0.0100 

15 

0.0120 

30 

0.0175 

60 

0.0675 

100 

0.1475 

C7H5N608  (75-5) 
2,  4,  6-Trinitro- 


phenylmethylnitro- 


amine 

(tetryl) 

C  = 

1592 

0 

0 . 0050 

30 

0.0085 

45 

0.0140 

60 

0 . 0350 

100 

0.1842 

C7H602  (65) 
m- 1  Iy  dro  xy  1)  enz- 
aldehyde 
C  =  678 


43 

60.4 

71.2 

81.1 


2.84 

186.5 

499 

808 


p-Hydroxybenz- 
aldehyde  (65) 


C  = 

678 

63 

0 

99 

64 

1 

150 

69 

3 

327 

83 

6 

792 

C7H602  (68);  Cf.  (8) 
Benzoic  acid 
C  =  678 


98 . 0  426 
103.5  844 
122.7  oo 


C7H„03  (68);  cf.  (61) 
o-Hydroxybenzoic 
acid 


C  =  767 


50.0 

101.4 

109.5 

169.0 


0.561 

8.72 

189.0 


C7H603. — {Coni’ d) 
m-Hydroxybenzoic 
acid  (68) 


C  = 

=  767 

t 

S 

69.0 

6.51 

84.6 

17.23 

98.3 

51.2 

134.0 

242.5 

201.3 

oo 

p-Hydroxy  benzoic 

acid  (68 

);  cf.  (20) 

C  = 

=  767 

56.0 

3.31 

80.1 

13.43 

114.0 

108.2 

213.0 

OO 

C7H7N02  (20) 

o-Aminobenzoic 

acid 

C  = 

760.5 

105.0 

97.5 

107.8 

230 

116.2 

681 

128.4 

1900 

144.  6 

OO 

m-Aminobenzoic 

acid 

C  = 

760.5 

77.8 

4.83 

109.2 

24.8 

116.5 

64.7 

123.2 

157.8 

143.0 

599.0 

174.  4 

OO 

p-Aminobenzoic 

acid 

C  = 

760.5 

82.2 

5.26 

94.0 

11.1 

109.0 

42.8 

123.4 

214.3 

144.8 

733.5 

186.0 

OO 

C7HsO  (7i) 


o-Cresol 

C  = 

599.8 

8.3 

702 

10.2 

889 

12.9 

1255 

22.3 

3838 

29.9 

OO 

p-Cresol* 

C  = 

599.8 

8.7 

661.0 

10.8 

909.1 

C8H603  (67) 
o-Aldehydobenzoic 
acid* 

C  =  832 
46.1  10.3 

49.9  41.2 


C8H0O3.— (Cont’d) 
m-Aldehydobenzoic 


acid* 

C  =  832 


t 

8 

99.7 

5.19 

110.7 

24.75 

113.5 

67.4 

116.6 

143.0 

p-Aldehydobenzoic 

acid 

C  = 

=  832 

142.3 

11.4 

150.9 

23.6 

158.9 

48.0 

181.5 

98.5 

191.5 

385.0 

250 

OO 

C8Hr,04 

(43,  74) 

Phthalic  acid 

C  = 

922 

25 

0 . 7064 

45 

1.467 

65 

3.355 

85 

8.327 

95 

21.95 

CsH8C1NO  (70) 

o-Chloroacetanilide 

C  = 

941.0 

73.0 

1880 

77.0 

3790 

82.0 

8980 

86.7 

OO 

ra-Chloroacetanilide 

C  = 

941.0 

64.0 

3040 

69.0 

4900 

76.6 

OO 

p-Chloroacetanilide  * 

C  = 

941.0 

168  | 

3717 

C8H8N203  (70) 


p-Nitroacetanilide 

C  = 

1000 

163.6 

450 

192.2 

1980 

216.9 

OO 

C8H802  (65) 
2-Hydro  xytoluene- 
4-aldehyde 
C  =  755 


69.2 

69.4 

69.9 

75.9 


104 

147 

228 

478 


6-Hydro  xytoluene- 
3-aldehyde 
C  =  755 


79.6 

80.3 

91.2 

117.4 


149.2 

274 

656 
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C8H802  (71) 

c8h8o3.- 

—(Coat’d) 

C10H12AsNO7  (79) 

o-Toluic  acid 

3-Hydro  xytoluene- 

C4H406(As0H)- 

C  = 

755 

4-carboxylic  acid 

c6h6nh2 

t 

S 

C  = 

845 

c  = 

1850 

93.7 

1146 

t 

S 

t 

S 

94.4 

1520 

132.6 

209.7 

15 

41.84 

96.0 

2370 

138.3 

392.6 

20 

47.73 

102.4 

00 

147.8 

869 

35 

118.18 

w-Toluic  acid 

177.8 

OO 

100 

733.0 

C  = 

755 

94.2 

1225 

C8H,nNoO(69) 

C10H12NO7Sb  (78) 

101.9 

3160 

A-Acety] 

-o-phenyl- 

C4H406(Sb0H)- 

110.5 

00 

enedi 

amine 

c6h6nh2 

p-Toluic  acid 

C  = 

834 

c  = 

2100 

C  = 

755 

59.1 

107.1 

15 

16.59 

145.1 

392.5 

78.2 

253.6 

20 

18.10 

156.5 

1235 

99 

604 

35 

24.39 

176.8 

OO 

115.4 

1376 

100 

201.8 

A-Acetyl-m- 

phenylenediamine 

Cl0H14O  (62) 

C  = 

834 

Thymol 

144.2 

114.1 

C  = 

834 

167.0 

246 

10 

0.067 

C8H803  (68) 

204.4 

653 

20 

0.088 

1-Hydroxy  Loluene- 

235.8 

1610 

35 

0.126 

2-carboxylic  acid 

iY-Acetyl-p- 

40 

0.141 

C  = 

845 

phenylenediamine 

129.8 

228.0 

C  = 

834 

C12H22O1I 

134.5 

412.3 

98.6 

96.5 

Sucrose, 

v.  Vol.  II, 

147.5 

914.5 

107.1 

226 

P- 

344 

167.  0 

00 

119.2 

447 

1-Hydro  xytoluene- 

144.0 

1610 

C12H22O1I.H2O 

2-carboxylic  acid 

(22);  cf.  ( 

31,  32,  33 

C  = 

845 

(11,  12) 

Lactose 

103.4 

6.13 

Veratrol 

C  = 

2000 

118.8 

52.25 

C  = 

766 

/3-C12H220„.H20 

132.4 

530.5 

20.12 

8  910 

0 

12.47 

172.  4 

00 

20.91 

16  120 

39 

33.0 

t-Hydro  xytoluene- 

21.25 

22  180 

89 

a-C12I 

146.0 

I220uf 

3-carboxylic  acid 

121.5 

226.5 

C  = 

845 

c9h13o2p  (is) 

146.2 

366.0 

109.5 

336.0 

Mesitylene  phos- 

178.8 

652.5 

112.0 

392.0 

phinous  acid  (mes- 

t  C  =  1900. 

126.4 

872.0 

ityl  dihjMroxy- 

152.  5 

00 

phosphine) 

C12H220„  (24) 

5-Hydroxytoluene- 

C  = 

1022 

Maltose 

3-carboxylic  acid 

1 

0.290 

C  = 

1900 

C  = 

845 

25 

0.300 

0.6 

56.5 

98.8 

4.20 

35 

0.325 

29.6 

93.2 

124.2 

43.4 

45 

0.387 

54.2 

151.4 

143.0 

195.0 

65 

0.528 

74.2 

261.5 

208.  5 

00 

85 

0.704 

96.5 

569.3 

Substituted  Phenols  in  Water  at  25°C 


Solid  phase 

Equiv.  per  1 

4.19 

0.00524 

0.1097 

0.0974 

4.02 

0.666 

Resorcinol . 

6.515 

Alkaloids  in  Water  at  20°C 


Dissolved  substance 


Grams  of  anhydrous  base 
dissolved  by  100  cm* * 3  of  H20 


Atropine . . 
Brucine. . . 
Quinine. . . 
Cocaine. . . 
Codeine. . . 
Caffeine. . . 
Coniine.  . . 
Dionine. . . 
Eucaine-/3. 
Morphine. 
Narcotine. 
Novocaine. 
Strychnine 
Veratrine.  . 


0.1338 

0.0553 

0.0453 

0.0278 

0.7893 

1.462 

1.8280 

0.2613 

0.2964 

0.02015 

0 . 00445 

0.3325 

0.01253 

0.1136 


Organic  Acids  in  Water  at  25°C 


Solid  phase 


Equiv.  per  1 


Benzilic  acid . 

Cinnamic  acid . 

Citric  acid . 

3,  5-Dinitrobenzoic  acid. . . 

Diphenylacetic  acid . 

Diphenic  acid . 

Diphenylenegly collie  acid . 

Malonic  acid . 

Mandelic  acid . 

m-Nitrobenzoic  acid . 

o-Nitrobenzoic  acid . 

Oxalic  acid . 

Phenylacetic  acid . 

Phthalic  acid . 

Picric  acid . 

Salicylic  acid . 

Styphnie  acid . 

Suberic  acid . 

Succinic  acid . 

Tartaric  acid . 

Trichlorolactic  acid . 


0 . 00769 
0.00385 
12.54 
0.00635 
0.00060 
0.00520 
0.01082 
15.01 
1.191 
0.0214 
0.0470 
2.409 
0.1310 
0.0852 
0.0578 
0.01613 
0.02179 
0 . 0680 
1.352 
10.26 
4.024 
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enbach,  1,  45:  44;  23.  (75.5)  Taylor  and  Rinkenbach,  1,  46:  104;  23. 
(76)  Weiss  and  Downs,  1,  45:  1003;  23.  (77)  Woudstra,  172,  8  XXII:  251; 
12.  (76)  Yvon,  40,  1:  281;  10.  (79)  Yvon,  49,  1:  473;  10. 

(3°)  Zalai,  Gydgyszereszi  Ertesito,  18:  366;  10. 


FREEZING-POINT  LOWERINGS  OF  AQUEOUS  SOLUTIONS 

R.  E.  Hall  and  Miles  S.  Sherrill 


Symbols 

Nw  (resp.  A’,.)  Number  of  gram- 
formula  weights  of  solute 
per  1000  g  of  H20  (resp. 
per  liter  of  solution) 


At 

At 

N 


Freezing-point  lowering  in 
°C 


At  At 

Ww  or  w. 


the  molal  freez¬ 


ing-point  lowering 


Contents 

Inorganic  strong  electrolytes 
and  all  salts. 

Non-electrolytes,  weak  electro¬ 
lytes  and  all  organic  com¬ 
pounds. 


Symboles 

Nw  (resp.  Nv)  Nombre  de  mole¬ 
cule-grammes  du  corps 
dissout  dans  1000  g  d’eau 
(resp.  dans  un  litre  de 
solution) 


At 

At 

N 


Abaissement  du  point  de 
congelation  en  °C 


At_ 

Nw 


At  . 

ou  -ry-  =  abaissement 
Nv 


moleculaire  du  point  de 
congelation 


Matieres 

Electrolytes  inorganiques  forts 
et  tous  les  sels. 

Non  electrolytes,  electrolytes 
faibles  et  tous  les  composes 
organiques. 


Zeichen 

Nw  (bezw.  Nv)  Zahl  der  Gramm- 
formel-Gewichte  des  gelos- 
ten  Stoffes  auf  1000  g  Was- 
ser  (bezw.  auf  1  Liter  der 
Losung) 

At  Schmelzpunktserniedrigung 
in  °C 

At  At  ,  At  , 

-Tf  w  oder  tv  =  Moleku- 
N  Nw  Nv 

lare-Schmelzpunktsernie- 

drigung 

Inhaltsverzeichnis 
Anorganische  starke  Elektrolyte 
und  alle  Salze. 

Nichtelektrolyte,  schwache 
Elektrolyte  und  alle  organ- 
ischen  Verbindungen. 


Nw 


At 

At 

N 


SlMBOLI 

(resp.  Nv)  Numero  dei  pesi 
corrispondenti  alle  formule 
espresse  in  grammi  di  so- 
stanza  disciolta  per  1000  g 
di  H20  (o  per  litro  di  solu- 
zione) 

Abbassamento  del  punto  di 
congelamento  in  °C 


At 

N„  ° 


A t 
Nv 


-  abbassamento 


molecolare  del  punto  di 


congelamento 

Indice  Page 

Elettroliti  forti  inorganici  e 

tutti  i  sali .  254 

Non  elettroliti,  elettroliti 
deboli  e  tutti  i  composti 
organici .  261 


INORGANIC  STRONG  ELECTROLYTES  AND  ALL  SALTS 

R.  E.  Hall 

Figures  having  a  relative  significance  only,  are  given  in  small 
type. 

Solutions  of  One  Solute 
A-S-Table 

Standard  arrangement  ( v .  Vol.  Ill 


02*:  At  =  0.004° 
(227) 

*  This  reference  does 
not  specify  pressure, 
although  it  approximated 
barometric  pressure. 


h2o2  (164>  172>  192) 


Nw 

A  t/N 

0.037 

1.9 

.07 

1.86 

.10 

1.84 

.20 

1.84 

.50 

1.86 

1.0 

1.88 

2.0 

1.91 

5.0 

1.96 

10.0 

2.03 

20.0 

2.16 

24.05E* 

2.22 

*  Ice  + 

H2O2.2H2O 

(extrap.) 

HF  (S,  137,  200) 

0.025 

2.20 

.04 

2.11 

.07 

2.02 

HF . — ( Continued ) 


Nw 

At/N 

0.10 

1.98 

.20 

1.91 

.40 

1.89 

.70 

1.90 

1.0 

1.93 

2.0 

2.03 

4.0 

2.18 

Cl,  (246) 


0.01 

4.0 

.015 

3.926 

.02 

3.816 

.03 

3  563 

.05 

3.145 

.08 

2.85 

.  069E* 

2.91 

*  Ice  +  CI2.8H2O.  N 

is  taken  from  Rooze- 


boom  (9);  his  value  for 
A t/N  is  3.48,  which  does 
not  agree  with  the  accu¬ 
rate  temperature  meas- 
I  urements  of  Roth. 


,  p.  viii) 


C102  (29) 


Nv 

At/N 

0.076 

2.3 

to 

to 

0 . 405 

1.98 

0.4E* 

1.98 

*  Ice  +  CIO2.8H2O  + 
IH2O. 

HCl  (160 

215,  224, 

236) 

Nw 

At/N 

0.001 

3.690 

.002 

3.669 

.005 

3.635 

.01 

3.601 

.02 

3.568 

.05 

3.532 

.10 

3.523 

.20 

3.54 

.50 

3.68 

1.0 

3.94 

2.0 

4.43 

4.0 

5.6s 

7.0 

8.45 

HCl. — ( Continued ) 
Nw  A  t/N 

8.83E*  9.74 

•Ice  +  HCI.3H2O. 
The  value  Nw  =  9.04, 
given  by  Kremann  (149) 
is  not  in  agreement  with 
the  curve. 


HCIO  (H3) 


0.2457 

1.87 

.4633 

1.88 

HCIO 

4  (291) 

2.373 

4.2i 

4.178 

5.02 

5.490 

6.2s 

6.861 

7.8t 

7.072E* 

8.13 

*  Ice  +  Mixn. 


Br2 

(246) 

0.006 

2.02 

.01 

1.95 

.02 

1.90 

.05 

1.87s 

.10 

1.87o 

.162 

1.86s 

.  139E* 

1.86s 

*  lee  + 

Br2.10H2O. 

Nw  is  taken  from  Rooze- 

boom  (9>  10>1l);his  value 
for  A  t/N  is  2.16,  which 
does  not  agree  with  the 
accurate  temperature 
measurements  of  Roth. 


HBr  (125,  214) 

Nw 

At/N 

0.10 

3 . 7o 

.20 

3.5s 

.40 

3.6o 

.70 

3.7s 

1.0 

4.0 

2.0 

4.8 

4.0 

6.5 

6.88 

9.4 

Is  (246) 

0 . 00074 

2.0 

HI  (140, 

193,  216) 

0.1 

3.5o 

.2 

3.5e 

.4 

3.7o 

.7 

3.8s 

1.0 

4.09 

2.0 

4.75 

4.0 

6.55 

5.0 

7.7o 

7.63E* 

10.5 

*  Ice  +  HI.4H2O.  Con- 

siderable  uncertainty. 


HIO 

3  (84) 

0.03 

3.24 

.05 

3.12 

.10 

2.95 

.20 

2.71 

.50 

2.21 

1.0 

1.72 

HIO  3. — ( Continued ) 

Nw 

At/N 

2.0 

1.16 

5.0 

0.75 

7.5 

0.70 

10.0 

0.75 

14.0 

0.88 

15 . 24E* 

0.92 

*  Ice  +  HlChfextrap.). 

HIO 

4  (47) 

Nv 

At/N 

0.20 

2.18 

.30 

2.15 

.50 

2.12 

.75 

2.13 

1.0 

2.15 

H2SO3 

(7,  226) 

Nw 

At/N 

0.1 

2.8 

.2 

2.6 

.4 

2.45 

.7 

2.38 

1.0 

2 .35 

According  to 
Roozeboom  (H),  the 
eutectic  (ice  +  H2- 
S03.6H20)  is  located 
at  Nw  =  1.4,  and 
At/N  =  1.86.  Guth¬ 
rie  (92)  gives  At  = 
1.5.  No  agreement 
exists. 
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25* 


H2S04  (13*  20,  100, 

119,  159,  187,  206, 
210,  211,  217,  244)  j 
Cf.  (2  98) 


Nw 

0.0025 

.005 

.01 

.025 

.05 

.10 

.20 

.40 

.70 

1.0 

2.0 

4.0 

6.25E* 


A  t/N 
5.052 
4.814 
4.584 
4.300 
4.112 
3.940 
3.790 
3.68 
3.77 
4.04 
5.07 
7.05 
12.0 


*  Ice  +  H2SO4.4H2O. 


h2s2o6  (47) 


Nv 

0.04 
.05 
.075 
.10 
.20 

H2SeO 
0.2 
.3 
.5 
.75 
1.0 


A  t/N 

5.12 
5.06 
5.00 
5.04 
5.14 

-3  (47) 

2.12 
2.08 
2.01 
1.96 
1.93 


H2Se04 

Nw 

0.2 

.4 

.7 

1.0 

2.0 

4.0 

6.36E* 


(148,  226) 

A  t/N 
3.8s 
4.24 
4.7o 
5.06 
6.O0 
7.9e 
13.05 


*  Ice  +  HjSeOi.lILO 
(extrap.). 

H2Te04  (86.  183) 


0 . 0725 
.100 
.189 
.  772E* 


2.1 

1.9 

2.0 

1.94 


*  H2Te04.6H20. 

N20*  (78»  244) 
0.0564  I  1.9 

*  This  value  (244)  is 
based  on  760  mm  pres¬ 
sure.  The  other  refer¬ 
ence  does  not  specify 
pressure,  although  it 
approximated  baromet¬ 
ric  pressure. 

NH3*  (252) 


also  NH4OH 


0.6 

1.0 

2.0 

5.0 

10.0 

20.0 


2.0 

1.94 

1.94 

2.06 

2.26 

2.9o 


NH3. — ( Continued ) 


Nw 

27.6 


A  t/N 
3.56 


*  E :  Ice  +  NH3.H2O. 
According  to  Rupert 
t2 5 2 ),  the  eutectic  lies 
below  At  =  120.  Accord¬ 
ing  to  Postma  C2  1 9 )  * 
it  lies  at  Nw  =  29.24 
and  At  =  100.3°. 

HNOj  (119,  153, 

161,  187,  245) 


0.005 

.01 

.02 

.05 

.10 

.20 

.40 

.70 

1.0 

2.0 

4.0 

7.67E* 


3.67 

3.64 
3.6i 
3.55 

3 .51 
3.47 
3.46 

3 . 51 
3.5s 
3.79 
4 . 16 

5.64 


*  Ice  +  HNO3.3H2O. 

NH4OH  (119) 


0.006 

2.11 

.01 

2.03 

.02 

1.97 

.05 

1.96 

NH4NO,  (229) 

NH4N03  (160>  I87' 

235) 

0.01  3.572 

.02  3.535 

.05  3.470 

.10  3.396 

.20  3.296 

.50  3.11 

1.0  2.92 

2.0  2.65 

5.0  2.17 

9.344E*  1.784 

*  Ice  -J-  NH4NO3 
(rhombic  /3). 

NH4C1  (23,  117, 

160,  161,  187,  235) 


0.005 

.006 

.01 

.02 

.05 

.10 

.20 

.30 

.50 

1.0 

2.0 

3.0 

4.0 

4.58E* 


3.617 
3.608 
3.582 
3.544 
3.489 
3.442 
3.392 
3.362 
3.34 
.33 
.34 
.345 
.35 
.354 


3. 

3. 

3. 

3. 

3. 


*  Ice  +  NH4CI. 

NH4I  (88) 
8.62E*  |  3.19 

*  Ice  +  NH4I. 

nh2so3h.nh2oh 

(253) 

N2HgS04  (266) 
Hydrazine  sulfate 


(NH4)2S04  (235) 


Nw 

•2.0 

3.0 

4.0 

5.025E* 


A  t/N 
3.21 
3.34 
3.50 
3.65 


*  Ice  +  (NH4)2S04. 

(NH4)2S208  (182) 
(NH20H)2.H2S206 

(253) 

(N2H6)2S04  (266) 
Hydrazine  sulfate 

HP03  (47*  107) 
H3P03  (7>  226) 


H3P02 
0.1 
.2 
.5 
1.0 


(205) 

2.94 

2.80 

2.59 

2.46 


H3P04  (81,  119,  125, 
160,  226,  240) 


0.005 
.01 
.02 
.04 
.07 
.10 
.20 
.40 
.70 
1.0 
2.0 
4.0 
7.0 
10.0 
17. 0E* 


3.1 

2.95 

2.75 

2.57 

2.44 

2.36 

2.23 

2.13 
2.11 

2.14 
2 . 4i 
2 . 94 
3.5 

4 . 0 
5.0 


*  Ice  +  2H3PO4.H2O. 

H4P206  (45,  47) 


Nv 

0.05 

.075 

.10 

.20 

.50 

.60 


A  t/N 
3.94 
3.74 
3.63 
3.38 
3.19 
3.18 


H4P207  (47>  81) 


0.10 

.20 

.30 

Nw 

8 . 08E  * 


3.80 

3.59 

3.46 

At/N 

9.28 


*  Ice  +  H4P207.1.5H20. 

nh2oh.h3po2 

(253) 

NH2PO(OH)2.- 
NH2OH  (253) 
(NH4POs)2  (114, 

253) 

(NH2OH)2.H4P2Oe 

(253) 

H3As03  (92) 
Eutectic:  A t  =  0.5 
H3As04  (173) 


Nw 

2.0 

4.0 

7.0 

10.0 


A  t/N 
2.34 
2.89 
3.41 
3.67 


H3As04. — 

Nw 
12.5 
15. 5E* 


( Cont’d ) 
M/N 
3.78 
3.85 


*  Ice  +  2H3As04.H20 


(extrap.). 


CO*:A<  =  0.015° 
(68) 

*  Pressure  =  ca.  1  atm. 

C02  (78) 


0.05  to 
0.08 


2.1  to 

2.2 


C6HnHS04  (37) 
NH4C2H302  (139) 


Nv 

0.01 

.02 

.05 

.10 

.20 

.50 


M/N 

3.6 

3.57 

3.55 

3.54 

3.54 

3.55 


(NH4)2C204  (89) 

E:  Nw  =  0.232 
At  =  0.2° 

N(CH3)4N02  (229) 

(NH4)3C6H607  (232) 
Citrate 

N(C3H7)4N03  (273) 

Tetrapropylammo- 
nium  nitrate 


(C2H5)3NHC1 

(C2H5)3NHBr 

(C2H5)3NHI 

Triethylammo- 
nium  halides  (273) 


NH4CNS 

(251,  276) 

Nw 

M/N 

0.7 

3.24 

1.0 

3.23 

2.0 

3.17 

4.0 

3.06 

7.0 

2.86 

9.38E* 

2.69 

*  Ice  +  NHiCNS. 
C5H„NH4S04  (37) 
As04H3.2C6H6NH2 

(198) 

H2SiFe  (226) 
0.189  I  4.56 
Zr(S04)2  (39) 
SnCl4  (161) 


0.01 

12.6 

.02 

12.43 

.04 

12.18 

.07 

11.84 

.10 

11.42 

.20 

9.78 

PbCl 

2  (71) 

Pb(NQ3)2 

(43,  100, 

187,  217,  224) 

0.001 

5.368 

.002 

5.272 

.005 

5.090 

.01 

4.898 

Pb(N03)2 

— ( Cont’d ) 

Nw 

M/N 

0.02 

4.657 

.05 

4.276 

.10 

3.955 

.20 

3 . 560 

.50 

2.940 

1.00 

2.435 

1.061E* 

2.4 

*  Ice  +  Pb(N03)2. 


Pb(C2H302)2  (92, 


131) 


0.03 

4.3 

.05 

3.6s 

.10 

2.85 

.20 

2.37 

.40 

2.15 

.674E* 

2.08 

*  Ice  -{-  Pb(C2H302)  2.— 
3(?)H20. 

T1C1  (224) 

0.0008 

3.69 

.001 

3.685 

.002 

3.665 

.004 

3.641 

.006 

3.626 

T12S04  (61) 

0.02 

4.22 

.03 

4.0o 

.05 

3.81 

TIHSO,  (61) 

0.01 

4.3i 

.02 

4.2o 

.04 

4.03 

.07 

3.82 

.1015 

3.71 

TINOs  (62) 

0.02 

3.49 

.04 

3.36 

.07 

3.25 

.10 

3.18 

.14 

3.11 

T1HC204  (6i) 

0.0154 

3.57 

.02 

3.55 

.04 

3.42 

.0619 

3.31 

ZnCl2  (2  3 

,  118,  184, 

187) 

0 . 0025 

5.41 

.005 

5.28 

.01 

5.15 

.02 

5.04 

.04 

4.96 

.07 

4.94 

.10 

4.94 

.20 

4.96 

.40 

5.0s 

.70 

5.1i 

1.00 

5.2i 

2.00 

5.49 

4.00 

5.94 

6.00 

6.53 

7.64E* 

8.12 

*  Ice  + 

Z11C12.4H2C) 

(approx.). 


Zn(C103)2  (l74) 


Nw 

M/N 

1.555 

5.79 

1.87 

6.95 

ZnS04  (42*  43,  44, 

77,  100, 

132,  187, 

226) 

0 . 0025 

3.094 

.004 

2.993 

.007 

2.874 

.01 

2.80 

.02 

2.65 

.04 

2.49 

.07 

2.37 

.10 

2.29 

.20 

2.12 

.40 

1.95 

.70 

1.84 

1.0 

1.87 

1.5 

2.07 

2.314E* 

2.83 

*  Ice  +  ZnS04.7H20. 

Z  n(N03)5 

(77,  125 

251) 

0.07 

4.92 

.10 

4.89 

.20 

4.89 

.40 

5.03 

.70 

5.4o 

1.0 

5.8s 

2.0 

7.12 

3.43E* 

8.45 

*  Ice  +  Zn(N03)2.9H20 
(interp.). 


ZnC2H204  (35) 
Formate 

ZnC4H,04  (35) 

Maleate 


Zn(C2H302)2  (35, 

83,  92) 


0.06 

4.9 

.10 

4.74 

.20 

4.37 

.26 

4.21 

1.628E* 

3.62 

*  Ice  +  Zn(C2H302)2.- 
3(?)H20. 

CdCl2  (118,  138,  187) 

0.005 

4.79 

.01 

4.71 

.025 

4.42 

.05 

4.12 

.10 

3.84 

.20 

3.57 

.50 

3.24 

Cd(C103)2  (174) 

1.27 

5.1 

3.935 

3.3 

CdBr2  (ns,  187) 

0.005 

4.76 

.01 

4.47 

.025 

4.03 

.05 

3.65 

.10 

3.22 
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Cdl2  (US.  125,  145, 
187,  251) 


Nw 
0.005 
.01 
.025 
.05 
.10 
.20 
.50 
1.0 
1.5 
2. IE* 


A  t/N 
4.06 
3.86 
3.34 
2.69 
2.27 
2.1 
2.1 
2.2s 
2.6o 
3.57 


*  Ice  +  Cdlj  (extrap.). 

CdS04  (100>  122, 

187) 


0.0025 

3 

080 

.005 

2 

916 

.01 

2 

744 

.025 

2. 

496 

.05 

2 

3 

.10 

2 

1 

.20 

1. 

93 

.40 

1 

80 

.70 

1. 

76 

1.0 

1. 

79 

1.25 

1. 

86 

Cd(N03)2 

(77 

,  118 

125,  187,  251) 


0 . 0025 
.003 
.005 
.01 
.02 
.04 
.07 
.10 
.20 
.40 
.70 
1.0 
2.0 

2.41E* 


5.38 

5.35 

5.28 

5.20 

5.15 

5.12 
5.09 
5. 08 
5 . 08 

5. 13 
5.25 
5 . 42 
6.2 
6.64 


*  Ice  +  Cd(N03)2.- 
9H20. 

Cd(C2H302)2  (35) 


0.03 

.05 

.10 

.20 

.30 


5.08 

4.69 

4.15 

3.71 

3.54 


HgCl2  (23,  89) 
0.019-0.092  1.8 
.  125E*  1.6 

*  Ice  +  HgCl2. 
Hg(N02)2  (229) 

Hg(CN)2  (92,  222) 
0.05-0.085  1. 9-2.0 
.319E*  1.41 

*  Ice  +  Hg(CN)2. 

CuCl2  (23,  250) 


0.035 

.05 

.10 

.20 

.40 

.70 


4.89 

4.86 

4.81 

4.83 

4.96 

5.30 


CuCl2.~ 

Nw 

1.0 

2.0 

3.0 

4.4E* 


( Cont’d ) 
A  t/N 
5.7o 
6.95 
8.0 
9.0 


*  Ice  +  CuC12.2H20. 
Value  uncertain  due  to 
long  extrap. 

CU(C103)2  (174) 


1.907 
2.790 
CuBr2 
0.025 
.05 
.10 
.20 
.40 
.60 
CuSCL  (2<6 

100,  187 

0 . 0025 
.003 
.005 
.01 
.025 
.05 
.10 
.20 
.50 
.70 
.80 
1.00 
0.846E* 


6.29 
8.96 

(23) 

5.13 
5.1o 
5.13 
5.23 
5.53 
5.89 
43,  44, 

1  233) 

3.003 
2.972 
2.871 
2.703 
2.448 
2.266 
2.085 
1.912 
1.722 
1.69o 
1 . 69o 
1.715 
1.692 
*  Ice  +  CuS04.5H20. 
Cu(N03)2  (77,  125, 
251) 


0.07 

.10 

.20 

.40 

.70 

1.0 

2.0 

3.0E* 


5 . 3 
5.1 
5.0 
5.1 

5.4 

5.7 

6. 7 
8.0 


*  Ice  +  Cu(N03)2.- 
9H2O  (extrap.). 

Cu(HC02)2  (35) 
Cu(C2H302)2  (35) 


0.06 

.10 

.20 

.254 


3 . 5o 
3.36 
3.13 
3.03 


Cu,  Propionate;  n- 
Butyrate;  Lactate; 

Malate  (35) 
NH4Cu(CN)2  (85) 
NH4Cu(CN)3  (85) 
Cu,  Complexes  of 
amino  acids  (X42) 
Pt,  ammines  (204) 
AgNOa  (179,  226, 

242) 

Nw  A  t/N 

0.01  3.6o 

.02  3.54 

.05  3.42 


AgNO  3.— (Cont’d) 


Nw 

0.10 

.20 

.50 

1.0 

2.0 

3.0 

5.24E* 


A  t/N 
3.32 
3.20 
2.96 
2.63 
2.16 
1.85 
1.393 


*  Ice  +  AgN03  (rhom¬ 
bic). 

MnCl2  (23,  250) 
0.04 
.07 
.10 
.20 
.40 
.70 
1.0 
1.63 

MnS04  (50, 

251) 


4.9 

Fe(N03)3  (125) 

4.86 

0.07 

6.37 

4.86 

.10 

6.30 

4.90 

.20 

6.48 

5.10 

.40 

7 . 08 

5.54 

.70 

8. 10 

6.0s 

1.0 

9.4 

7.4 

1.65 

13.o 

1  32, 


0.126 

2.28 

0.2 

2.14 

0.4 

1.99 

0.7 

1.95 

1.0 

2.02 

2.0 

2.5 

3.15E* 

3.34 

*  Ice  +  MnS04.7H20 

Mn(NOs)2  (77, 
251) 


125, 


0.2 

.4 

.7 

1.0 

2.0 

4.05E* 


4.92 

5.34 

5.74 

6.O0 

6.64 

7.7 


*  Ice  +  Mn(NOj)2. 
6H20  (extrap.). 

FeF3  (2°3) 


0.085 
.171  | 

FeCl2 
0 . 025 
.04 
.07 
.10 
.20 
.40 
FeCl 
0.02 
.05 
.10 
.20 
.50 
1.0 
1.5 
2.0 
2.63 
3.05E* 


1  9o 
1.8s 

(23) 

5.22 

5.15 
5.13 
5.12 

5.16 
5.43 

(12,  203) 
6.93 
6.2s 
6.O1 
6. 02 
6.55 
8.18 
10.30 
12.45 
15.2 
18 


*  Ice  +  FeCls.6H20. 


FeSO 
0.07 
.10 
.20 
.40 


(75) 

2.555 

2.39 

2.10 

1.87 


FeS04.- 

Nw 

0.70 

.80 

.983E* 


■(Cont’d) 
A  t/N 
1.80 
1.81 
1.856 


*  Ice  +  FeS04.7H20. 

Fe(NQ3)2  (77) 


2.35 

2.66 

2.78 

3.06E* 


6.16 

7.14 

7.56 

9.1o 


*  Ice  -f-  Fe(N03)2.9H20. 


Fe(NH4)2(S04)2 
C1  38) 

Fe2(NH4)2(S04)4 

(127) 

Fe2(C204)3  (256) 
Fe2(C2H302)5OH 
(239) 

Fe(C2H302)2Cl  (239) 
Fe(C2H302)2Br 
(239) 

(NH4)3Fe(C204)3 

(138) 

(NH4)a[Fe(CN)6NO] 

(33) 

CoCl,  (93,  145,  251) 


Nw 

0.002 

.005 

.010 

.025 

.05 

.10 

.15 

.20 

.25 

.40 

.70 

1.0 

1.5 

2.0 

2.43E* 


A  t/N 
5.35 
5.208 
5.107 
4.989 
4.918 
4.882 
4.900 
4.946 
4.997 
5.170 
5.67 
6.31 
7.48 
8.51 
9.26 


*  Ice  +  CoCl2.6H20 
(extrap.). 

Co(C103)2  (174) 


1.894 

2.645 


6.34 

8.32 


Co(C104)2  (82) 


1.265 
1.625 
2.248 
E*:  A t 

*  Ice  + 
9H20. 

CoBr 

0.12 

.20 

.34 


8.6 
13.1 
13.7 
=  62.2° 

Co(C104)2.- 

(109) 

5.05 

5.07 

5.37 


CoSO 

Nw 
0 . 094 
.20 
.50 
.70 
.91 


( 1  32  ) 

A  t/N 
2.22 
2.02 
1.75 
1.70 
1.74 


Co(N03)2  (125) 
0.1 
.2 
.4 
.7 
1.0 
(77: 

2.29 
2.67 
3.12 
3.57E* 

*  Ice  + 

9H20. 

Co(NH3)3.(N02)3 

(97) 

0.002  |  1.87 

Co(NH3)2.(N02)4.- 
NH4  (97) 

Co(NH3)4.(N02)2.- 
N02  (97) 

Co(NH3)6.C1.C12 

(9  7) 

Co(NH3)6C13  (97) 


4. 

4. 

4. 

5. 

5. 

145) 

6.13 

6.73 

7.0s 

7.29 

Co(NOs)2.- 


Nw 

A  t/N 

0.002 

6.49s 

.005 

6.I80 

.010 

6.435 

.016 

5.76s 

Co(NH3)4.(N02)2.C1 

(97) 


0.002 

.005 

.01 

.02 


3.66 
3.622 
3 . 59o 
3.556 


Co(NH3)5.NO,.C12 

(97) 

0.002  5.26 

.005  5.123 

.010  4.989 

Co,  Ammines  of 
other  types 
(204,  285,  286) 


Co(C2Hs02)2 

0.06 

5.00 

.10 

4.58 

.20 

4.37 

.25 

4.36 

Co(CNS) 
0.046 
.07 
.10 
.15 
.229 

NiCl2  (23 
0.02 
.05 
.10 
.20 


(96) 

74 
19 
73 
46 
35 

251) 

58 
5.4i 
5.38 
5.43 


4 

4 
3 
3 
3 

92, 

5 


NiCl2. — ( Continued ) 

Nw 

A  t/N 

0.50 

5.69 

1.0 

6.22 

1.5 

7.34 

2.0 

8.67 

E*:  At 

=  10.35° 

*  Ice  +  NiCI2.(?)H20. 

Ni(C103)2  (174) 

1.606 

5.6o 

2.067 

6.53 

Ni(C104)2  (82) 

1.283 

8.5 

1 . 809 

11.8 

2.710 

11.3 

E*:  At 

=  49.0° 

*  Ice  + 

Ni(C104)2.> 

9H20. 


NiSQ4  (100,  132, 


187, 

268) 

0.0025 

3.220 

.003 

3.192 

.005 

3.036 

.01 

2.832 

.02 

2.63 

.05 

2.37 

.10 

2.20 

.20 

2.05 

.40 

1.95 

.70 

1.92 

1.0 

1.94 

1.676E* 

2.4s 

*  Ice  -j- 
(extrap.). 

NiSO4.7H20 

Ni(N03)2 

(125,  251) 

0.08 

4.92 

.10 

4.9l 

.20 

4 . 9i 

.40 

5.04 

.70 

5.3s 

1.0 

5.86 

1.3 

6.34 

(77, 

145) 

2.42 

6.2 

2.77 

6.6s 

3.26 

7.06 

3.46E* 

7.8 

*  Ice  -f- 

Ni(N03)2.- 

9H20  (extrap.).  These 
sets  of  data  are  not  in 
agreement. 

Ni(N2H4)(H20)3- 
S04  (266) 

Hydrazineato-tri- 
aquo  nickel  sulfate 

Ni(C2H302)2  (33) 


Nw 

A  t/N 

0.04 

5.1 

.05 

4.92 

.10 

4.62 

.20 

4.48 

(NH4)2(COS)4Ni 

(2  3  4) 
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CrOs  (  32,  146) 


Nw 
0.2 
.4 
.7 
1.0 
2.0 
4.0 
7.0 
10.0 
13.36E* 
15.32Ef 


A  t/N 
2.3 
2.2 
2.34 
2 . 5o 
2.94 
3.52 
4.0e 
4.56 
7.8 
10.11 


*  Ice  +  OO3  (extrap.) 
(146). 

t  l32). 

CrCl2  (*4i) 
Cr2(S04)3  (127) 


Nv 

At/N 

0.025 

4 . 8 

.05 

4.6 

.10 

4.2 

.25 

4.1 

Cr(NH3)6Br3  (204) 


Nw 

0.015 
.02 
.03 
.05 
.10 

CrNH4(S04)2 


A  t/N 
6.34 
6.1e 
5.8s 
5.52 
5.0s 

(127) 


(N2H5)2Cr(S04)2.- 
12HoO  (266) 
Hydrazine  chro¬ 
mium  sulfate 
Cr,  Acetates,  com¬ 
plex  (283) 

Cr,  Ammines  (2  0  4, 

207,  284) 

Cr  (C2H4N  2H4)  3C13 

(207) 


Nw 

0.03 

.05 

.10 

MoO 


A  t/N 
5.27 
5.0i 
4 . 49 

(238) 


0.03 
.05 
.10 
.30 
.60 
U02S04 
0.03 
.05 
.10 
.30 
.OC 


A  t/N 
5.37 
5.23 
5.03 
4.87 
4.84 

(56) 

2.35 

2.2o 

2.00 

1.72 

1.58 


U02(N03)2  (56,  277) 
Nw  A  t/N 
0  03  5.32 

.05  5.16 

.10  5.00 

.20  4.92 

.40  5.08 

.70  5.58 

1.00  6.15 

1.50  7 . 4o 

1.923E*  9 . 4i 

*  Ice  -f-  UO 2 ( N 03)2.” 
GH20. 

U02C4H406  (56) 

0 . 0643  I  1.9 
U02(C2H302)2  (56) 


0.015 

.03 

.07 

.13 


3.73 

3.23 

2.69 

2.32 


U02(CNS)2  (197) 


Nv 

0.122 

VC13 

Nw 

0.02 

.04 

.07 

.10 

.20 

.26 


A  t/N 
4 . 62 

(209) 

At/N 

9.35 

8.77 

8.6s 

8.6s 

8.8s 

9.3i 


HBOo  (134) 


H3B03 


(47, 

186) 


134, 


Mo3Os  (168) 
Mo(OH)2C12  (274) 
(NH4)2Mo2Os  (182) 

Mo02.  (OCH3)  2 
(238) 

(W03)4.H20  (257) 

H3PO4.I2W  03  (257) 
U02C12  (56) 

Nw 


0.10 

.20 

.30 

.  376E* 


2.0 

1.92 

1.94 

2.02 


*  Ice  +  HaB03. 
H2B407  (134) 
A1CL  (125) 


Nv 

0.01 

.02 

.05 

.10 

.20 

.30 

.50 

1.00 

2.12 


A  t/N 
7.10 
6. 62 
6 .02 
5.68 
5 .76 
6 . 14 

7 .06 

9.45 

21.2 


AI(C103)3  (243) 


Nw 

0.013 

.02 

.05 

.10 

.20 

.50 

.70 

AlBr3 

Nv 

0.0133 

.05 

.10 


A  t/N 
5.97o 
5.785 
5 . 62o 
5.687 
5 . 94o 
6.71 
7.62 
(130) 

A  t/N 
6.77 
6.4o 
6 . 4o 


A12(S04) 

(149) 

NdCl3  (26,  169) 

Nw 

At/N 

Nw 

At/N 

0.20 

3.92 

0.03 

6.6 

.50 

4 . 19 

.05 

6.3 

.878E* 

4.56 

.10 

5.9 

*  Ice  H- 

Al2(S04)a.- 

.15 

5.8 

I8H2O. 

Nd2(SQ4)3  (26) 

A1(N03)3  (125) 

0 . 0067 

8.5 

Nv 

At/N 

.01 

6.4 

0.05 

6.3 

.02 

4.6 

.10 

6. 1 

.05 

3.8 

.20 

6.5 

.08 

3.6 

.50 

7.9 

BeCl 

2  (76) 

.75 

9.0 

0.025 

5.55 

1.00 

10.6 

.05 

5.28 

A1NH4(S04)2  (89) 

.10 

5.15 

E:  A<  =  0.20°,  ice  + 

.15 

5.22 

AINH4(S04)2. 1211,0 

.25 

5.44 

(N2H5)2A1(S04)2.- 

BeS04  (58) 

12H20  (266) 

0.03 

2.5o 

Hydrazine  alumin¬ 

.05 

2.33 

ium  sulfate 

.10 

2.21 

A1(0H)(C2H302)2 

.20 

2.12 

(243) 

.30 

2.06 

Nw 

At/N 

Be(NQ3)2  (58) 

0.02 

2.31 

0.05 

4.7i 

.05 

2.22 

.10 

4.65 

.10 

2.09 

.20 

4.60 

.20 

1.85 

.30 

4.57 

.30 

1.66 

MgCl2  (106,  160, 

LaCl 

3  (26) 

187,  233,  235) 

0.03 

7.4 

0.01 

5.144 

.05 

6.9 

.025 

5.032 

.10 

6.5 

.05 

4.974 

.20 

6.4 

.10 

4.938 

.322 

6.3 

.20 

4.977 

La2(S04)3  (i°8) 

.50 

5.38 

0.001 

7.14 

1.0 

6.35 

.002 

6.36 

2.0 

8.8 

.004 

5.55 

2.94E* 

11.4 

.007 

4.87 

*  Ice  -f*  MgCl2.12H20. 

.01 

4.41 

Mg(C103)2  (174) 

La(NC 

>3)3  (93) 

1.496 

5.35 

0.001 

7.00 

1.871 

6.4i 

.002 

6.314 

MgBr 

2  (125) 

.005 

6.483 

0.05 

5 . 34 

.01 

6 . 233 

.  10 

5.11 

.02 

6.007 

.20 

5.19 

.05 

5.743 

.40 

5 . 54 

.10 

5.607 

.70 

6. 14 

.18 

5.042 

1.0 

6.87 

CeCl 

3  (40) 

MgS04  (20,  42,  44, 

0 . 0204 

4.66 

51,  90,  93,  100,  108, 

.031 

4.40 

132,  226,  251) 

.041 

4.39 

0.0005 

3.5 

.083 

4.34 

.001 

3.38 

.104 

4.52 

.002 

3.24 

.125 

4.48 

.0025 

3.18 

.147 

4.49 

.004 

3.08 

.169 

4.56 

.005 

3.02 

Pr(N03)3  (I22) 

.007 

2.94 

Nv 

At/N 

.01 

2.85 

0.0475 

5.97 

.025 

2.589 

.0950 

5.71 

.05 

2.420 

.190 

5.53 

.10 

2.252 

.380 

5.74 

.20 

2.090 

MgS04.- 

— ( Cord'd ) 

Nw 

At/N 

0.25 

2.036 

.40 

1.99 

.70 

1.98 

1.0 

2.02 

1.4 

2.15 

1.636E* 

2.38 

*  Ice  +  MgS04.12H20. 


Mg(N03)2  (77,  233) 


0.08 

4.73 

.10 

4.74 

.20 

4.78 

.30 

4.85 

.50 

5.08 

.70 

5.35 

1.0 

5.78 

1.5 

6.43 

2.0 

7.0 

3.0 

7.85 

3.57E* 

8.1 

*  Ice  + 

Mg(N03) 

9H20  (extrap.). 

(N2H6)2Mg(S04)2.- 


4HoO  (266) 
Hydrazine  magne¬ 
sium  sulfate 
Mg,  F  ormate  ; 
Fumarate;  Maleate; 
Malate  (3S) 
MgCu2(CN)4  (85) 


CaS206  (”0) 


Nw 

At/N 

0.104 

3.08 

.310 

2.74 

.494 

2.79 

.508 

2.78 

.  773E* 

2.70 

*  Ice  +  CaS2Oe  - 

4H20. 

Ca(NQ2)2  (195) 

1.5 

2.62 

2.0 

3.14 

3.0 

3.83 

4.076E* 

4.3 

*  Ice  + 

Ca(N02)2.- 

4H2O. 

Ca(N03)2 

(15,  125, 

188) 

0.05 

4.7 

.10 

4.5s 

.20 

4.5o 

.40 

4.47 

.70 

4.6i 

1.0 

4.59 

2.0 

4.86 

3.0 

5.1s 

4.0 

5.7s 

4 . 578E* 

6.27 

*Ice+Ca(N03)e.4H20. 


Ca(CH02)2  (35) 


MgPt(CN)4  (3  4,  138) 

MgB4Oe  (228) 
CaO  (92) 

Nw  A  t/N 

0 . 049E*  3.05 

*  Ice  +  CaO.HsO? 
CaCl2  (161,  187,  217. 


235, 

263) 

0.01 

5.112 

.025 

4.966 

.05 

4.886 

.10 

4.832 

.15 

4.810 

.20 

4.78 

.30 

4.78 

.50 

4.98 

1.0 

5.85 

2.0 

7.6s 

3.0 

9.33 

4 . 325E* 

11.79 

*  Ice  CaCl2.6H20. 

CaBr2  (175) 

0.05 

5.0? 

.10 

5.12 

.20 

5.22 

.30 

5.31 

Cal2 

(175) 

0.03 

4.95 

.05 

4.91 

.10 

4.88 

.20 

4.93 

CaS203  (151) 

Nv 

At/N 

0.5 

2.14 

0.8 

2.14 

1 .3 

2.41 

Ca(C2H302)2  (35) 

0.06 

5.02 

.10 

4.76 

.20 

4.59 

.30 

4.58 

.50 

4.61 

Ca,  Salicylate;  Lac¬ 
tate  (35) 


Ca(C6H5C02)2  (267) 
E:  At  =  0.37° 
CaCu(CN)3  (85) 
CaCu3(CN)6  (85) 
Ca,Fe(CN)6  (188) 


Nw 

At/N 

0.02 

2.67 

.05 

2.40 

.10 

2.15 

Sr(OH)2  (92) 

0.0371E* 

2.7 

*  Sr(0H)2.8H20. 

SrCl2  (42 

,  43,  161, 

251) 

0.01 

5.3 

.02 

5.10 

.04 

4.94 

.07 

4.85 

.10 

4.82 

.20 

4.80 

.40 

4.91 

.70 

5.33 

1.00 

5.83 

2.00 

7.54 

2.24E* 

8.35 

*  Ice  + 

SrCls.6H20 

(extrap.). 
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SrBr2  (175,  180) 

Ba(C103)2  (271) 

Nw 

At/N 

Nw 

At/N 

0.10 

5.6 

0.5927E* 

4.63s  ± 

.20 

5.4 

0.007 

.40 

5.7 

*  Ice  +  Ba(C103)2.H20. 

.70 

6.20 

BaBr2  (1  75,  180,  233) 

1.0 

6.65 

0.08 

4.86 

2.0 

8.35 

.10 

4.85 

2.89E* 

9.69 

.20 

4.85 

*  Ice  +  SrBr2.6H20. 

.30 

4.90 

Sri 2  (125,  175) 

.50 

5.06 

0.03 

5.4 

1.0 

5.58 

.07 

5.2s 

2.0 

6.72 

.10 

5.2 

2.936E* 

7.7 

.20 

5.3 

*  Ice  +  BaBr2.2H20. 

.40 

5.8 

Ba(Br03)2  (271) 

.70 

6.5s 

0.00714E 

4.76*  + 

1.0 

7.17 

*  Ice  + 

0.28 

Ba(BrOa)2.- 

Sr(N02)2  (195) 

h2o. 

0.70 

1.81 

Bal 

2  (17S) 

1.0 

2.10 

0.03 

5.12 

2.0 

2.43 

.05 

5.07 

2.72E* 

2.50 

.10 

5.00 

*  Ice  +  Sr(N02)2.H20. 

.15 

4.99 

r(N03)2 

(42,  43, 

.20 

5.02 

4,  125, 

129,  251) 

Ba(I03)2  (271) 

0.01 

5.7 

Cone.  %* 

At 

.02 

5.3s 

O.OOSEf 

0.046  ± 

.04 

5.0o 

1 

0.002° 

.07 

4.7e 

*  Either 

temperature 

.10 

4.6s 

or  concentration  must  be 

.20 

.40 

.70 

1.0 

1.533E* 


4 ,4o 
4. 17 
4.0o 
3.9o 
3.7s 


*  Ice  +  Sr(N03)2.4H20. 
Sr(CH02)2  (35) 
Sr(C2H302)2  (35) 


0.06 

.10 

.20 

.30 

.50 


5.5? 

5.16 

4.90 

4.89 

4.96 


in  error. 

t  Ice  -f-  Ba (103)2.1120. 

BaS206  (”°) 


Nw 

At/N 

0.077 

3.12 

.139 

2.44 

.203 

2.36 

.275E* 

2.33 

*  Ice  +  BaS206.2H20. 
Ba(N02)2  (195) 


SrCu2(CN)4  (85) 
BaO  (92) 
0.098E*|  5.10 

*  Ice+Ba(0H)2.SH20. 

Ba(OH)2  (104) 
BaCl2  (20,  91,  93, 

118,  138,  160,  161, 
187,  217,  251) 


0.001 

.002 

.005 

.01 

.02 

.05 

.10 

.20 

.40 

.70 

1.00 

1.346E* 


5.30 

5.225 

5.120 

5.034 

4.938 

4.796 

4.698 

4.64 

4.74 

4.95 

5.20 

5.57 


*  Ice  +  BaCl2.2H20. 


0.5 
1.0 
2.0 
2 . 296E* 


3.39 
3.1s 
2 . 9o 
2.83 


*  lee  +  Ba(N02)2.H20. 

Ba(N03)2  (89,  100, 

108,  187,  233)  •  cf . 
(298) 


0.001 

.002 

.004 

.007 

.01 

.02 

.04 

.07 

.10 

.20 

.214E* 


5.39 

5.29 

5.18 

5.08 

5.01 

4.87 

4.6s 

4.45 

4.25 

3.79 

3.74 


*  Ice  +  Ba(N03)2. 
Ba(CH02)2  (35) 
Ba(C2H302)2  (35) 


0.03 

.05 

.10 

.20 


5.19 

5.06 

4.82 

4.81 


Ba(C2H302)2. — 

0 Continued ) 


Nw 

0.30 

.50 


At/N 

4.79 

4.87 


Ba,  Propionate; 
Salicylate  (35) 
BaCu(CN)3  (85) 
BaCu,(CN)4  (85) 
Ba[NO.(CN)6.Fe] 

(33) 


Nv 

0.025 

.04 

.07 

.10 

.20 


At/N 

3.56 

3.18 

2.92 

2.82 

2.73 


LiOH  (212,  226) 

Nw  At/N 

0.34  3.72 

.70  3.4 

1.0  3.3 

2.0  3.23 

4.0  3.29 

5.28E*  3.4 

*  Ice  +  LiOH.H20. 
LiCl  (58,  ill,  112, 

161,  187,  235,  282) 


0.005 

.006 

.01 

.02 

.05 

.10 

.20 

.30 

.50 

1.0 

2.0 

3.0 

4.0 

4.4 

LiClOa 

2 

2.5 

3 

3.5 

4 

4.5 

5 

5.5 

6.0 

6 . 50E* 


3.612 
3.609 
3.598 
3.582 
3.553 
3.52 

3.50 

3.51 
3.58 

3.80 

4.41 
5.04 
5.5e 
4.75 

(144.5) 

4.42 
4 . 493 

4.612 

4.80 
5 . 3o 
5.265 
5 . 507 
5.724 
5.94 
6.16 

*  Ice  +  LiC103.3H20. 

LiBr  (23) 


0.075 

3.72 

.10 

3 . 7i 

.20 

3.70 

.50 

3.80 

1.00 

4.0 

Lil  (2  3) 

0.075 

3.63 

.10 

3.64 

.20 

3.67 

.50 

3.78 

.75 

4.1 

Li2S04  (58) 


Nw 

At/N 

0.0536 

4.6 

.106 

4.62 

.272 

4.35 

.866 

4.33 

LiNO 

2  (195) 

2.0 

3.6e 

4.0 

3.8i 

6.0 

3.93 

7.864E* 

3.9s 

*  Ice  +  LiN02.H20. 

LiN03 

(23,  57) 

0.04 

3.38 

.10 

3.35 

.20 

3.33 

.50 

3.35 

1.00 

3.48 

0.008 

.01 

.02 

.0312 


9.0 

8.6 

7.7 

7.3 


Li2Si2On  (733) 
LiCu(CN)3  (85) 
Li20.B203  (156) 

0.0607E*|  9.88 

*  Ice  +  Li2O.B2Os.- 
I6H20. 

NaOH  (H9,  140, 

161,  212) 


0.01 
.02 
.05 
.10 
.20 
.50 
1.0 
2.0 
4.0 

6. 11E* 

*  Ice  + 
(extrap.). 

NaF  (92 


3.55 
3.5i 
3.46 
3.42 
3.41 
3.40 
3.44 
3.5s 
4.1o 
4.5s 

Na0H.7H20 

203) 


0.04 

3.7s 

.07 

3.65 

.10 

3.6o 

.20 

3 . 5o 

.50 

3.35 

E*:  At 

=  5.6° 

*  Ice  +  NaF. 

NaCl  (13,  72,  98, 

100,  111,  112,  118, 
161,  187,  194, 
217,  233,  235) 


0.001 

.002 

.004 


3.66 

3 . 655 

3.642 


E*:  At  =  17.8°. 

*  Ice  +  L1NO3.3H2O. 

(N2Hj)2Li2(S04)2 
Hydrazine  lithium 
sulfate  (266) 

Li2Si03  (13  3) 


NaCl.- 

Nw 
0.007 
.01 
.02 
.04 
.07 
.  10 
.20 
.40 
.70 
1.0 
2.0 
3.0 
4.0 

5.20E* 


(' Continued ) 
At/N 
3.620 
3.604 
3.570 
3.530 
3.498 
3.478 
3.424 
3.38 

3.36 

3.37 
3.45 
3.60s 
3.78s 
4.061 


*  Ice  +  NaC1.2H20. 

NaClOs  (72) 


0.001 

.002 

.004 

.007 

.01 

.02 

.04 

.07 

.10 


3.682 

3.663 

3.635 

3.606 

3.588 

3.547 

3.498 

3.459 

3.433 


NaBr  (88,  111,  187, 

233) 

0.02  3.611 

.05  3.551 

.10  3.507 

.20  3.468 

.50  3.456 

1.0  3.51 

2.0  3.68 

6.56E*  4.27 

*  Ice  +  NaBr.5H20. 

NaBrOa  (72>  112, 

187) 


0.001 

.002 

.004 

.007 

.01 

.02 

.05 

.10 


3.69 

3.678 

3.658 

3.632 

3.609 

3.568 

3.492 

3.418 


Nal  (125,  178,  250) 


0.08 

.10 

.20 

.40 

.70 

1.0 

2.0 

ca.  4.27E* 


74 

68 

52 

48 

55 

66 

97 


7.4 


*  Ice  +  NaI.5H20. 

NalOs  (93>  112>  187) 


0.002 

3.617 

.005 

3.594 

.01 

3.560 

.02 

3.511 

.05 

3.412 

.10 

3.288 

Na2S  (116) 


Nv 

0.10 

.20 

.40 

.70 

1.0 

1.43 

Nw  (2  5  4) 
1.039E* 


At/N 

7.12 

7.06 

6.97 

6.90 

6.87 

6.86 

At/N 

9.15 


*  Ice  +  Na2S.9H20 
The  results  of  (11G)  and 
(254)  are  not  in 
agreement. 

Na,  Polysulfides 
(152) 


Na2SO. 

(73,  99) 

Nw 

At/N 

0.15 

4.48 

.20 

4.36 

.40 

4.03 

.70 

3.74 

.992E* 

3.54 

*  Ice  +  Na2S03.7H20 

Na2S04  (6,  98,  160 

IS 7);  c/.  (2  98) 

0.005 

5.2 

.01 

5.04 

.02 

4.874 

.04 

4.670 

.07 

4.477 

.10 

4.344 

.20 

4.057 

.25 

3.944 

.282E* 

3.89 

*  Ice  +  Na2SO4.10H2O. 

Na2S203 

(92,  231) 

Nv 

At/N 

0.2 

4.24 

.4 

3.94 

.54 

3.70 

Nw 

At/N 

ca.  2 . 71E 

4.05 

*  Ice  -}-  Na2S2C>3.5H20. 

Na2S204  (115>  157) 

Nw 

At/N 

0.04 

4.8 

.07 

4.7 

.10 

4.6 

.20 

4.47 

.40 

4.29 

.70 

4.2 

1.09E* 

4.2 

*  Ice  +  Na2S204.2H20. 

Na2S206  (73) 

0.08 

7.2e 

.10 

7.05 

.20 

6.60 

.40 

6.24 

.70 

5.96 

1.0 

5.78 

1.616E* 

5.60 

*  Ico  +  Na2S206.7H20. 

NaHS04  (60) 
0.10041  4.05 
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Na2Se03  (47) 


Nv 

At/N 

0.05 

4.95 

.10 

4.74 

.20 

4.51 

.34 

4.32 

NaHSe03  (47) 

0.07 

3.62 

.10 

3.59 

.20 

3.49 

.50 

3.30 

NaNO 

2  G95) 

Nw 

At/N 

1.6 

2.7e 

2.0 

2.65 

4.0 

2.24 

7.0 

1.85 

9.54E* 

I.62 

*  Ice  +  NaNO». 

NaN03  (160,  187, 


233,  235,  242) 

0.01 

3.55 

.02 

3.53 

.04 

3.484 

.07 

3.438 

.10 

3.406 

.20 

3.327 

.40 

3.22 

.70 

3.11 

1.0 

3.02 

2.0 

2.79 

4.0 

2.53 

7 . 35E* 

2.375 

*  Ice  +  NaN03. 

NaPOs  (114,  269) 


Na3PO 
0.01 
.02 
.05 
.10 


'4  (161) 

7.15 

6.85 

6.11 

5.69 


NaH2P02  (205) 
NaH2P04  (205) 


Na2HP04 
0.01 
.02 
.05 
.10 
.  104E* 


(94,  161) 

4.99 

4.85 

4.61 

4.34 

4.53 


*  Ice  +  Na2HP04.12- 
H2O.  At/N  =  4.32  would 
agree  with  the  curve. 

NaNH4.HP04  (iei) 


0.01 

.02 

.05 

.10 

.20 


4.95 

4.78 

4.51 

4.23 

3.87 


Na2C03(89>ii9>160) 


0.01 

.02 

.04 

.07 

.10 

.20 

.40 

.  595E: 


5.12 

4.93 

4.73 

4.55 

4.44 

4.17 

3.88 

3.53 


4  Ice  4  Na2CO3.10H»O. 


Na2C204  (92) 
E:  At  =  1.7° 
Na0C12O12  (270) 
Mellitate 
NaCHO,  (259) 
NaHCOs  (83) 


Nw 

At/N 

0.1 

3.65 

.2 

3 . 5i 

.4 

3.2e 

.7 

3.02 

NaC2H30 

(91,  125, 

140, 

251) 

0.06 

3.6s 

.10 

3.59 

.20 

3.58 

.40 

3.62 

.70 

3 . 7o 

1.0 

3 . 78 

2.0 

4.14 

3 . 7E* 

4.86 

*  Ice 

NaCaHaCh.- 

?EUO. 


NaC3H603  (259) 
Lactate 

NaC4H;02  (205) 
Butyrate 
NaC7H603  (259) 
Salicylate 
NaC7H502  (259) 
Benzoate 

NaC18H3302  (135) 
Oleate 

Na2C4H.,04  (205) 
Succinate 
Na2C6H607  (105) 
Citrate 

NaC2H,C102  (259) 
Chloroacetate 
NaC2HCl202  (205, 

259) 

Dichloroacetate 
NaC2Cl302  (259) 
Trichloroacetate 
C6HnNaS04  (37) 
Na,  Cyanoacetates 
(295) 

d-NaNH4C4H40c 

(225) 

c/Z-NaNH4C4H406 

(225) 

Na2Si6On  (133) 
Na2Si03  (161) 


Nw 

At/N 

0.01 

6.6 

.02 

6.42 

.04 

6.06 

.07 

5.64 

.10 

5.32 

.20 

4.71 

.50 

4.02 

NaHSi03  (133) 

Na2Hg(S03)2  (14) 
NaS03.HgOH  (i4) 
NaCu(CN)2  (85) 
NaCu2(CN)3  (85) 


Na2Cu(CN)3  (85) 
Na3Cu(CN)4  (85) 
Na2[Fe(CN)3NO] 

(33) 

Co(N02)6Na3  (97) 


Nw 

At/N 

0.0163 

6.74 

.0312 

6.89 

Na2Cr04 

(125,  293) 

0.1 

4.49 

.2 

4.23 

.4 

3.97 

.7 

3.80 

1.0 

3 . 7i 

E:*  At  =  4.9° 

*  Ice  -J- 

Na2Cr04.- 

IOH2O. 

Na2Cr207  (125) 

0.1 

4.82 

.2 

4.62 

.4 

4.5o 

Cr(CNS) 

t;Na3  (41) 

NaV03  (63) 

NaBO 

2  G72) 

Nv 

At/N 

0.04 

3.56 

.07 

3.38 

.10 

3.26 

Na,B407  (134) 

0.015 

10.4 

.02 

10.0 

.04 

8.96 

.07 

8.0 

.10 

7.2 

Na,  Salts  of  the  acids 
of  boron  (134) 


KOH  (10°,  119, 

140,  161,  187, 


190, 

212) 

Nw 

At/N 

0.005 

3.6e 

.01 

3.6s 

.02 

3.62 

.05 

3 . 5o 

.10 

3.42 

.20 

3.39 

.50 

3.44 

1.0 

3.6o 

2.0 

3.9e 

3.0 

4 . 4i 

5.0 

5.77 

7.95 

8.2 

KF 

(23) 

0.06 

3.47 

.10 

3.39 

.20 

3.35 

.50 

3.36 

1.00 

3.39 

KC1  (4,  13,  20,  72, 

101,  108, 

111,  112, 

117,  160, 

161,  187, 

217,  233,  235) 

0.001 

3.66 

.002 

3.65s 

KC1. — ( Continued ) 


Nw 

At/N 

0.005 

3.648 

.01 

3.610 

.02 

3.566 

.05 

3.503 

.10 

3-451 

.20 

3.394 

.50 

3.314 

1.0 

3.250 

1.5 

3.223 

2.0 

3 . 22o 

3.0 

3.23i 

3.30E* 

3.24 

*  Ice  +  KC1. 

KClOs  (8 

, 112, 187) 

0.01 

3.556 

.02 

3.513 

.05 

3.435 

.10 

3.334 

E:  At 

=  0.5° 

KBr  (in 

187,  217, 

233, 

235) 

0.025 

3.550 

.05 

3.500 

.10 

3.452 

.20 

3.400 

.30 

3.368 

.50 

3.330 

1.0 

3.290 

2.0 

3.27s 

3.0 

3.279 

3.836E* 

3.285 

*  Ice  +  I\Br. 


KBr03  (112,  187) 

0.01 

3.573 

.02 

3.524 

.05 

3.445 

.10 

3.348 

KI  (19,  23 

,  150,  233) 

0.08 

3.58 

.10 

3.54 

.20 

3.44 

.50 

3.38 

1.0 

3.37 

2.0 

3 . 4o 

3.0 

3.45 

5.0 

3.5o 

6.58E* 

3 . 5o 

*  Ice  +  KI. 

KIOs  (93 

,  112, 187) 

0.002 

3.61 

.005 

3.595 

.01 

3.558 

.02 

3.505 

.05 

3.402 

.10 

3.273 

KIO 

4  (47) 

K4I209.9H20  (47) 
K3I05.4H20  (47) 


K2S03  (73) 


Nw 

At/N 

0.30 

4.49 

.50 

4.29 

.70 

4.21 

1.0 

4.19 

k2so3.- 

-( Cont’d ) 

Nw 

At/N 

2.0 

4.53 

3.0 

5.13 

5.0 

6.13 

6.577E* 

6.92 

*  Ice  +  K2SO3. 

K2S04  (6,  30,  93, 

108,  118, 

145,  160, 

187,  194, 

217,  233) 

0.001 

5 . 280 

.0025 

5.258 

.005 

5.150 

.01 

5.010 

.025 

4.772 

.05 

4.559 

.10 

4.319 

.20 

4.044 

.30 

3.882 

.  402E* 

3.79 

*  Ice  +  K2SO4. 

K2S206  (73) 

0.16 

6.25 

.20 

6.13 

.50 

5.64 

1.0 

5.20 

1 .07E* 

5.14 

*  Ice  +  K2S.O5.IH2O. 

K2S2Oe  (47) 


Nv 

At/N 

0.06 

4 . 5 

.10 

4.1 

.12 

4.0 

K2S208  (4  82,  221) 

KNO- 

(195) 

Nw 

At/N 

2.0 

1.98 

4.0 

1.93 

7.0 

1.82 

10.0 

1.68 

15.0 

1.45 

20.0 

1.26 

29 . 92E* 

1 . 056 

*  Ice  +  KNO!. 

KNOs  (4 

87,  155, 

187,  233,  242) 

0.002 

3.655 

.005 

3.63s 

.01 

3.590 

.02 

3.537 

.05 

3.431 

.10 

3.314 

.20 

3.154 

.30 

3.048 

.50 

2.882 

1.0 

2.56 

1.247E* 

2.41 

*  Ice  -f-  KNO3  (rhombic). 


KP03  (269) 
K4P206  (47) 
K4P207  (47) 


KH2P04  (4  61) 

Nw 

At/N 

0.02 

3.59 

.06 

3.47 

.10 

3.34 

.20 

3.19 

K0Hi,P2Oc  (47) 
Various  salts 


K2C03  (42,  44,  119, 

160, 

177) 

Nw 

At/N 

0.01 

5.2o 

.02 

5.0o 

.05 

4.74 

.10 

4.56 

.20 

4.42 

.50 

4.39 

1.0 

4 . 5i 

2.0 

5.0i 

3.0 

5.87 

4.0 

6.95 

4.74E* 

7.7 

*  Ice  +  K2CO3.  x  H2O. 

k2c2o 

4  (I49) 

Nv 

At/N 

0.1 

4.46 

.25 

4.26 

.5 

4.18 

Nw  (92) 

At/N 

1.62E 

3.9 

KHC03  (73) 

Nw 

At/N 

0.25 

3.21 

.  50 

3.09 

1.0 

2.91 

2.0 

2.68 

KHC204  (61) 

0.025 

3.63 

.05 

3.49 

.10 

3.34 

.15 

3.24 

KC2H302  (9i) 

0.50 

3 . 78 

1.0 

3 . 92 

2.0 

4.22 

3.0 

4.55 

4.37 

5.15 

K2C4H406  (131) 

0.05-0.9  3.8  +  0.1 

C6HuKS04  (37) 

KON  (23,  158) 

0.03 

3.55 

.  05 

3.49 

.10 

3.41 

.20 

3.34 

.50 

3.27 

1.0 

3.25 

2.0 

3.27 

5.0 

3.44 

7.0 

3 . 5i 

E:  At 

=  29.61° 

KCNO  (158) 

1.2 

3.44 

2.0 

3.65 

O 

CO 

3.91 

4.0 

4.45 

E:  At 

=  18.14° 
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KCNS  (23) 


Nw 

A  t/N 

0.06 

3.49 

.10 

3.44 

.20 

3.37 

.50 

3.25 

.85 

3.16 

(251) 

1.029 

3.16 

2.058 

3.16 

3.086 

3.17 

(276) 

10. 4E* 

3.0 

*  Ice  +  KCNS. 


KAs0C4H406  (131) 
KSb0C4H406  (16, 


131) 


Nw 

A  t/N 

0.03- 

2.1  ± 

0.125 

0.2 

K2SiO 

3  (133) 

Nv 

At/N 

0.015 

7.0? 

.02 

7.02 

.05 

6.55 

.10 

5.8t 

.125 

5.6s 

KHSi03  (133) 

K2Hg(S03)2  (14) 
K2Hg(CN)4  (122) 
KCu(CN)2  (85) 
KCu2(CN)3  (85) 
K3Cu(CN)4  (85) 

K6Cu2(CN)8  (272) 
KAg(CN)2  (155) 
K2PtCl4  (204) 


Nw 

At/N 

0.03 

5.12 

.06 

4.62 

.08 

4 . 5i 

.20 

4 . 47 

KMn04 

(20,  187 

278) 

0.005 

3.600 

.006 

3.590 

.01 

3.570 

.02 

3.554 

.  19E* 

3.05 

*  Ice  -f-  KMnOi. 


K2[Fe(CN)6NO]  (33) 


Nv 

A  t/N 

0.04 

5.15 

.07 

4.83 

.10 

4.64 

.20 

4.36 

K3Fe(CN) 

6  (20,  92 

138, 

187) 

Nw 

A  t/N 

0 . 0005 

7.3 

.001 

7.1o 

.002 

6.87 

.005 

6.53 

.01 

6.26 

.02 

5.98 

.05 

5.60 

.10 

5 . 3o 

K3Fe(CN)6. — 

kbo2.- 

-( Cont’d ) 

{Continued) 

N, 

A  t/N 

Nw 

A  t/N 

0.10 

3.36 

0.20 

5.0o 

.20 

3.26 

.50 

4 . 55 

K2B406  (228) 

E:*  At  =  3.9° 

K2B407  (172) 

*  Ice  + 

K3Fe(CN)e. 

0.01 

11.0 

K4Fe(CN)6  (82,  187, 

.02 

9.8 

188 

294) 

.05 

8.14 

0.0075 

6.9 

.10 

6.83 

.0125 

6.57 

.125 

6.38 

.025 

6.17 

KB0C4H406  (131) 

.05 

.075 

.10 

5.72 

5.41 

5.18 

A1K(S( 

Nw 

0 . 0206 

L)2  (243) 

A  t/N 

4.61 

.125 

5.00 

.0458 

4.08 

.191 

4.80 

.1147 

3.66 

.363E* 

4.52 

*  Ice  + 

K4Fe(CN)e.- 

KNaSO,  (14) 

3H2O. 

KNaC.,H406  (105) 

Co(NH3)2(N02)4K 

Nv 

A  t/N 

(97) 

0.02-0.07 

4 . 7-4 . 0 

0.002 

3.68 

RbF  (65) 

.005 

3.652 

Nw 

A  t/N 

.01 

3.62o 

0.12- 

3 . 45  ± 

.02 

3 . 57s 

0.27 

0.05 

K3(COS)6Co  (234) 

RbHF2  (65) 

K3Co(CN)6  (138) 

0.13- 

3.7  ± 

0.01 

5.7 

0.27 

0.2 

.02 

5.2 

RbCl  (23) 

.05 

4.7 

0.1 

3.47 

K2Ni(CN)4  (138) 

.2 

3.40 

0.06 

5.1 

.5 

3.30 

.10 

5.0 

.8 

3.26 

.20 

4. 8 

Rb2S( 

L  (58) 

.50 

4.4 

0.02 

5.55 

K2Cr04  (42,  43,  89, 

.05 

5.15 

143, 

251) 

.10 

4.62 

0.5 

3.0 

.16 

4.26 

1.0 

3.3 

RbNOs  (23) 

1.5 

3.47 

0.05 

3.45 

2.0 

3.6 

.10 

3.34 

2.5 

3.74 

.20 

3.19 

2.81- 

3.81- 

.50 

2.88 

2.97E* 

3.84 

.83 

2.64 

*  Ice  +  KiCr04. 

Rb2Si03  (133) 

K2Cr207  (20) 

Nv 

A  t/N 

0.0005 

7.25 

0.01- 

9. 4-8. 9 

.001 

7.06 

.015 

.002 

6.73 

RbCu(CN)2  (85) 

.004 

6.38 

Rb2Cu3(CN)6  (85) 

(2) 

CsCl  (23, 

111,  187) 

.0502 

5.3s 

Nw 

A  t/N 

.1009 

4.8s 

0.02 

3.586 

(143) 

.05 

3.515 

.  153E*| 

4.12 

.10 

3.454 

*  Ice  +  K2Cr207. 

.20 

3.385 

CrK(S04)2  (127) 

.30 

3.339 

K3Cr(C204)3  (138) 

.40 

3.304 

K2Mo208  (182) 

.50 

3.275 

KVO 

(63) 

Csl  (74) 

3KCNS.V(CNS)3 

1 . 475E*| 

2.71 

(41) 

*  Ice  +  Cel. 

kbo2 

(172) 

Cs2SO 

4  (58) 

N, 

A  t/N 

0.0120 

5.4o 

0.015 

3.8 

.0232 

4.96 

.030 

3.63 

.0480 

4.77 

.05 

3 . 5i 

1592 

4.20  | 

CsN03  (1°8>  242, 

CsN03.- 

— ( Cont’d ) 

Cs2Si03  (13S) 

281, 

282) 

Nw 

A  t/N 

Nv 

A  t/N 

Nw 

A  t/N 

0.10 

3.276 

0.0104 

6.5 

0.001 

3.66 

.20 

3.108 

.0156 

6.5 

.005 

3.63 

.30 

2.992 

.01 

3.585 

.437E* 

2.870 

.025 

3.476 

*  Ice  +  CaNOs. 

.05 

3.387 

Solutions  of  More  Than  One  Solute  Where  at  Least  One  of  the 
Solutes  is  a  Strong  Electrolyte 

B-Table 

Standard  arrangement  (t>.  Vol.  Ill,  p.  viii) 


(NH4)2S04-CuS0. 

(122) 


H202-H2S04  (221) 
H202-(NH4)2S04 

(123,  128) 

H202-H3B03  (172) 
H202-Na0H  (36) 
H202-NaB02  (i72) 
H202-KN03  (123, 
128) 

H202-K2S04  (136) 
H20*-K2B407  (172) 
HF-H3B03  (3) 
HCl-NH4OH  (46) 
HCl-CdCl2  (49) 
HCl-HgCl2  (155) 
HCl-NaOH  (46) 
HC103-KOH  (46) 
HC104-Na0H  (46) 
HBr-CdBr2  (49) 
Ij-HI  (193) 

I2-Cdl2  (275) 

I2-KI  (155,  193) 
HI-I2  (193) 

HI-CdIa  (48) 
HI03-K0H  (47) 
HI04-NaOH  (47) 
HIO4-KOH  (47) 
S02-KI  (2  79) 
H2S04-H202  (221) 
H2S04-NH40H  (46) 
H2S04-K0H  (46) 
H2S206-Na0H  (47) 
H2Se03-K0H  (47) 
NH4OH-HCl  (46) 
NH40H-H2S04  (46) 
NH40H-H3P02  (46) 
NH40H-H3P03  (46) 
NH40H-H3P04  (46) 
NH40H-H4P207(47) 
NH40H-H3As03(46) 
NH40H-H3As04(46) 
NH4OH-AgCl  (2  5) 
NILOH-H3BO3  (47) 
NH4N02-Cd(N02)2 

(52) 

NH4N02-Ni(N02)2 

(52) 

NH4N03-Pr(N03)3 

(122) 

NH4Cl-CdCl2  (49) 
NH4Cl-HgCl2  (126) 
NH4Br-CdBr2  (49) 
NH4I-CdI2  (48) 
'NH4)2S04-H202 

(123,  1  ?8) 


(NH4)2S04-CdS04 

(122) 

H3P02-NH40H  (46) 
H3P02-Na0II  (46) 
H3P03-NH40H  (46) 
H3P03-Na0H  (46) 
H3P04-NH40II  (46) 
H3P04-Na0II  (46) 
H4P206-K0H  (4  7) 
H4P207-NH40H(47) 
H4P207-K0H  (4  7) 
H3As03-NII40H(46) 
H3As03-K0H  (46) 
H3As04-NH40H(46) 

H3As04-Na0H  (46) 
C2H60-HC1  (292) 
Methyl  ether 
C6H5NH2-C6H6- 
NH2.HC1  (296) 
C9H8N2-HC1  (181) 
3-Aminoquinoline 
N(CH3)4N02- 
Hg(N02)2  (229) 
PbC4H406-K0H 

(131) 

TlN02-Cd(N02)2 

(52) 

TlN02-Ni(N02)2 

(52) 

ZnCl2-NaCl  (12  6) 
ZnCla-KCl  (12  6) 
ZnS04-(NH4)2S04 

(138) 

CdCl2-HCl  (49) 
CdCl2-NH4Cl  (49) 
CdCl2-SrCl2  (12  6) 
CdCl2-NaCl  (49) 
CdCl2-IvCl  (49,  126, 

138) 

CdBr2-IIBr  (4  9) 
CdBr2-NH4Br  (49) 
CdBr2-NaBr  (49) 
CdBr2-IvBr  (49) 
Cdl2-I2  (275) 
CdI2-HI  (48) 
CdI2-NH4I  (48) 
Cdl2-Nal  (48) 
CdI2-KI  (48) 
CdS04-(NH4)2S04 
(122) 

Cd(N02)2-NH4N02 

(52) 


Cd(N02)2-TlN02 

(52) 

Cd(N02)2-Ni(N02)2 

(52) 

Cd(N02)2-KN02 

(52) 

HgCl2-HCl  (15  5) 
HgCl2-NH4Cl  (12  6) 
Hg(N02)2- 
N(CH3)4N02  (229) 
Hg(N02)2-Ni(N02)2 

(53) 

Hg(N02)2-C’a(N02)2 

(229) 

Hg(N02)2-Ba(N02)2 

(229) 

Hg(N02)2-NaN02 

(229) 

Hg(N02)2-KN02 

(53,  229) 

Hg(CN)2-KCN(262) 

CuC12-NH4C1  (12  5) 
CuCl2-CdCl2  (22) 
CuS04-(NH4)2S04 
(122) 

CuS04-C4H802 
Ethyl  acetate  (2  33) 
CuS04-Ci2H220n 
Sucrose  (233) 
CuS04-Na2S203  (6  4) 
CuC4H406-K0H 

(131) 

AgCl-NH3  (2  5) 
AgBr-Na2S205  (23 1) 
FeF3-NaF  (203) 
FeS04-(NH4)2S04 

(138) 

Ni(N02)2-NH4N02 

(52) 

Ni(N02)2-TlN02 

(52) 

Ni(N02)2-Cd(N02)2 

(52) 

Ni(N02)2-Hg(N02)2 

(53) 

U02(N03)2-NaCl 

(56) 

U02(N03)2- 
NaC2H302  (36) 
U02(N03)2- 
NaC2H2C102  (56) 
Monochloroacetate 
U02(N03)2-Na2C2CL 

(56) 
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I '02(C2H302)2-NaC2- 
H3O2  (56) 
U02(N03)2- 
Na3C6H50,  (56) 
Citrate 

H3B03-H202  (172) 
H3BO3-HF  (3) 
H3BO3-NH4OH  (47) 
H3BO3-C6H14O6 
Mannitol  (166) 
H3B03-Na0H  (47) 
H3BO3-KOH  (47) 
H3BO3-KF  (3) 
AlCla-NaCl  (126) 

Pr  (NO  3)  3-NH  4NO  3 

(122) 

Mg  Cl  2- II  Cl  (55) 
MgCl2-NII4Cl  (12  6) 

MgCl2-C4H802  (233) 
Ethyl  acetate 

MgCl2-Ci2H22Ou 

Sucrose  (233) 
MgS04-(NH4)2S04 

(138) 

MgS04-C2H6N02 
Glycocoll  (2  90) 
Mg(N03)2-HN03 

(55) 

Mg(N03)2-C4H802 
Ethyl  acetate  (2  3  3) 
Mg(N03)2-C12H220u 
Sucrose  (233) 
CaBr2-Br2  (17  5) 

Cal 2-1 2  (175) 
Ca(N02)2-Hg(N02)2 

(229) 

Sr(OH)2-Al  (104) 
SrCl2-C2H5N02 

GlyCOColl  (208,  290) 

SrCl2-CdCl2  (126) 
SrBr2-Br2  (175) 
SrBr2-I2  (175) 
SrBr2-C2H5N02 

GlyCOCOll  (208,  290) 

Sri 2-1 2  (175) 
Sr(N03)2-C2H6N02 
Glycocoll  (208,  290) 
Ba(OH)2-Al  (104) 
BaCl2-C2H6N02 
Glycocoll  (2  90) 
BaBr2-Br2  (17  5) 
BaBr2-C4H802  (233) 
Ethyl  acetate 
BaBr2-Ci2H220ii 
Sucrose  (233) 
BaBr2-C2H6N02 
Glycocoll  (2  90) 
Bal2-I2  (124) 
Ba(N02)2-Hg(N02)2 

(229) 

Ba(N03)2-C4H802 
Ethyl  acetate  (2  33) 
Ba-  (N03)2-C12H220n 
Sucrose  (233) 


Ba(N03)2-C2H5N02 
Glycocoll  (2  90) 
LiCl-C4H802  (233) 

Ethyl  acetate 
LiCl-C12H22On(233) 
Sucrose 

LiCl-C2H6N02 

Glycocoll  (208,  290) 
LiBr-C2H5N02  (290) 
Na0II-H202  (36) 
NaOH-HCl  (4  6) 
Na0H-HC104  (46) 
Na0H-III04  (4  7) 
Na0PI-H2S206  (4  7) 
Na0H-H3P02  (46) 
Na0H-H3P03  (46) 
Na0H-H3P04  (46) 
Na0H-H3As04  (46) 
Na0H-Cr03  (47) 
Na0H-H3B03  (47, 

103) 

NaOH-Al(OH)3 

(103,  189) 

NaF-FeFs  (2  03) 
NaF-FeCl2  (203) 
NaF-FeCL 

(203,  239) 

NaCl-HCl  (13,  55) 
NaCl-C4H802  (233) 
Ethyl  acetate 
NaCl-C12H22Ou 
Sucrose  (233) 
NaCl-C2H6N02 
Glycocoll  (2  90) 
NaCl-ZnCL  (126) 
NaCl-CdCl2  (49) 
NaCl-HgCR  (155) 
NaCl-U02(N03)2 

(56) 

NaCl-AlCB  (i26) 

NaCl-KCl  (13,  49) 
NaBr-C4H802  (233) 
Ethyl  acetate 
NaBr-C12H22On 
Sucrose  (233) 
NaBr-C2H6N02 
Glycocoll  (290) 
NaBr-CdBr2  (49) 
Nal-C2H6N02  (290) 
Glycocoll 
Nal-Cdl2  (48) 
Nal-KI  (48) 
NalOs-KIOs  (03) 
Na2S04-K2S04 

(6,  98) 

Na2S203-AgBr  (231) 
Na2S203-CuS04  (54) 
Na2S203-AgNaS203 

(14) 

!  NaHS-NaOH  (4  6) 
NaN03-H202  (120) 
NaN03-C4H802 
Ethyl  acetate  (233) 
NaN03-Ci2H220n 
Sucrose  (233) 


NaN03-C2H6N02 
Glycocoll  (290) 
NaN03-Pb(N03)2 

(155) 

Na2C204-U02(N03)2 

(56) 

NaC2H302-U02- 
(C2H302)2  (56) 

NaC2H302- 
U02(N03)2  (56) 
Na3C6H60,- 
U02(N03)2  (56) 
Citrate 
NaC2H2C102- 
U02(N03)2  (56) 
Monochloroacetate 
NaB02-H202  (172) 
Iv0H-HC103  (46) 
K0H-HI03  (47) 
K0H-HI04  (47) 
KOH-H0SO4  (46) 
K0H-H2Se03  (47) 
K0H-H4P206  (47) 
K0H-H4P20,(47) 
K0H-H3As03  (46) 
K0H-PbC4H406 

(131) 

K0H-CuC4H406 

(131) 

K0H-H3B03  (3) 
KC1-FI202  (123,  128) 
KC1-HC1  (55) 
KC1-C4H802  (233) 
Ethyl  acetate 
KC1-C6H140c  (08) 
Mannitol 

KC1-C12H220„  (233) 
Sucrose 

IvC1-C2H6N02  (290) 
Glycocoll 
KCl-ZnCl2  (126) 
KCl-CdCl2 

(49,  126,  138) 

KCl-HgCl2  (15  5) 
KC1-CuC12 

(121,  125) 

KCl-MgCl2  (55,  138) 
KCl-BaCl2  (138) 
KCl-NaCl  (13,  49) 
IvCl-dextrin,  gum 
arabic,  tannic 
acid,  glycerol  and 
albumen  (297) 
KBr-C4H802  (233) 
Ethyl  acetate 
KBr-Ci2H22Oai  (233) 
Sucrose 
KBr-C2H6N02 
Glycocoll  (2  90) 
KBr-CdBr2  (49) 
KBr-HgBr2  (262) 
KI-I2  (155,  193,  201) 
KI-S02  (2  79) 
KI-C4H802  (233) 
Ethyl  acetate 


KI-C12H220„  (233) 
Sucrose 
KI-C2H6N02 
Glycocoll  (208,  290) 
KI-CdI2  (48,  122) 

KI-HgI2  (262) 
KI-Nal  (48) 
KI03-NaI03  (93) 


Equimolal  mixture 

Nw 

A  t/N 

0.01 

3 . 565 

.02 

3.515 

.05 

3.408 

.10 

3.277 

Iv2S04-H202  (136) 
K2S04-(NH4)2S0)4 

(138) 

K2S04-C4H802 
Ethyl  acetate  (233) 

K2S04-C6H60  (19  4) 
Phenol 

K2S04-C6H1406 
Mannitol  (lfl4) 


K2S04-Ci2H220u 
Sucrose  (2  33) 
K2S04-Na2S04 

(6,  98) 

K2SO 4-dextrin,  gum 
arabic  and  tannic 
acid  (297) 
KHS-NaOH  (47) 
IvN02-Cd(N02)2 
(52) 

KN02-Hg(N02)2 

(53,  229) 

KN02-Ni(N02)2 

(52,  53) 

kno3-h2o2 

(120,  123) 

KN03-HN03  (55) 
KN03-C4H802  (233) 
Ethyl  acetate 
KN03-C13H2!0u 
Sucrose  (233) 


KN03-C2H6N02 
Glycocoll  (2  90) 
KN03-Pb(N03)2 

(155) 

KN03-KC1  (93) 


Equimolal  mixtur 

Nw 

A  t/N 

0.01 

3.60 

.02 

3 . 555 

.05 

3.468 

.10 

3.390 

.20 

3.283 

KNO  3-dextrin  and 
gum  arabic  (297) 
K2HP04-d  e  x  t  r  i  n , 
gum  arabic  and 
tannic  acid  (297) 

KCN-Hg(CN)* 

(262) 

KCN-AgCN  (155) 
K2B407-H202  (172) 
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Solutions  Containing  One  Solute 


B-Table 

h2so3 

(7,  279) 

h3po4 

(38,  137 

Standard  arrange- 

Nw 

A  t/N 

160) 

ment  ( v . 

Vol.  Ill, 

0.1 

2.5 

Nw 

A  t/N 

p.  viii) 

0.5 

2.3 

0.05 

2.55 

H202  (164,  172) 

1.0 

2.3 

.10 

2.36 

Nw 

A  t/N 

Se02 

(167) 

.20 

2.26 

0.4 

1.86 

0.1 

2.22 

.50 

2.2 

5.0 

1.92 

1.0 

1.93 

1.0 

2.3 

10.0 

2.02 

3.0 

1.83 

1.5 

2.5 

15.0 

2.10 

5.0 

1.81 

2.0 

2.7 

20.0 

2.15 

7.0 

1.83 

H4P206  (45) 

co. 24 . 0E 

2.17 

9.0 

1.88 

0.2 

3.4 

HF  (137) 

10.0 

1.91 

.4 

3.2 

0.3 

2.0 

12 

1.95 

.6 

3.2 

1.0 

1.9 

CO, 

(78) 

3.0 

2.0 

H6Te06  (86) 

0.05 

2.1 

Cl2 

(246) 

0.1 

2.0 

.08 

2.1 

0.005 

4.4 

.2 

2.0 

H3B03  (7 

134,  185) 

.01 

4.18 

NHj  (252 

264,  265) 

0.05 

2.0 

.03 

3.54 

0.5 

1.86 

.40 

2.0 

.05 

3.15 

2.0 

1.9 

(C2H6)4Fe(CN)6 

.07 

2.92 

5.0 

2.0 

(3!) 

HCIO  (H3) 

10.0 

2.2 

0.03 

1.95 

0.25 

1.87 

15.0 

2.5 

.10 

1.90 

.50 

1.86 

20.0 

2.9 

(E-Table 

Br2 

(246) 

25.0 

3.3 

The  (E-Arrangement 

0.006 

2.02 

30E* 

3.7 

( v .  Vol.  Ill,  p.  viii) 

.01 

1.97 

*  Ice  4-  NH3.H2O. 

ch2n 

2  (220) 

.02 

1.90 

Cyanamide 

.04 

1.88 

h3po 

2  (205) 

0.5 

1.80 

.10 

1.87 

0.2 

2.80 

1.0 

1.73 

.15 

1.865 

0.5 

2.59 

2.0 

1.61 

h  ( 

247) 

1.0 

2.45 

5.0 

1.41 

0.00074|  2.0 

h3po3 

(7,  226) 

10.0 

1.22 

H2S  (78) 

0.1 

2.9 

ch2o 

2  (U  69) 

0.08 

2.5 

0.5 

2.5 

Formic  acid 

.2 

2.0 

1.0 

2.4 

1.0 

|  1.83 
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ch2o2.- 

-( Cord'd ) 

C2H204 

- — ( Cont’d ) 

Nw 

At/N 

Nw 

At/N 

2.0 

1.78 

0.10 

2.84 

3.0 

1.75 

.20 

2.64 

4.0 

1.71 

.30 

2.58 

5.0 

1.69 

C2H3Br302  (^) 

10 

1.5 

Bromal  hydrate 

20 

1.3 

0.05 

1.9 

30 

1.2 

.70 

1.9 

40 

1.1 

C,H3C1302  (1»  162 

CHjNO  (66,  280) 

241) 

Formamide 

Chloral  hydrate 

0.5 

1.86 

0.01 

1.86 

5.0 

1.7 

.10 

1.86 

10.0 

1.4 

1.00 

1.86 

20.0 

1.2 

1.50 

1.89 

40.0 

1.1 

2.00 

1.93 

CH4N20  (72,  100) 

C2H40  (170) 

Urea 

Ethylene  oxide 

0.005 

1.850 

1.0 

1  1-7 

.010 

1.850 

C2H402  (1>  54,  69 

.040 

1.850 

137,  237,  241) 

.500 

1.863 

Acetic  acid 

CH4N2S  (241) 

0.1 

1.90 

Thiourea 

.3 

1.86 

0.2 

1.82 

.7 

1.81 

.4 

1.72 

1.0 

1.79 

CH40  (i 

17,  162, 

5.0 

1.6 

213) 

10.0 

1.4 

Methyl  alcohol 

18.0 

1.2 

0.01 

1.82 

23.95E 

1.1 

0.1 

1.81 

c2h4o2  (i) 

0.2 

1.81 

Methyl  formate 

2.0 

1.86 

0.3 

1.87 

4.0 

1.90 

.5 

1.82 

6.0 

1.93 

1.0 

1.83 

10.0 

2.00 

1.5 

1.88 

20.0 

1.9 

C2H6NO  (163) 

30 

1.8 

Acetamide 

45 

1.6 

0.01 

1.83 

60 

1.5 

.10 

1.83 

70 

1.4 

.20 

1.82 

C2HC1302  (287) 

1.00 

1.81 

Trichloroacetic  acid 

c2h5no2 

(142,  241) 

0.005  to 

3.5 

Glycocoll 

0.04 

0.1 

1.85 

C2H2CI2O2 

(100, 205) 

.3 

1.80 

Dichloroacetic  acid 

.6 

1.74 

0.004 

3.69 

.9 

1.69 

.010 

3.56 

C2HeO  (i 

162,  213, 

.02 

3.45 

227) 

.05 

3.23 

Ethyl  alcohol 

.10 

3.00 

0.02 

1.83 

.20 

2.80 

.1 

1.83 

.50 

2.51 

1.0 

1.83 

C2H2N 

s  (191) 

2.0 

1.84 

Bistetrazole 

4.0 

1.93 

0.02 

3.9 

6.0 

2.05 

.05 

3.0 

7.0 

2.12 

.10 

2.1 

10.0 

2.2 

.12 

1.8 

15.0 

2.0 

C2H204  (61,  161, 

20.0 

1.8 

226, 

244) 

30 

1.4 

Oxalic  acid 

40 

1.2 

0.02 

3.40 

50 

1.0 

.05 

3.04 

70 

0.9 

C2H60  (292) 

Methyl  ether 


Nw 

0.2 


At/N 

1.9 


C2H6OS  (21) 
Thioethylene  glycol 
C2H7N  (202)' 
Ethylamine 


0.5 

1.0 

1.5 


1.9 

1.8 

1.8 


C2H7NO  (8) 
Aldehyde  ammonia 


0.67 

.67 


0.68* 

0 . 90f 


*  Freezing-point  obser¬ 
vation  taken  at  once. 

t  At  equilibrium  after 
27  hours. 


C3HC1302  (27) 
Trichloroacrylic  acid 


0.08 

3.42 

.10 

3.07 

.27E 

2.2 

C3H6N202  (218) 

Methylglyoxime 

0.1 

1  1.8 

c3h6o  (1) 

Allyl  alcohol 

0.5 

1.79 

1.0 

1.76 

2.0 

1.77 

3.0 

1.78 

4.5 

1.77 

5.0 

1.76 

6.0 

1.72 

7.0 

1.66 

7.5 

1.62 

c3h6o 

(1,  162) 

Acetone 

0.02 

1.86 

0.10 

1.85 

1.0 

1.79 

4.0 

1.65 

7.0 

1.52 

C3H602  (1.  69,  202) 

Propionic  acid 

0.1 

2.00 

.2 

1.92 

.4 

1.85 

1.0 

1.73 

4.0 

1.39 

8.0 

1.0 

10.0 

0.9 

20 

0.6 

30 

0.5 

50 

0.4 

90 

0.3 

C3H602  (i) 

Ethyl  formate 

0.2 

1.90 

0.4 

1.92 

1.0 

1.98 

C3H6O2  (1) 

Methyl  acetate 

0.3 

1.83 

1.7 

1.83 

C3H603  (137) 
d-Hydroxypropi- 
onic  acid 


Nw 

At/N 

1.0 

1.85 

2.0 

1.84 

3.0 

1.83 

c3h6o 

(137) 

Lactic  acid 

0.5 

1.96 

1.0 

1.95 

2.0 

1.93 

2.5 

1.92 

C3H7NO  (is) 
Acetoxime 
0.1  1.8 

2.0  1.6 

C3H7N02  (171) 
Urethane 


0.2 

1.9 

.5 

1.8 

C3HsO  (1,  162) 

n-Propyl  alcohol 

0.01 

1.86 

.05 

1.84 

.10 

1.83 

.60 

1.80 

1.00 

1.79 

1.50 

1.78 

2.00 

1.79 

3.00 

1.82 

3.50 

1.83 

4.0 

1.82 

5.0 

1.76 

6.0 

1.64 

7.0 

1.49 

8.0 

1.32 

C3H80  (i) 

Isopropyl  alcohol 

1.0 

1.70 

2.0 

1.73 

3.0 

1.80 

4.0 

1.89 

5.0 

1.98 

6.0 

2.07 

8.0 

2.03 

CsH803  (1 

,  102,  134 

162, 

223) 

Glycerol 

0.01 

1.86 

.20 

1.87 

.50 

1.89 

1.00 

1.92 

1.20 

1.93 

1.50 

1.95 

2.50 

2.0 

5.0 

2.1 

13. 9E* 

2.0 

22.0Ef 

2.1 

*  (223),  |  (154) 

C3H9N  (202) 

Propylamine 

0.4 

2.0 

.6 

1.9 

.8 

1.8 

C4II4O4  (199) 

Fumaric  and  maleic 
acids 

C4H6C1302  (59) 
a,  a,  /3-Trichloro- 
butyric  acid 


Nw 

At/N 

0.12 

3.27 

.15 

3.12 

.20 

3.07 

C4H6C16N02  (8) 

Dihydroxy-bistri- 

chloroethylidene- 


imine 


0.4 

5.4 

.6 

5.1 

C4H604  (161) 

Succinic  acid 

0.01 

1.99 

.05 

1.93 

.10 

1.89 

.20 

1.88 

C4H6Oe  (1-  61,  137 

161) 

d-Tartaric  acid 

0.01 

2.34 

.05 

2.12 

.10 

2.05 

.20 

1.98 

.50 

1.94 

.80 

1.95 

1.50 

2.01 

3.00 

2.14 

4.00 

2.24 

5.00 

2.35 

C4H7C1302  (18) 

Chloral  alcoholate 

0.1 

3.5 

1.0 

3.0 

C4HsO 

2  (196) 

Glycol  ether 

0.1 

1.86 

1.0 

1.86 

2.0 

1.85 

5.0 

1.81 

10.0 

1.55 

C4H3O2 

(69,  202) 

n-Butyric  acid 

0.2 

1.97 

.4 

1.83 

.8 

1.70 

1.0 

1.67 

1.5 

1.63 

2.0 

1.43 

3.0 

0.89 

4.0 

0.76 

C4H802  (69) 

Isobutyric  acid 

5.0 

0.170 

15.0 

0.140 

20.0* 

0.135 

*  Limit  of  miscibility. 

c4h8o 

2  (233) 

Ethyl  acetate 

0.06 

1.86 

.10 

1.85 

C4H802.- 

— (Cont’d) 

Nw 

At/N 

0.20 

1.83 

.50 

1.82 

.60 

1.82 

C4H10 

O  (162) 

n-Butyl  alcohol 

0.01 

1.89 

.02 

1.84 

.05 

1.84 

.  10 

1.85 

.20 

1.83 

C4H10O  (162) 

Ethyl  ether 

0.01 

1.67 

.02 

1.67 

.05 

1.70 

.  10 

1.72 

.20 

1.70 

C4H10O4 

(93,  223) 

Erythritol 

0.010 

1.852 

.020 

1.857 

.040 

1.860 

.100 

1.866 

.200 

1.873 

.400 

1.885 

.500 

1.890 

1.7E 

2.6 

C6H5N  (144,  213) 

Pyridine 


0 

.1 

1 

79 

0 

4 

1 

66 

1 

0 

1 

43 

2 

0 

1 

15 

2 

5 

1 

03 

5 

0 

0 

7 

10 

0 

0 

5 

15 

0 

0 

5 

20 

0 

0 

6 

50 

0 

0 

90 

C5H604  (199) 
Citraconic,  mesa- 
conic,  and  itaconic 
acids 

C5HI0O5  (165) 
d,  -LArabinose 
C6H120  (162) 


Isoamyl  alcohol 

Nw 

At/N 

0.01 

1.85 

.02 

1.86 

.05 

1.84 

.10 

1.82 

C6H13N  (202) 

Isoamylamine 

0.1 

1.9 

.8 

1.8 

C6H.3N.3O7  (2  48) 

Picric  acid 

.005 

3.82 

.010 

3.63 

.020 

3.28 

. 0422E 

3.14 
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C6HcO  (202,  230, 

249) 

Phenol 

Nw  A  t/N 

0.1  1.81 

.2  1.83 

.5  1.63 

.  56E*  1.5 

•  74mEt  1.6 

*  Ice  and  phenol 
hydrate. 

t  Ice  and  phenol. 
CcHiiOj  (288) 
Resorcinol 

C6H;N  (162,  202) 
Aniline 


Nw 

0.01 

.05 

.10 

.20 

.40 


A  t/N 
1.85 
1.82 
1.79 
1.73 
1.63 


C6H8N2  (24) 
Phenylhydrazine 


0.3 
.  5E* 


1.4 

1.5 


*  Ice  and  hydrate. 

C6Hs07  (i >  137>  147> 

161) 

Citric  acid 


0.01 

.02 

.05 

.10 

.50 

1.00 

1.50 

2.00 

3.00 

4.7E 

C6H12O6 


2.26 
2.14 
2.08 
2.03 

1.93 

1.94 
1.96 
2.00 
2.18 
2.6 

(162,  241) 


Dextrose 


0.05 
.10 
.20 
40 
.80 
1.00 
C6Hi20 


1.86 

1.86 

1.87 

1.89 

1.91 

1.92 

(165) 


a,  d-Galactose 
C6H1206  (163) 
Levulose 


0.02 

.20 


1.87 

1.87 


C6H1402  (18) 
Acetal 


Nw 

0.1 

2.0 


A  t/N 

1.9 

1.9 


C6H1402  (223) 
Pinacone 

C6H14Oc  (163,  199) 
Dulcitol 


Nw 

0.01-0.10 


A  t/N 
1.86 


CcH14Of)  (4,  28,  93) 
Mannitol 


0.005 
.010 
.020 
.040 
.050 
.070 
.1000 
.2709 
.  5460E 


1.853 

1.854 

1.855 

1.856 

1 . 857 

1.858 

1.859 
1.864 
1.866 


C6H16N  (202) 
Dipropylamine 


0.2 

.4 

.8 


1.9 

1.8 

1.8 


C7H6N04  (287, 

o-Nitrobenzoic 


289) 

acid 


0.005 

.010 

.015 


0.33 

0.31 

0.29 


C7H9N  (202) 
Benzylamine 


0.1 

.2 

.3 

.5 


2.1 

2.0 

1.9 

1.6 


0.6 

1.0 

2.0 

3.0 

4.0 

4.63E* 


2.06 

2.16 

2.35 

2.51 

2.64 

2.72 


C7Hl0Cl2O6  (95) 
d-Dechloro-p-arabi- 
nochloralose 
C7H1406  (255) 
a-Methyl  glucoside 


*  Ice  and  anhydrous 
glucoside.  


C8H12C1206  (95) 
/3-Dechloro-p-gal- 
actochloralose 

C9H802  (176) 
Allocinnamic  acid 


M.  P. 

Nw 

A  t/N 

42 

0.034E 

1.9 

58 

0.029E 

1.9 

68 

0.026E 

1.8 

C12H220„  (80,  163) 
Maltose 


Nw 

0.05 

.20 

.40 

1.00 


A  t/N 
1.87 
1.89 
1.92 
2.03 


Ci2H22On  (67.  70, 

100,  147,  162,  227, 
233,  255) 
Sucrose 


0.005 

.05 

.10 

.20 

.40 

.50 

.70 

1.00 

1.20 

1.50 

2.0 

3.0 

4.0 


1.86 

1.87 

1.88 
1.90 
1.94 
1.96 
2.00 
2.06 
2.10 
2.17 
2.3 
2.5 
2.7 


C12H220u.H20  (163) 
Lactose 


0.01 

.10 

.20 


1.86 

1.86 

1.88 


C12H24Ou  (260) 
Lactositol 

C13H1807  (163) 
Salicin 


Nw 

0.02 


A  t/N 
1.86 


C17H22C1N04  (258) 

Cocaine  hydro¬ 
chloride 

C22H26NOo  (79) 
Colchicine 


Solutions  of  More  Than  One  Solute 


Boric  acid  +  hydro¬ 
gen  peroxide  (i 72) 
Boric  acid  +  manni¬ 
tol  (166) 


Ethyl  alcohol  +  ace¬ 
tone  (70) 

Ethyl  alcohol  +  gly¬ 
cerol  (70) 

Sucrose  +  glycerol 

(7°) 


Sucrose  -f-  citric  acid 

l1  47) 

Sucrose  +  methyl 
alcohol  (i) 
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EFFECT  OF  PRESSURE  UPON  TRANSITION  TEMPERATURES  OF  CRYSTALLINE 
HYDRATES,  UPON  FREEZING  POINTS,  AND  UPON  SOLUBILITIES 

A.  L.  Th.  Moesveld 


EFFECT  OF  PRESSURE  UPON  THE  TRANSITION  TEMPER¬ 
ATURES  OF  CRYSTALLINE  HYDRATES 


p, 

atm. 

N 

a2S04* 

ZnS04f 

SrCl2| 

Na2Cr04§ 
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32 . 73°C 

38.8°C 

62  3°C 

19.6°C 

250 

O 

w 

32.80 

O 

39.5 
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63.5 
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18.7 

500 

32.80 

a 

40.2 

B 

64.6 

a 

17.8 

750 
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32.72 
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40.8 
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65.8 
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16.6 

1000 

©4 
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32.57 
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41.5 

©4 

66.9 

©4 
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15.3 

1250 

0 

32.35 

CO 

42.2 

<N 

68.1 

CO 

13.8 

1500 

+ 

32.06 
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42.8 

+ 

69.3 

+ 

12.3 

2000 

© 

31.25 

©4 

©4 

71.6 

04 

8.6 

2500 

3000 

0 

30.16 

© 

CO 

73.9 

O 

T— 1 

+4.3 

-0.5 

Lit. 

0 

,6,7) 

(2) 

(6) 

(6) 

Interpolation  equations 

Na2SQ4  •  10  aq.:  t,  °C  =  32.73  +  0.423  X  10~3P  -  0.581  X 


10-6P2  ±0.2 

ZnS04  •  7  aq.:  t,  °C  =  38.8  +  2.7  X  10-3P  +  0.3 
SrCl2  •  6  aq.:  t,  °C  =  62.3  +  4.65  X  10“3P  ±  0.5 

*  Extrapolated  value  for  1  atm.  differs  slightly  from  that  of  Richards  and 
Wells  (4). 

f  Two  indirect  methods  with  relatively  large  error. 

t  Value  for  1  atm.  not  in  good  agreement  with  that  of  Richards  and  Yngve  C5). 
§  Equilibrium  P  rather  uncertain 


Na2Cr04  •  10  aq.:  t,  °C  =  19.6  -  0.31  X  10-3P  -  1.2  X 

IO-6P2  +  0. 

For  qualitative  values  on  other  hydrates,  v.  (3). 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 
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Janecke,  7,  90  :  265;  15.  91:  676;  16.  (4)  Richards  and  Wells,  7,  43 :  465- 03 

(5)  Richards  and  Yngve,  1,  40:  89;  18.  (®)  Tammann,  B57,  p.  251.  ’  (7) 

Tammann,  Aggregatzust&nde,  p.  97.  Leipzig,  Voss,  1922. 

EFFECT  OF  PRESSURE  UPON  FREEZING  POINTS  OF 
_  SOLUTIONS 

_ _ Components  |  Lit. 

Ca(N03)2-4  aq. 

Na 

Benzene 
Benzene 
Benzene 
Benzene 
Diphenylamine 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
Urethane 


Cd(N03)2  •  4  aq. 

Hg 

Naphthalene 

Benzophenone 

Camphor 

Urethane 

p-Nitroanisole 

Diphenylamine 

Camphor 

p-Toluidine 

Urethane 

m-Dinitrobenzene 

Monobromocamphor 


C1) 

(U  9) 
(2) 
(2) 
(2) 
(5) 

(12) 

(10) 

(2) 

(3,  4) 
(3,  4) 

(U) 

(3) 


TWO-COMPONENT  CONDENSED  SYSTEMS:  EFFECT  OF  PRESSURE 
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Components 

Lit. 

Urethane 

Urethane 

Monochlorocinnamic  aid. 
Thymol 

Thymol 

Thymol 

Phenol 

m-Chloronitrobenzene 

Diphenylamine 

p-Nitroanisole 

Monobromocinnamic  aldehyde 

p-Azoxyanisole 

p-Azoxvphenetole 

p-Toluidine 

p-Toluidine 

ra-Bromonitrobenzene 

(4,  6,  9) 
(8,  9) 

(3) 

(2) 

(2) 

(2) 

(2,  12) 

(5) 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(*)  Hasselblatt,  93,  119:  313;  21.  (2)  Hulett,  7,  28 :  629;  99.  (3)  Kultaschefif, 

195,  20;  47;  11.  322,  No.  22;  15.  (4)  Kuslasev,  Thesis,  Dorpat,  1915. 

10,  4:  169;  21.  (3)  Pushin,  7,  118:  447;  25.  119:  400;  26.  (6)  Pushin 

and  Grebenshchikov,  53,  44:  112;  12.  169,  16:  439;  12.  10,  3:  64;  14. 

(7)  Pushin  and  Grebenshchikov,  53,  44:  244;  12.  169,  17:  201;  12.  10,  3: 

64;  14.  (8)  Pushin  and  Grebenshchikov,  53,  44:  1728;  12.  (9)  Pushin  and 

Grebenshchikov,  7,  118:  276;  25. 

(10)  Roloff,  7,  17:  325;  95.  (*■)  Pushin,  7,  124:  16;  26.  (12)  Pushin,  7,  124: 

217;  26. 


EFFECT  OF  PRESSURE  UPON  SOLUBILITY 


%  S  =  g  of  solute  per  100  g  solution  lOOx  =  mole  %  of  solute 

7c  S'  =  g  of  solute  per  100  g  solvent  %  S  or  lOOx  =  (a  +  b  X  1 0~3P  +  c  X  10-6P2)  +  n  units 


System 

P,  atm. 

0 

250 

500 

750 

1000 

1250 

1500 

b 

c 

n 

Lit. 

NaCl  in  H20,  25.0°C . 

%s 

26.42 

26.59 

26.74 

26.88 

27.01 

27.11 

27.20 

0.710 

-0.126 

0.04 

(1,  5,  11, 

%  S' 

35.91 

36.22 

36.50 

36.76 

36.99 

37.18 

37.37 

1.287 

-0.211 

0.06 

12,13,14, 

100a: 

9.97 

10.05 

10.12 

10.18 

10.24 

10.29 

10.33 

0.318 

-0.052 

0.02 

15,  16) 

T12S04  in  H20,  30.00°C.  .  . 

%  s 

5.80 

6.64 

7.45 

8.25 

9.02 

9.78 

10.51 

3.38 

-0.160 

0.03 

(3,  6,  10) 

%S' 

6.16 

7.11 

8.05 

8.99 

9.93 

10.84 

11.76 

3.82 

-0.0598 

0.04 

100a: 

0 . 2066 

0 . 2357 

0.2651 

0.2932 

0.3211 

0.3477 

0.3741 

0.120 

-0.00563 

0.001 

ZnS04  in  H20,  25.0°C. . .  . 

%s 

36.69 

36.66 

36.62 

36.59 

36.56 

-0.13 

0.04 

(9,  11,  13) 

%S' 

57.95 

57.87 

57.80 

57.72 

57.65 

-0.30 

0.08 

100.x 

6.073 

6.066 

6.058 

6.051 

6.043 

-0.03 

0.01 

CdS04  in  H20,  25.0°C.  .  .  . 

%  s 

43.44 

43.65 

43.82 

43.97 

44.08 

0.888 

-0.24 

0.05 

(9) 

%S' 

76.80 

77.46 

78.02 

78.48 

78.84 

2.85 

-0.8 

0.10 

lOOx 

6.23 

6.27 

6.31 

6.35 

6.39 

0.16 

0.01 

C6Hi406  (mannitol)  in 

%s 

17.11 

17.28 

17.43 

17.55 

17.65 

17.72 

17.77 

0.734 

-0.195 

0.07 

(5) 

H20,  24.0°C. 

%S' 

20.64 

20.87 

21.06 

21.23 

21.37 

21.49 

21.59 

0.945 

-0.210 

0.08 

lOOx 

2.001 

2.024 

2.046 

2.062 

2.076 

2.086 

2.093 

0.102 

-0.0273 

0.01 

CdHg  in  Hg  (mix.  crys.), 

%s 

5.59 

5.45 

5.31 

5.17 

5.03 

4.89 

4.75 

-0.561 

0.01 

(2) 

25.00°C. 

7c  S' 

5.92 

5.76 

5.61 

5.45 

5.30 

5.14 

4.98 

-0.624 

0.01 

lOOx 

9.56 

9.33 

9.10 

8.87 

8.64 

8.41 

8.18 

-0.926 

0.02 

System 

P,  atm. 

0 

100 

200 

300 

400 

500 

b 

c 

11 

Lit. 

Cdl2  in  H20,  30  C . 

%s 

46.79 

46.40 

46.01 

45.62 

45.24 

44.85 

-13 

0.1 

(4) 

7o  S' 

87.94 

86.61 

85.28 

83.95 

82.62 

81.29 

-38.9 

0.2 

lOOx 

4.146 

4.086 

4.025 

3.965 

3.904 

3.844 

-  0.6 

0.01 

Ba(OH)2  in  H20,  25°C . 

7oS 

8.28 

8.50 

8.72 

8.94 

9.16 

9.38 

2.20 

0.04 

(M) 

7c  S' 

9.03 

9.30 

9.56 

9.83 

10.09 

10.36 

2.56 

0.05 

lOOx 

0.528 

0.543 

0.559 

0.574 

0.590 

0.605 

0.154 

0.003 

pi-C6H4(N02)2  in  CH3C02C2H6,  30°C . 

%  S 

34.44 

33.31 

32.24 

31.23 

30.27 

28.38 

-11.62 

3.00 

0.01 

(8) 

7c  S' 

52.54 

49.96 

47.59 

45.40 

43.42 

41.63 

-26.73 

9.82 

0.02 

lOOx 

21.590 

20 . 748 

19.959 

19.222 

18.537 

17.905 

-  8.678 

2.61 

0.007 

CioH8  in  C2H2C14  at  30.00°C:  logic  %  S’  =  (1.73224  -  0.39974 
X  10~3P  +  0.08949  X  10-«P2)  ±  0.05.  log10(100x)  =  (1.61764 
-  0.24196  X  10-3P  +  0.03432  X  10-«P2)  +  0.03  (7).  log10  %S  = 
(1.54504  -  0.26840  X  10~3  p  +  0.04320  X  IQ-®  P2)  ±  0.02. 


P  atm . 

0 

250 

500 

750 

1000 

%s . 

35.08 

30.24 

26.40 

23.34 

20.89 

7c  S' . 

53.98 

43.44 

35.87 

30.39 

26.42 

lOOx . 

41.46 

36.25 

32.01 

28.54 

25.71 

LITERATURE  REFERENCES  TO  DATA  ON  OTHER  SALTS 

In  H20:  NH4C1  (D  12,  1 3,  15,  16);  Na2S04  (1J);  Na2C03  (13); 
KCIO3  (13);  K2S04  (ID  12,  is);  KNO3  (I3);  K3Fe(CN)6,  K4Fe- 
(CN)6  (I2);  KA1(S04)2  (i«);  CuS04  (12,  is). 


LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(*)  Braun,  8,  30  :  250  ;  87.  7,  1:  258;  87.  (2)  Casteels,  Thesis,  Neuchatel, 

1920.  (3)  Cohen  and  van  den  Bosch,  7,  114:  453;  25.  64V,  31:  606;  22. 

(4)  Cohen,  Hetterschij  and  Moesveld,  7,  94:  210;  20.  (5)  Cohen,  Inouye 

and  Euwen,  7,  76:  257;  10.  (6)  Cohen,  Ishikawa  and  Moesveld,  7,  106:  155; 

23.  (7)  Cohen,  de  Meester  and  Moesveld,  64V,  33:  783;  24.  7,  114:  321; 

24.  (3)  Cohen  and  Moesveld,  64V,  26:  134,  864,  1241,  1553;  18.  7,  93: 

385;  19.  (9)  Cohenand  Sinnige,  7,  67:  1,  432,  513;  09.  69:  102;  09. 

0<>)  Cohen,  Voller  and  Moesveld,  64V,  31:  617;  23.  7,  104:  323;  23.  (31) 

Favre,  34,  61:  827,  1027;  60.  (12)  Moller,  8,  117:  386;  62.  (l3)  Pitschel, 

Thesis,  Leipzig,  1916.  (l4)  Sill,  1,  38:  2632;  16.  (15)  Sorby,  5,  12:  538;  63. 

(*«)  Stackelberg,  7,  20;  337;  96. 
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FREEZING  POINT— SOLUBILITY  DATA.  THREE-COMPONENT  SYSTEMS  CONTAINING 

A  NON-METALLIC  ELEMENTARY  SUBSTANCE 

T.  R.  Briggs  (Assisted  by  L.  Greiff  and  F.  H.  Rhodes) 


Abbreviations 

M  Mole  =  gram  molecular  weight. 
la  Liter  of  solution  at  temperature  of  experiment. 

[X]  Concentration  of  constituent  X  in  the  units  stated. 

— »  or  |  Linear  relation  over  the  range  so  marked. 

All  temperatures  given  in  °C. 

AQUEOUS  SYSTEMS 

A-35  Table,  Standard  Arrangement;  A  =  H20;  B  =  The  Elemen¬ 
tary  Substance 


Br2 

C  =  HgBr2  (18) 


Solid  C  -► 

C  +  B 
(liq.) 

[B],  10-3  M/1b 

0 

75.3  1  180 

223 

[C],  10~3  M/1. 

17.0 

18.4  |  19.5 

21.2 

C  =  HN03  or  H2S04;  solid  phase  =  I2;  t  =  10,  25  and  35°  (6) 
C  =  C2H5OH;  solid  phase  =  I2;  t  =  15°;  accuracy  ca.  ±1-3%  (34); 

cf.  below 


Wt.  %  C 
in  H20 

g  B/100  g 
(A  +  C) 

Wt.  %  c 

in  H20 

g  B/100  g 
(A  +  C) 

i  Wt.  %  C 
|  in  H20 

g  B/100  g 
(A  +  C) 

0 

0.02s 

35 

0.34 

70 

4.43 

5 

0.03s 

40 

0.58 

75 

5.73 

10 

0.045 

45 

0.88 

80 

7.20 

15 

O.O62 

50 

1.30 

85 

9.00 

20 

0.08s 

55 

1.80 

90 

11.3 

25 

0.122 

60 

2.47 

95 

14.6 

30 

0.186 

65 

3.35 

100 

19.6 

t  —  25°;  accuracy  ca.  1%  (24);  %  C  =  Wt.  %  C  in  H20;  [B1  in 

10“ 3  M/l„ 


%  c 

0 

10 

20  1 

30 

40 

50 

60 

70 

80 

90 

100 

[B] 

1.1 

1 . 6 

2 . 7| 

6.6 

20.5 

5o 

107 

196 

34o 

54g  1 

79  s 

C  =  KBr,  solid  phase  KBr;  accuracy  ca.  ±1%;  density  given 

(20.5) 


[B],  M/1. 

0 

1.0 

1.5 

1.715 

o 

00 

9.45 

14.2 

[C],  M/l„ 

4  91e 

5.039 

5.085 

5.104 

6  20 

3.63 

I2 

Solid  phase  =  I2;  t  =  25°  (24) 


C 

Before  After 
Saturation 

C 

Beforej  After 
Saturation 

[C], 

M/1. 

[B], 

10-3 

M/1. 

[C,] 

M/1. 

[B], 

10"3 

M/1. 

Nil . 

0 

l.lo 

NaN03f . 

1.00 

I.O2 

H3B03 . 

0.30 

1 .  Is 

KNO, 

1  00 

1  Os 

NaCl*f . 

1.00 

2.2e 

nh4no3 

1  00 

1  2i 

KC1* . 

1.00 

2.63 

Na2S04*f 

0  25 

0  82 

NH4CI . 

1.00 

2.89 

K0SO4  . 

0  25 

0  94 

NaBr . 

1.00 

12. 9} 

(NH4)2S04 

0  25 

0  97 

KBr* . 

1.00 

14. 9J 

nh4c2h3o2.  .  .  . 

1.00 

1.75 

Nil  ,Br . 

1.00 

15.7 

(NH4)2C204.  . . . 

0 . 35 

3.8s 

*  Data  for  other  temperatures  also  given, 
t  See  (6)  for  data  at  25  and  30°;  also  gives  data  for  NaHaPOi. 
t  Cf.  p.  267. 


The  following  tables  are  arranged  in  order  of  the  C-constituent 
in  accordance  with  the  standard  arrangement  ( v .  Vol.  Ill,  p.  viii). 


C  =  HX;  solid  phase  =  I2;  accuracy,  ±1-2%  (28);  [C]  in  M/1B; 
[B]  in  10- 3  M/1.;  t  =  25.2  ±  0.2° 


C  = 

HC1 

HBr 

HI 

C  = 

HC1 

HBr 

[C] 

[B] 

[B] 

[B] 

[C] 

[B] 

[B] 

0 

1.31 

1.31 

1.31 

1.0 

2.35 

15.8 

0.1 

1.39 

2.55 

50.0 

1.5 

3.14 

24.9 

0.2 

1.46 

3.80 

104 

2.0 

4.10 

35.0 

0.3 

1.54 

5.04 

159 

2.5 

5.00 

45 . 6 

0.4 

1.62 

6.40 

219 

3.0 

5.90 

56.7 

0.5 

1.71 

7.80 

292 

3.5 

6.75 

69.1 

0.6 

0.8 

1.82 

2.07 

9.25 

12.4 

369 

4.0 

7.5i 

82.2 

C  =  CHjCOOH;  solid  phase  =  I2;  25°  (24) 


Wt.  %  C  in  II20. . . . 
[B],  10'3  M/1b . 

0 

l.lo 

10 

1.6s 

20 

2.5o 

30 

3.45 

40 

5.7s 

50 

9.6s 

Wt.  %  C  in  II20 . 

[B],  10  3  M/1. . 

60 

16.0 

70 

25.2 

80 

42.2 

90 

70.2 

100 

102.5 

C  =  C3H5(OH)3  Glycerol;  solid  phase  =  I2;  25°  (17);  v.  further 

p.  398 


Wt.  %  C 
in  H20 

[B],  10-3 
M/ls 

Wt.  %  C 
in  H20 

[B],  10-3 

m/i9 

Wt.  %  C 
in  H20 

[B],  IO-3 
M/ls 

0 

1.2 

40 

3.4 

80 

19.4 

10 

1.6 

50 

5.1 

90 

31.3 

20 

2.0 

60 

7.7 

100 

48.5 

30 

2.4 

70 

11.9 

Density  given 

C  =  C2H5OH  Ethyl  alcohol  or  C3H7OH  ?i,-Propyl  alcohol;  t  =  14.5 
—  15.1°;  [C]  =  Vol  %  C  in  A  +  C;  [B]  =  10_3M/1B;  solid  phase 

=  I2  (5). 


[C] 

EtOH 

PrOH 

[C] 

EtOH 

PrOH 

[B]  ± 

1-2% 

[B]  ± 

1-2% 

10 

1 . 9 

60 

45 

107 

20 

2 

4.2 

70 

91 

161 

30 

4 

15.6 

80 

167 

236 

40 

10 

37 

90 

294 

360 

50 

22 

64 

100 

617 

588 

C  =  (C2H6)20  Ethyl  ether;  solid  phase  =  I2;  t  =  ca.  16.6°  (36); 
[X]  in  M/1b;  up  to  [A]  =  0.440,  [B]  =  0.2675  [A]  +  0.812,  and  at 
[A]  =  0.471,  [B]  =  0.990. 

C  =  Pbl2;  20°  (11>5).  A  solution  saturated  with  both  B  and  C  has 
[C]  =2.16  X  10“ 3  M/1.. 

C  =  HgCl2;  solid  phase  =  I2;  25°;  accuracy  ca.  ±1%  (18);  [X]  in 

io-3m/i8. 


[C].. 

'  0 

50 

100 

150 

200 

250 

300 

334 . 6 

[B].. 

.  1.34 

9.0 

13.2 

16.0 

18.2 

20.5 

23.4 

25.43 
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C  =  Cul  (2  Cul  +  I2 


[1 2 


12* — ( Continued ) 

-2  Cul 2);  20  ±  0.3°;  [X]  in  10“3  M/l„  (H) 


[Cu] 


Solid 

Cul 

2 

4.0o 

4 

6.5i 

6 

8.2i 

8 

9.5o 

10 

IO.61 

15 

12.99 

20 

15.15 

25 

17.27 

[I* 


[Cu] 


Solids:  1 2  +  Cul 


29.94 


19.37 


Solid:  1 2 

[I*]  =  1.15  +  1.482  [Cu]  up  to 
[Cu]  =  19.4 


Accuracy  0.2-0. 4% 


Solid  1 2  +  solid  Cul  at  various  temperatures 


°C 

[1 2] 

[Cu] 

Lit. 

0 

21.53 

14.54 

(n) 

20  ±  0.3 

29.94 

19.37 

(ll) 

25 

32.22 

20. 7o 

(3) 

40 

44.8o 

26.07 

(") 

C  —  Bal2;  25°;  solid  phase  =  I2;  [X]  in  M/1000  g  H20;  accuracy 

+  0.2-1%  (31) 


[Bal2] 

[Id  | 

[Bal2] 

[Id 

[Bald 

[Id 

0.0 

0.00133 

0.2 

0.210 

0.8 

1.29 

0.05* 

0 . 0506 

0.4 

0.470 

1.0 

1.78 

0.1 

0.102 

0.6 

0.845 

1.192 

2.28s 

*  For  values  <0.05,  v.  (31). 

C  =  Nal;  solid  phase  =  I2;  [X]  in  M/ls  (1S).  At  25°  and  up  to 
[Nal]  =  1.44,  [I2]  =  0.0013  +  0.588  [Nal],  +0.2-0.5  %;  ds  =  den¬ 
sity  of  the  saturated  solution  at  25° /4°  up  to  [Nal]  =  1.0,  d3  = 
0.999  +  0.202  [Nal],  +0.03-0.1%;  at  [Nal]  =  1.44,  ds  =  1.2959. 
y‘°  =  grams  1 2  dissolved  by  100  g  Nal  solution  containing  x  % 
Nal  at  <°;  at  25°  and  up  to  x  =  20,  y  =  0.993a;  +  0.033,  +0.1- 
0.2%;  between  t  =  15°  and  t  =  60°,  when  x  =  10,  y  =  y0  + 
0.0705(<-<„),  +0. 2-0.5%;  between  t  =  20°  and  t  =  60°,  when 
x  =  20,  y  =  ya  +  0.142 (t-t0),  +0.4-1%. 

C  =  NaBr;  25°;  [X]  in  M/1.;  accuracy  0.3-1%  (2) 


[NaBr] 


[I2 


[NaBr] 


[1 2 


Solid:  1 2 


Solid:  Is 


0 

0.5 

1.0 

2.0 


0.00133 
0 . 0082 
0.0138 
0.0225 


5.0 

6.0 

7.0 


0.0324 

0.0313 

0.0287 


Solids:  I2  +  NaBr 


4.0 

0.0315 

7.35  1  0.0275 

Solid 

Rbl 

Rbl  +  Rbls 

Rbl3 

lib  1 3  H-  1 2 

C  =  KBr;  25°;  [X]  in  M/l„;  accuracy  0.3-1%  (2) 

%  I* . 

%  Rbl . 

0 

61.9.3 

5.9o 

59.94 

8.02 

57.24 

38.0s 

33.89 

65.02 

27.92 

[KBr] 

[Id 

[KBr] 

[Id 

Solid:  I2 

Solid:  I2 

0 

0.00133 

3.0 

0.0381 

0.5 

0.0086 

3.5 

0.0432 

1.0 

0.0152 

4.0 

0.0480 

1.5 

2.0 

0.0214 

0 . 0273 

Solids:  I 

-f-  KBr 

2.5 

0.0328 

4.77 

0.0547 

C  =  KI;  solubility  of  I2  in  dilute  KI  solutions;  [X]  in  10  3  M/l„: 
at  0°  and  up  to  [KI]  =  50,  [I*]  =  0.638  +  0.472  [KI],  and  for  [KI] 
=  100,  [I2]  =  48.33;  accuracy  ±0.2%;  d\  also  given  (19);  at  25° 
and  up  to  [KI]  =  50,  [Id  =  1.33  +  0.495  [KI],  and  for  [KI]  =  100, 
[I2]  =  51.6;  accuracy  +0.5-1%  (3>  27).  Solubility  of  KI  in  I2 
solutions;  [X]  in  M/ls:  at  25°  and  up  to  [1 2]  =  5.0,  [KI]  =  6.27- 
0.105  [I2];  also  df  =  1.728  +  0.180  [I2]  (30). 


C  =  KI. — ( Continued ) 

Solubility  of  I2  and  of  KI;  [X]  in  M/ls;  25°;  see  Fig.  1 


[KI]  |  [I2] 


Solid:  1 2 


0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

1.5 

2.0 

3.0 

4.0 

5.0 


.00133 
.0516 
.106  ' 
.164 
.226 
.295 
.368 
.445 
.524 
.610 
.700 
.22  ' 
.83 
.69 
.21 
.60 


Lit.  and  remarks 


[KI]  [1 2 


Solids:  I2+KI 


(3) 

(27) 


+  0.5-1%  (22) 


±1-3%  (22,  30) 


±0.5-1%  (30) 


5.18  |8.87 


Solid:  KI 


6 

27 

0 

0 

6 

16 

1 

0 

6 

06 

2 

0 

5 

96 

3 

0 

5 

85 

4 

0 

5 

75 

5 

0 

5 

76 

7 

97 

5 

44 

8 

47 

Lit.  and  remarks 


±0.5-1% 


±0.5-1%  (30) 


For  effect  of  additions  of  C2H6OH,  v.  (29).  For  reported  exist¬ 
ence  of  solid  periodides,  v.  (L  14). 

Temperature  coefficient  of  solubility  of  I2;  [X]  in  M/la 


[KI] 

a 

[I2]<  =  [Ido  +  a  X  10  3  range,  10  f 

0.10 

0.265 

to  45°;  accuracy  +1-2%  (12)  J 

0.33s 

1.0.3 

1 

0.50 

1.27 

C  =  KN3,  30°;  [X]  in  M/l„;  accuracy  ca.  ±1%  (4) 


[KNd* 

[Id 

[KNs]* 

[Id 

Solid:  1 2 

Solid:  1 2 

0.0 

0.00179 

3.0 

0 . 0653 

0.2 

0.00543 

4.0 

0.0886 

0.4 

0.0093o 

5.0 

0.109 

0.6 

0.0133 

Solids:  1 2  +  KN3 

0.8 

0.0174 

5.53 

0.1197 

1.0 

0.0216 

2.0 

0 . 0430 

*  Before  saturation  with  I2. 


C  =  Rbl;  25°;  equilibrium  possibly  not  completely  established; 
nature  of  solid  phases  not  determined  with  certainty  (4  4) 


C  =  Csl;  composition  of  solid  phases  uncertain  (13, 
Composition  of  the  single  liquid  phase 


4) 


°C 

%  Csl 

1  %  I* 

°C 

%  Csl 

%  I2 

Csl  +  ice 

CSI3  Csl 5  “l-  ice 

-4.0 

27.69 

0 

-0.4 

3.1s 

0.32 

Csl  +  Csl3  +  ice 

Csl  6  H-  1 2  i-  ice 

(-4.0) 

27.52 

0.09 

-0.2 

0.85 

0.34 

Csl 

Csl3  - 

b  Csl  5 

35.6 

51.4s 

0 

25.0 

7.7i 

1.19 

Csl  +  Csl  3 

35.6 

10.73 

I.81 

35.6 

51.67 

0.71 

52.2 

16.79 

4.52 

Csl  6 

+  12 

72.6 

26.9s 

15.0s 

25.0 

2.3s 

1.24 

35.6 

3.74 

1 . 60 
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C  =  CsL — ( Continued ) 
Compositions  of  the  two  liquid  phases 


Li 


U 


°c 

%  Csl 

%  I,  1 

%  Csl 

%  I, 

Csl  5  — I  2 

+  Li  +  L2 

51.5 

Compositions  not  determined 

Csl  6  +  Ll  +  Jj2 

52.2 

6.72 

3.3s 

22.94 

73.72 

72.6 

I6.67 

10.51 

27.5s 

68. 4i 

I2  +  Li  +  L2 

52.2 

6.65 

3.4s 

22. 8o 

74.63 

72.6 

6.2? 

4 . 0s 

17.6s 

80.02 

s 


C  =  (CH3)2CO;  25°;  solubility  of  “sulfur”  in  mixtures  of  acetone 
and  water  containing  %  C  of  acetone;  [S]  in  ICC3  g-atoms/l8  (17) 


Wt.  %  C . 

85 

90 

95 

100 

[S] . 

7.8o 

10.12 

13.8o 

20.26 

dl 6  of  solutions  also  given. 


C  =  Na2S;  25°;  accuracy  0. 1-0.2%;  solid  S,  prepared  by  crys¬ 
tallization  from  CS2;  [X]  in  M/(l  of  A  +  C)  (21) 


[Na2S] 

[S] 

[Na2S] 

[S]  | 

[Na2S] 

[S] 

0 . 005 

0.0185 

0.05 

0.2115 

0.5 

1.923 

0.01 

0.0407 

0.1 

0.414s 

1.0 

3.666 

0.02 

0.0839 

0.2 

0 . 808o 

2.0 

6.950 

0.03 

0.1273 

0.3 

1.182 

Temperature  coefficient  of  solubility 


[Na2S]  = 

t,  °C 

0 

17 

25 

50 

0.5 

[S] 

1.919s 

1.9186 

1.918o 

1.9125 

C  =  K2S  (35) 

NON-AQUEOUS  SYSTEMS 


Cl,  +  S02  +  S02C12;  A  =  Cl,,  B  =  S02,  C  =  S02C12  (»«) 


Solid 

phase 

A  +  B 

B  +  C 

A  +  C 

A  +  B  +  C 

t,  °C . 

-102. 4  ±0.1 

-84.5+0.1 

—  109. 1+0.1 

— 111.6+0.2 

%  B . 

3 

71.5 

0 

8 

%  c . 

0 

28.5 

22.7 

16 

Also  first  and  second  temperature  arrests  for  4  ternary  solutions. 


Br2  +  Cr,H5N02  +  KBr;  28.5°;  solid  phase  =  KBr;  [X]  in  M/1.; 
accuracy  +1-2%  (20) 


[Br,] 

[KBr] 

[Br2] 

[KBr] 

1  [Br,] 

[KBr] 

0.1 

0.051 

0.6 

0.225 

1.2 

0.407 

0.2 

0.088 

0.8 

0.288 

1.4 

0.460 

0.4 

0.159 

1.0 

0.350 

1.535 

0.494 

I2  +  Two  Organic  Compounds.  System:  I2  +  CHC13  +  (C2H6)20; 
25°;  solid  phase  =  I2;  solvent:  ether  -±  chloroform;  accuracy 
+  0.2-0.5  %  (2  5). 


[(C,H6),0] 
Wt.  %  in 
solvent 

[Id 

M/1000  g 
solvent 

[(C2H5)20] 

Wt.  %  in 
solvent 

[Id 

M/1000  g 
solvent 

0 

0.122 

60 

0.642 

10 

0.170 

70 

0.796 

20 

0.226 

80 

0.970 

30 

0.296 

90 

1.166 

40 

0.387 

100 

1.383 

50 

0.500 

Systems:  I2  +  various  organic  liquids;  t  =  ca.  16.6°;  solid  phase  = 
I*;  [X]  in  M/l.  (36) 


B 

A 

[A] 

[Id 

CS2 . 

CHCb 

0 

0.703 

0.419 

0.804 

Systems:  I2  +  various  organic  liquids;  t  =  ca.  16.6°;  solid  phase  = 
I2;  [X]  in  M/I.  (36). — ( Continued ) 


B 

A 

[A] 

[Id 

cs2 . 

C2H6OH 

0.456 

0.7965 

0.911 

0 . 855 

(C2H,)20 

Up  to  [A]  =  0.609,  [I,]  =  0.7029  + 

0.143s  [A] 

(C2H6)20 . 

c6h6 

0 

0.812 

1.029 

0.804 

chci3 

0.399 

0.769 

c2h6oh 

Up  to  [A]  =  0.638,  [Id  =  0.812  + 

0.23 lo  [A]  and 

when  [A]  =  0.851, 

t-H 

O 

© 

t-H 

11 

hH 

ch3i 

0.548 

0.867 

t  =  14.5-15.1°;  solid  I2;  solvent  =  A  +  B;  [X]  in  M/l.;  accuracy 

±1-2%  (5) 


Vol  %  B/ 
(A  +  B) 
solvent 

A  =  CHC13 

A  = 

CC14 

B  = 

c6h6 

cs2 

C2H5OH 

n- 

C3H7OH 

c6h6 

CS2 

[1 2] 

[1 2] 

[1 2] 

[i  2] 

[Id 

[Id 

0 

0.143 

0.143 

0.143 

0.143 

0.081 

0.081 

10 

0.160 

0.170 

0.171 

0.182 

0.105 

0.102 

20 

0.176 

0.208 

0.199 

0.218 

0.134 

0.133 

30 

0.192 

0.253 

0.227 

0.250 

0.161 

0.177 

40 

0.212 

0.304 

0.246 

0.279 

0.193 

0.218 

50 

0.239 

0.358 

0.261 

0.308 

0.226 

0.272 

60 

0.271 

0.420 

0.279 

0.318 

0.261 

0.337 

70 

0.307 

0.483 

0.307 

0.355 

0.296 

0.407 

80 

0.346 

0.551 

0.340 

0.436 

0.333 

0.486 

90 

0.380 

0.622 

0.37s 

0.520 

0 . 372 

0.569 

100 

0.411 

0.693 

0.617 

0.588 

0.411 

0.693 

I2  +  One  Organic  Compound  -f  a  Halide;  t  =  16-17°;  I2  +  KI; 
[X]  in  M/l„;  accuracy  ca.  +1%  (7) 


Solvent 

Solid:  I2 

Solid:  KI 

[KI] 

[Id 

[Id 

[KI] 

Ethyl  acetate . 

0 

0.555 

0 

0.077 

0.81 

3.16 

0.386 

0.396 

Ethyl  alcohol . 

0 

0.882 

0 

0  087 

0.66 

2.47 

0.38 

0.413 

Ethyl  bromide . 

0 

0.831 

0 

0 

0.46 

2.44 

0.394 

0.113 

Ethyl  cyanide . 

0 

0.433 

0 

0.024 

0.645 

2.52 

0.372 

0.392 

Isobutyl  alcohol . 

0 

0.307 

0 

0 

0.353 

1.22 

0.379 

0.317 

o-Nitroanisole . 

0 

0 

0.360 

1.40 

0.301 

0.302 

Nitropentane . 

0 

0 

1.06 

3.72 

0.796 

0.583 

Trichloronitromethane . 

0 

0.26 

0.04 

Solubility  of  halides  in  I2  dissolved  in  organic  nitro-compounds; 
1  =  16-17°;  [X]  in  M/l.;  accuracy +  0.5— 2%;  composition  of 
solid  phases  uncertain  (7>  8>  9) 


m- 

— 

Nitromethane 

o-Nitrotoluene 

Nitro- 

Nitrobenzene 

toluene 

[Id 

[KI] 

[KI] 

[Csl] 

[KI] 

[KBr]|  [Nal] 

[Rbl]|  [KI] 

0 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

0.2 

0.212 

0.18s 

0.189 

0.180 

0.095 

0.192 

0.195 

0.200 

0.4 

0.413 

0.33s 

0.348 

0.330 

0.162 

0.345 

0.367 

0 . 365 

0.6 

0.607 

0.46? 

0.484 

0.452 

0.226 

0.472 

0.515 

0.515 

0.8 

0.800 

0.581 

0.558 

0.289 

0.582 

0.655 

0.650 

1.0 

0.983 

0.680 

0.653 

0.346 

0.672 

0.778 

0.^56 

THREE-COMPONENT  SYSTEMS  CONTAINING  AN  ELEMENT 
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Fig.  l 


Fig. 3 

S.Se,CSIat25'> 
Provisional  Diagram 
ABCD'Composilion  of  saturated  solutions, 
A.Bc.BjClCjD^  Composition  of  of  "(i'and’-y 
solid  solutions,  respectively. 
Position  of  C unknown;  Bj.C,and  C?  known 
only  approximately. 


S  112.8* 
2I07*±I° 
kL,l07*il* 


Fig.2  Provisional  Diagram, S.Se.Te 

S|  S2and  SjSj  give  the  approximate 
compositions  of  solid  solutions  in  equi¬ 
librium  with  melt  L,  L2  between  t-  104’arrd 
t*l07°C.  Liquidus  and  solidus  isotherms 
at  various  temperatures  also  given  in 
original.Cf  (£3^ 


ta. +(3  SoJid.Solutjons 


tions 

vf 


,Q  Solid  Solution  (Monoclinic? 

'  V  ' 

Wt% 


4493* 


Atomic  % 


M  %  Te 


Solubility  of  halides  in  I2  dissolved  in  organic  nitro-compounds; 
t  =  16-17°;  [X]  in  M/ls;  accuracy  +  0.5-2%;  composition  of 
solid  phases  uncertain  (7>  8>  9). — ( Continued ) 


Nitromethane 

o-Nitrotoluene 

m- 

Nitro- 

toluene 

Nitrobenzene 

[I2] 

[KI] 

[KI] 

[Csl] 

[KI] 

[KBr]  [Nal]|  [Rbl]|  [KI] 

1.5 

1.39 

0.887 

For  Csl  -p 

0.861 

0.484 

0.875 

1.04 

0.960 

2.0 

1.06 

Csl 3?  f, 

1.04 

0.605 

1.05 

1.25 

1.14 

2.5 

1.21 

[1 2]  = 

1.21 

3.0 

1.34 

0.617 

1.34 

3.5 

and  [Csl] 

1.43 

2.52* 

=0.494 

0.71 

*  Saturated.  f  Solid  phases. 

Nitrobenzene 


[Id 

[Lil]  * 

[Bal2] 

[(CH4)4- 

NI] 

[Sri  2] 

LKC1] 

[RbCl] 

[CsCl] 

0 

0.380 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

0.2 

0.620 

0.07i 

0.202 

O.O87 

0.030 

0.044 

0.080 

0.4 

0.836 

0.135 

0.394 

0. 17o 

0.6 

1.05 

0.193 

0.570 

0.8 

1.25 

0.248 

Agl  and  Cdl2  insoluble. 

*  Solid  phase  probably  LiLCeHcNCh. 


Solubility  of  1 2  in  halides  dissolved  in  organic  nitro-compounds; 


t  = 

16-17c 

;  [X]  in 

M/1.; 

accuracy 

±0.5-2%  (7 

8,  9) 

Nitromethane 

o-Nitro- 

toluene 

m-Nitro- 

toluene 

Nitrobenzene 

Hal.  = 

KI 

KI 

Csl 

KI 

Nal 

KI 

KBr 

Lil 

[Hal.] 

[1 2] 

[1 2] 

[1 2] 

[1 2] 

[I2] 

[1 2] 

[1 2] 

[Id 

0 

0.200 

0.200 

0.200 

0.200 

0.1 

0 . 5i 

0.523 

0.541 

0.530 

0.53 

0.2 

0.9i 

0.852 

0.893 

0.858 

0.87 

0.3 

1.22 

1.26 

1.24 

1.21 

1.25 

1.18 

1.23 

0.4 

1.59 

1.64 

1.64 

1 . 58 

1.62 

1.51 

I.60 

0.5 

1.28 

1.96 

2.00 

2.03 

1.97 

1.99 

1.84 

1.99 

0.6 

1.56 

2.33 

2.38 

2.42 

2.36 

2.37 

2.16 

2.4o 

0.7 

1.84 

2.71 

2.77 

2.82 

2.76 

2.75 

2.49* 

2.8i 

0.8 

2.14 

3.10 

3.15 

3.22 

3.16 

3.15 

0.9 

2.45 

3.50 

NHJ 

3. 58 

3.55 

1.0 

2.77 

3.95 

1.2 

3.45 

4.50 

0.65 

2.64 

*  For  [KBr]  =  0.71  (satd.),  [I2]  =  2.52. 
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Solubility  of  1 2  in  halides  dissolved  in  organic  nitro-compounds; 
t  =  16-17°;  [X]  in  M/1,;  accuracy  ±0.5-2%  (7>  «,  9 ).—(Cont’d) 

Nitrobenzene 


Hal.  = 

Rbl 

C6H6- 

nh3i 

C6H6N- 

(CH3)2HI 

NH4I 

Bal2 

(CH3)4NI 

Sri  2 

[Hal.] 

[Id 

[Id 

[Id 

[Id 

[Id 

[Id 

[Id 

0.1 

0.5s 

0. 5i 

0.52 

0.5i 

0.85 

0.53 

O.82 

0.2 

0.9i 

0.8s 

0.85 

0.86 

1.55 

0.89 

1.52 

0.3 

1.2s 

1 . 2o 

1.2o 

1 . 2i 

2.30 

1.24 

2.2s 

0.4 

1.65 

1.5s 

1.56 

1 . 59 

3.14 

0.5 

2.03 

1.9i 

1.93 

1.9s 

0.6 

2.41 

2.2g 

2.3i 

0.7 

2.82 

2.6s 

2.69 

0.8 

3.22 

3.07 

0.9 

3.64 

1.0 

4.08 

Iodides  of  alkali  metals  and  ammonium  in  equilibrium  with  iodine 
dissolved  in  benzene;  [I2]  in  M/1,;  25°;  accuracy  ca.  ±  1  %  (!) 


Solid  phases 

[Id 

Solid  phases 

nd 

I2 . 

0.54s 

Rbl,  +  Rbl7(?) 

0  348 

Lil  +  I2 . 

Rbl  7  +  Rbl9(?) 

0  401 

Nal  +  I2 . 

0.54s 

Csl  +  Csl3 

KI  +  KL(?) . 

0.33s 

(Csl3  +  Csl6  or  Csl7)(?) . . 

0 . 085o 

NH4I  +  NH4T3(?)..  . 

0.0285 

Csl3  -4"  Csl  <>(  ?) . 

0.282 

Rbl  +  Rbl3(?) . 

0  0133 

Relative  freezing-point  lowering  (/?)  of  I2  and  iodides  in  nitro¬ 
benzene;  iodide  =  0.1M/1,;  “Comp.”  =  “empirical 
composition  of  total  solute”  (10) 


Iodide 

I2,  M/1. 

“Comp.” 

R 

Nil . 

0.1 

L  . 

1  00 

KI . 

0.1 

KI3 

1  83 

KI . 

0.2 

KI  6 . 

1  90 

KI . 

0.3 

ki7 

2  25 

KI . 

0.4 

ki9 

2  72 

NIL! . 

0.2 

nh4l 

1  83 

(CH3)4NI . 

0.2 

(CH3)4NI6 

1  89 

(C3H7)4NI . 

0 

(C3H7)4NI . 

1.35 

(C3H7)4NI . 

0.1 

(C3H7)4NI3 . 

1.68 

(C;,I  I  :)4NI . 

0.2 

(C3H7)4NI6 . 

1.78 

I*  +  s  +  cs 

;  accuracy  ca. 

+  1%;  densities  also  given  (26) 

10°C 

i 

18°C 

%  s 

1  %  I* 

%  s 

%I2||  %s 

I  %  I2 

1  %  s 

%I* 

Solid:  I2* 

Solid: 

S 

Solid:  I,* 

Solid: 

s 

0 

10.74 

23.5s 

0 

0 

13.54 

28. 7o 

0 

5 

11.33 

24.1s 

2 

5 

14.1s 

29.4o 

2 

10 

11.92 

24.57 

4 

10 

14.83 

30.02 

4 

15 

12.5o 

25 . 2.s 

6 

15 

15.47 

30.69 

6 

20 

13.09 

25.84 

8 

20 

16. li 

31.34 

8 

25 

13.66 

26. 3o 

10 

25 

16.7e 

31.9? 

10 

Solids 

:  I2  +  S 

26.8i 

12 

30 

17.4o 

32.54 

12 

27.33 

13.9s 

Solids: 

li  +  s 

331o 

14 

34.16 

17.9s 

33. 6o 

16 

*  At  10°,  %  I2  = 

10.74  +  0.117s  (  %  S).  At 

18°,  %  I2 

=  13.54  +  0.128a 

(  %  S),  (±0.3  to  1  %). 


S  +  Se  ±-  Te  (23);  see  Fig.  2;  two  solid  solutions;  a,  monoclinic; 

/3,  monoclinic? 


1  °C 

Mole  %, 

liq. 

I  Mole  % 

a 

Mole  %, 

P 

S 

Se 

Te 

1  s 

|  Se 

I  Te 

1  s 

|  Se 

1  Te 

104 

60 

40 

0 

73 

27 

0 

50 

50 

0 

106 

98.4 

0 

1.6 

99.5 

0 

0.5 

9 

0 

91 

S  -(-  Se  +  CS2  (33);  see  Fig.  3;  accuracy  very  uncertain;  equilib¬ 
rium  apparently  not  completely  established  in  all  experiments. 


Te  +  Ag2Te  +  AuTe2(32);  see  Fig.  4 
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FREEZING-POINT— SOLUBILITY  DATA  FOR  THREE-  (OR  MORE)  COMPONENT 
AQUEOUS  SOLUTIONS  OF  SALTS  AND  INORGANIC  COMPOUNDS 


W.  C.  Blasdale 


Scope  of  the  Section 

This  section  includes  all  systems  composed  of  water  and  two 
or  more  components  belonging  to  one  or  more  of  the  following 
classes:  (a)  salts;  ( b )  strong  acids  or  bases;  (c)  compounds  whose 
key-formulae  do  not  begin  with  16,  except: 

1.  Some  data  involving  slightly  soluble  substances,  for  which 
see  final  index. 

2.  Detailed  values  along  the  ice  curve,  for  which  see  p.  254. 

3.  Data  involving  two  liquid  phases,  for  which  see  Vol.  Ill,  p. 
386. 

4.  Systems  containing  two  soaps,  see  final  index. 

The  pressure  is  atmospheric  unless  otherwise  noted. 

Arrangement 

The  systems  are  listed  in  the  standard  arrangement  (v.  Vol.  Ill, 
p.  viii)  in  accordance  with  the  principal  ions  which  are  present  in 
solution.  To  find  a  given  system,  proceed  as  follows:  Write  down 


Champ  de  la  Section 

Cette  section  comprend  tous  les  systemes  composes  d’eau  et  de 
cieux  constituants  ou  plus  appartenant  a  l’une  ou  5,  plusieurs  des 
classes  suivantes:  (a)  sels;  ( b )  acides  ou  bases  forts;  (c)  composes 
dont  la  for  mule  cle  ne  commence  pas  par  16,  a  l’exception: 

1.  De  quelques  donnees  se  rapportant  a  des  substances  peu 
solubles;  pour  celles-ci,  voir  1’index  final. 

2.  Des  valeurs  detaillees,  le  long  de  la  courbe  de  congelation; 
pour  celles-ci,  voir  p.  254. 

3.  Des  donnees  se  rapportant  a  deux  phases  liquides;  pour 
celles-ci,  voir  Vol.  Ill,  p.  386. 

4.  Des  systemes  contenant  deux  savons;  pour  ceux-ci,  voir 
1’index  final. 

La  pression  est  la  Dression  atmospherique  a  moins  d’ur  e  autre 
i  indication. 
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the  principal  ions  present  (omitting  H+  and  OH-)  and  arrange 
them  in  the  standard  arrangement.  Thus  the  finding  formula  for 
the  system,  H20  +  A12(S04)3  +  KOH  or  the  system  H20  +  [Al- 
(OH)3  or  A1203]  +  K2S04,  would  be  S04--,  A1+++,  K+.  Using  the 
standard  arrangement  first  locate  S04--.  Under  that  find 
A1+++,  and  under  A1+++  find  K+. 

In  the  case  of  amphoteric  electrolytes  or  in  other  cases  where 
the  principal  ion  species  is  not  obvious,  any  of  the  ion  species  or  the 
full  formula  of  the  substance  itself  may  be  used  in  the  finding  for¬ 
mula  for  the  system  and  the  system  will  be  located  with  little 
difficulty. 

Abbreviations,  Symbols  and  Conventions;  v.  p.  4 

Idle  compositions  given  in  the  tables  are  those  of  the  liquid 
phase  (except  where  otherwise  indicated)  when  it  is  in  equilibrium 
with  the  solid  phases  which  are  indicated  in  the  center  of  the 
columns. 

Diagrams  ( v .  p.  382-394)  (412) 

General. — In  all  diagrams  the  compositions  of  the  liquid  phase,  or 
of  mixtures  of  liquid  and  solid  phases,  are  represented  by  crosses. 
The  theoretical  compositions  of  pure  solids  are  represented  by  small 
circles  labeled  with  the  formula  of  the  solid.  The  letters  A,  B, 
C,  D,  etc.,  which  appear  on  the  diagrams  are  used  also  in  the  corre¬ 
sponding  tables  where  quantitative  data  for  the  points  thus  desig¬ 
nated  are  given. 


Umfang 

Dieser  Abschnitt  entha.lt  alle  aus  Wasser  bestehende  Systemo 
mit  noch  zwei  oder  mehr  Komponenten,  welche  zu  einer  dcr 
folgenden  Klassen  (oder  zu  deren  mehreren)  gehoren:  (a)  Salze, 
(h)  starke  Sauren  oder  Basen,  (c)  Verbindungen  deren  Schliis- 
selzahl  nicht  mit  16beginnt,  ausgenommen: 

1.  Werte  die  sehr  wenig  losliche  Stoffe  betreffen,  siehe  Schltiss- 
index. 

2.  Genauere  Werte  langst  der  Eiskurve,  siehe  S.  254. 

3.  Werte  fur  zwmi  flussige  Phasen,  siehe  Bd.  Ill,  S.  386. 

4.  Systeme  welche  zwei  Seifen  enthalten,  siehe  Schlussindex. 

Druck  immer  atmospharischer,  wenn  nichts  anderes  angegeben. 

Anordnung 

Die  Systeme  sind  in  der  Standardanordnung  (Bd.  Ill,  S.  viii),  in 
Lbereinstimmung  mit  den  in  der  Losung  vorwaltend  vorhandenen 
Jonen,  gereiht.  Um  ein  gegebenes  System  zu  finden,  gehe  man 
folgendermassen  vor:  Man  schreibe  die  vorhandenen  vorwaltenden 
Jonen  (mit  Ausnahme  von  H+  und  OIL-)  nieder  und  ordne  sie  nach 
der  Standardanordnung.  Fur  das  System,  z.  B.,  H20  + 
A12(S04)3  +  KOH  oder  H20  +  [Al(OH)3  oder  A1203]  +K2S04,ware 
die  so  niedergeschriebene  Formel:  S04  ,  Al+++,  K+  auf  Grund 

welcher  nun  das  Nachschlagen  zu  erfolgen  hat.  Nach  der 
Standardanordnung  hat  man  zuerst  SO4  festzustellen,  unter 
dicsem  Al+++,  und  unter  Al+++,  K+. 

Im  Falle  amphoterer  Elektrolyte,  oder  in  Fallen  wo  es  nicht 
Liar  ist  welches  Jon  als  vorwaltend  anzusehen  ist,  beniitze  man 
irgend  eine  Jonenart  oder  die  ganze  Formel  des  Stoffes  selbst  zum 
Nachschlagen.  Das  System  kann  auch  so  ohne  viel  mehr  Schwie- 
rigkeit  festgestellt  werden. 

Abkiirzungen,  Zeichen  und  Festlegungen;  siehe  dafiir  S.  4 

Die  in  den  Tafeln  angegebenen  Zusammensetzungen  betreffen 
die  fliissigen  Phasen  (ausgenommen  dorten  wo  es  anders  ange¬ 
geben  ist)  im  Gleichgewicht  mit  der  in  der  Mitte  der  Spalte 
verzeichneten  festen  Phase. 

Diagramme  (S.  382-394)  (412) 

In  alien  Diagrammen  ist  die  Zusammensetzung  der  fliissigen 
Phase  oder  der  Mischung  von  fliissigen  und  festen  Phasen  durch 
Kreuze  dargestellt.  Die  theoretische  Zusammensetzung  der 
reinen  festen  Stoffe  ist  durch  klcine  Kreise  kenntlich  gemacht,  bei 


Arrangement 

Les  systemes  sont  disposes  en  liste  suivant  l’arrangement  type 
( v .  Vol.  Ill,  p.  viii)  en  accord  avec  les  principaux  ions  presents 
dans  la  solution.  Pour  trouver  un  systeme  dorme,  il  faut  pro- 
ceder  comme  suit:  Ecrire  les  principaux  ions  presents  (en  omettant 
H+  et  OH-)  et  les  disposer  suivant  l’arrangement  type.  Ainsi  la 
formule  de  recherche  pour  le  systeme,  H20  -f-  A12(S04)3  +  KOH 
ou  du  systeme  H20  +  [Al(OH)3  ou  A1203]  +  K2S04,  sera  S04  , 
Al+++,  K+.  Utilisant  l’arrangement  type  d’abord  trouver  S04  . 

Sous  ce  dernier  on  trouvera  Al+++,  et  sous  Al+++  on  cherchera  K+. 

Dans  le  cas  d’dlectrolytes  amphoteres  ou  dans  d’autres  cas  oh 
l’espece  de  l’ion  principal  n’est  pas  dvidente,  on  peut  utiliser  pour 
la  formule  de  recherche  du  systeme  l’une  des  especes  de  l’ion  ou 
me  me  la  formule  complete  de  la  substance  et  le  systeme  sera 
trouv6  avec  peu  de  difficultd. 

Abreviations,  Symboles  et  Conventions;  voir  p.  4 

Les  compositions  donnees  dans  les  tables  sont  celles  de  la  phase 
liquide  (a  moins  d’une  autre  indication)  lorsqu’elle  se  trouve  en 
equilibre  avec  les  phases  solides  qui  sont  indiquees  dans  le  centre 
des  colonnes. 

Diagrammes  ( v .  p.  382-394)  (412) 

Dans  tous  les  diagrammes,  les  compositions  de  la  phase  liquide 
ou  des  melanges  des  phases  liquides  et  solides  sont  reprdsentdes  par 
des  croix.  Les  compositions  theoriques  des  solides  purs  sont 
representees  par  de  petits  cercles  comprenant  la  formule  du  solide. 
Les  lettres  A,  B,  C,  D,  etc.,  inscrites  sur  les  diagrammes  se  retrou- 
vent  dans  les  tables  correspondantes  ou  se  trouvent  les  donnees 
quantitative  pour  les  points  ainsi  designes. 

Sommario 

Questo  capitolo  comprende  tutti  i  sistemi  formati  da  acqua  e  da 
due  o  piu  componenti  appartenenti  a  una  o  piu  delle  seguenti 
classi:  (a)  sali;  ( b )  acidi  e  basi  forti;  (c)  composti  la  cui  formula 
chiave  non  comincia  con  16.  Sono  eccettuati: 

1.  Aleuni  dati  intorno  a  sostanze  poco  solubili,  per  i  quali  si  deve 
consultare  l’indice  finale. 

2.  Valori  dettagliati  riferentisi  alia  curva  di  ghiaccio,  per  i  quali 
si  deve  consultare  p.  254. 

3.  Dati  riferentisi  a  due  fasi  liquide,  per  i  quali  si  veda  a  Vol. 
Ill,  p.  386. 

4.  Sistemi  contenenti  due  saponi,  vedi  l’indice  finale. 

La  pressione  e  sempre  quella  atmosferica  quando  non  siano  date 
altre  indicazioni. 

Ordine  di  Disposizione 

Seguendo  l’ordine  di  disposizione  standard  ( v .  Vol.  Ill,  p.  viii) 
i  sistemi  sono  elencati  basandosi  sopra  i  principali  ioni  presenti  in 
soluzione.  Per  trovare  un  dato  sistema  si  scrivono  i  principali 
ioni  presenti  (omettendo  H+  e  OH-)  e  si  dispongono  nell'ordine 
standard.  Cosl,  ad  esempio,  la  formula  per  il  sistema:  H20 
A12(S04)3  +  KOH  oppure  per  il  sistema  H20  +  [Al(OH)3  0 
A1203]  +  Iv2S04,  sara  S04  ,  A1+++,  K+.  Secondo  l’ordine 
standard  si  mette  al  primo  posto  SO4  ,  viene  poi  Al+++,  e  infine 
K+. 

Nel  caso  di  elettroliti  amfoteri,  e  altri  casi  in  cui  non  &  evidente 
quali  sono  i  tipi  principali  di  ioni,  si  pud  usare  per  formula  di 
ricerca  una  qualunque  delle  specie  di  ioni  oppure  l’intiera  formula 
della  sostanza;  il  sistema  sarh  in  ogni  caso  rintracciabile  senza 
grave  difficolth. 

Abbreviazioni,  Simboli  e  Convenzioni;  vedi  p.  4 

Le  composizioni  riportate  nelle  tabelle  sono  quelle  della  fase 
liquida  (salvo  contrarie  indicazioni)  in  equilibrio  con  i  solidi  indicati 
nel  centro  delle  colonne. 

Diagrammi  ( v .  p.  382-394)  (412) 

In  tutti  i  diagrammi  le  composizioni  delle  fasi  liquide  o  dei 
miscugli  di  liquidi  e  solidi  sono  indicate  con  croci.  Le  composi- 
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welchen  die  Formel  des  festen  Stoffes  steht.  Die  Buchstaben  A, 
B,  C,  D,  etc.,  welche  in  den  Diagrammen  vorkommen,  werden 
ebenfalls  in  den  entsprechenden  Tabellen  gebraucht,  in  welchen 
sich  die  quantitativen  Angaben  fiir  die  Lage  der  so  bezeichneten 
Punkte  vorfinden. 

Three-Component  Systems 

In  these  systems  the  equilateral  triangle  has  been  largely 
employed.  The  three  apices  of  the  triangle  represent  100%  and 
the  three  opposite  edges  0%  of  each  of  the  three  respective  com¬ 
ponents,  namely,  water  and  two  electrolytes.  The  broken  line 
connecting  the  points  representing  the  composition  of  the  two 
solutions  saturated  as  to  the  two  electrolytes,  separates  the  region 
representing  unsaturated  solutions  from  that  representing  differ¬ 
ent  proportions  of  saturated  solution  and  one  or  more  solid  phases. 
Thus  the  broken  line  AB-BC-CD-DE-EF  of  Fig.  43  represents  the 
composition  of  the  solutions  in  equilibrium  with  each  of  the  five 
different  solid  phases  concerned. 

W  here  the  nature  of  the  solid  phase  has  been  determined  by  the 
residue  method  of  Schreinemakers  many  of  the  data  representing 
the  composition  of  mixtures  of  saturated  solutions  and  solids  have 
been  given  on  the  diagram,  only  rarely  in  numerical  form.  This 
method  consists  in  determining  the  composition  of  a  series  of  liquid 
phases,  and  of  mixtures  of  these  liquids  and  the  solid  or  solids  with 
which  they  are  in  equilibrium.  When  the  points  representing 
such  a  solution  and  the  corresponding  mixture  are  connected,  the 
line  must  converge  toward  a  point  representing  the  composition 
of  the  solid,  if  the  solution  is  saturated  with  that  solid.  Thus  the 
convergence  of  the  lines  extending  from  points  on  the  CD  portion 
of  the  curve  (Fig.  43)  indicates  that  all  of  these  solutions  are 
saturated  with  a  solid  having  the  composition  NH4Cl.FeCl8. 
The  lack  of  convergence,  at  least  within  the  limits  of  the  diagram, 
of  the  lines  extending  from  points  on  the  AB  portion  of  the  curve 
indicates  that  the  solid  here  concerned  is  of  variable  composition 
and  is  made  up  of  mixtures  of  NH4C1  and  FeCl3.2H20. 

Certain  systems  yield  more  intelligible  diagrams  when  repre¬ 
sented  by  reference  to  two  axes  intersecting  at  90°,  each  axis  repre¬ 
senting  the  amount  of  electrolyte,  either  in  grams,  equivalents  or 
moles,  per  constant  amount  of  water  or  saturated  solution.  Thus 
in  Fig.  83  the  horizontal  axis  represents  the  S03  and  the  vertical 
the  NH4OH  in  moles  per  1000  g  of  solution.  The  broken  line 
AB-BCD-DE-EFG  represents  the  composition  of  solutions  in 
equilibrium  with  each  of  the  four  different  solid  phases. 

A  third  type  of  diagram  has  been  used  in  dealing  with  systems  in 
which  the  two  electrolytes  form  one  or  more  series  of  solid  solutions, 
as  in  Fig.  48.  The  percentage  by  weight  of  one  electrolyte  (in  the 
illustration  cited,  NH4C1)  in  the  solid  phase  is  plotted  on  a  hori¬ 
zontal  axis,  and  the  percentage  of  the  same  electrolyte  in  the 
mixture  of  the  solid  salts  present  in  the  saturated  solution  (in  the 
illustration,  of  NH4C1  and  KC1)  with  which  this  solid  is  in  equilib¬ 
rium,  on  the  vertical  axis.  If  the  resulting  curve  is  continuous, 
as  in  the  curve  for  90°C,  it  signifies  that  the  two  solids  form  a 
continuous  series  of  solid  solutions.  If  it  shows  discontinuities 
associated  with  horizontal  portions,  as  the  curve  for  25°C,  it 
signifies  that  at  least  two  different  solid  solutions  are  concerned. 
At  this  temperature  one  of  the  two  solids  can  vary  from  0  to  21  %, 
corresponding  to  the  point  D,  of  NH4C1  and  the  other  from  93%, 
corresponding  to  the  point  E,  to  100%  of  NH4C1. 

W  here  sufficient  data  were  available,  a  temperature-concen¬ 
tration  diagram  has  been  used.  The  composition  of  the  liquid 
phase  at  various  temperatures  is  plotted  with  respect  to  three 
axes.  The  horizontal  and  vertical  axes  represent  the  respective 
percentages  of  the  two  electrolytes  in  the  solution  and  the  third, 
which  is  made  to  assume  an  angle  of  45°  with  the  two  others, 
represents  temperature.  When  the  points  representing  saturation 
with  respect  to  two  different  solids  are  properly  connected  a  series 


zioni  teoriche  dei  solidi  puri  sono  rappresentate  da  piccoli  circoli, 
nei  quali  e  scritta  la  formula  del  solido.  Le  lettere  A,  B,  C,  D,  eee  , 
che  compaiono  nei  diagrammi  sono  usate  anche  nelle  tavole 
corrispondenti  dove  si  trovano  riportati  dati  quantitativi  per  i 
punti  segnati  a  questo  modo. 

of  polythermal  lines  results  which  indicate  the  limits  in  space  of  the 
surfaces  representing  solutions  saturated  with  respect  to  the 
different  solids.  Thus  in  Fig.  99  the  horizontal  axis  indicates  per¬ 
centages  of  (NH4)2S04,  the  vertical  one  of  Na2S04  and  the  five 
surfaces  represent  solutions  of  varying  composition  saturated  as  to 
ice,  Na2SO4.10H2O,  (NH4)2S04.Na2S04.4H20,  (NH4)2S04  and 
Na2S04.  The  space  included  within  these  surfaces  and  the  vertical 
and  horizontal  planes  represents  unsaturated  solutions. 

Four-Component  Systems 

Four-component  systems  composed  of  water  and  three  elec¬ 
trolytes  which  yield  a  common  ion  have  been  represented  by  refer¬ 
ence  to  three  axes  which  intersect  in  space  at  90°  but  are  shown  on 
a  plane  surface  as  though  they  intersected  at  120°.  Each  axis 
represents  the  amount  of  one  of  the  three  electrolytes  present  in  a 
constant  amount  of  water  or  of  saturated  solution.  Thus  in  Fig. 
129  the  point  D  on  the  vertical  axis  represents  the  number  of 
equivalents  of  MgS04  per  1000  M  of  water  required  to  saturate  the 
solution  with  MgS04.7H20.  Similarly  the  point  G  represents  the 
equivalents  of  K2S04  required  to  saturate  the  solution  with 
K2S04  and  A  the  equivalents  of  Na2S04  required  to  saturate  with 
Na2S04.  It  is  obvious  that  the  line  D-E-F-G  represents  the  three- 
component  system  MgS04  +  Iv2S04  +  H20;  the  line  G-H-I-A, 
the  system  K2S04  +  Na2S04  +  H20  and  the  line  A-B-C-D, 
the  system  Na2S04  -f-  MgS04  +  H20.  The  four-component 
system  is  limited  by  the  three  planes  between  the  three  axes,  and 
by  a  series  of  surfaces  in  the  space  between  these  planes.  In  this 
illustration  this  surface  is  composed  of  six  separate  surfaces,  which 
are  assumed  to  be  planes,  intersecting  in  the  points  P,  Q,  R,  and 
S.  Each  of  these  surfaces  represents  the  series  of  solutions  of 
varying  composition  saturated  with  respect  to  some  one  solid 
phase,  the  composition  of  which  is  indicated  by  the  labels. 

In  some  systems  the  composition  of  the  liquid  phase  is  expressed 
in  terms  of  the  number  of  grams  or  moles  of  the  three  electrolytes 
in  100  g  or  M  of  the  mixture  of  salts,  which  would  be  obtained  if 
the  liquid  phase  were  evaporated  to  dryness,  and  the  resulting 
salts  dehydrated.  Where  this  method  is  employed  it  is  also  neces¬ 
sary  to  state  the  amount  of  water  needed  to  dissolve  100  g  or  M 
of  the  mixed  salts  to  define  the  composition  of  the  liquid  phase 
completely.  The  proportions  of  the  three  salts  in  the  residue 
which  would  be  obtained  by  evaporating  the  liquid  phase  are  con¬ 
veniently  represented  by  means  of  the  equilateral  triangle  as  in 
Fig.  59. 

Four-component  systems  composed  of  water  and  four  different 
ions,  which  form  a  reciprocal  salt  pair,  necessarily  include  four 
three-component  systems  as  constituent  parts,  each  of  which  is 
treated  separately.  The  liquid  phase  of  the  more  complex  system 
is  conveniently  represented  graphically  by  the  method  of  van’t 
Hoff.  1  his  necessitates  expressing  its  composition  in  equivalents 
(not  in  weight  units)  per  constant  amount  of  water  or  of  solution. 
If  all  four  ions  are  in  the  solution  three  different  salts  are  needed  to 
express  the  composition  of  any  such  solution,  and  four  are  neces¬ 
sary  for  all  possible  solutions,  unless  negative  quantities  are 
employed.  The  amounts  of  these  four  salts  are  measured  from  the 
point  of  intersection  of  two  axes  which  make  an  angle  of  90°  with 
each  other.  Thus  in  Fig.  85  the  point  A  represents  solutions 
saturated  with  Na2SO4.10H2O,  E  with  (NH4)2S04,  G  with  (NH4)- 
IIC03  and  I  with  NaIIC03.  If  the  solution  contains  both  Na2S04 
and  (NH4)HC03  or  both  (NH4)2S04  and  NaHC03  the  excess  of 
one  salt  over  the  other  is  measured  on  the  axis  to  which  the  excess 
pertains.  The  point  of  intersection  may  represent  either  pure 
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water  or  solutions  W'hich  contain  any  one  of  an  infinite  number  of 
equivalent  proportions  of  the  two  pairs  of  salts.  Solutions  con¬ 
taining  any  one  of  the  four  ions  as  a  common  ion  must  be  repre¬ 
sented  by  a  series  of  points,  which  form  four  different  broken  lines 
connecting  the  points  representing  saturation  as  to  a  single  salt. 
The  space  included  within  these  lines  must  represent  solutions 
containing  all  four  ions  and  saturated  with  respect  to  one,  two  or 
three  different  solids.  If  the  points  representing  saturation  as  to 
different  pairs  of  solids  are  connected  the  entire  space  is  divided 
into  areas,  each  area  indicating  all  possible  solutions  saturated  as  to 
each  of  the  solids  represented.  Thus  in  ,Fig.  85  the  lines  JP,  BP, 
PQ,  CQ,  QR,  RH,  RS,  SF  and  SD  represent  saturation  with  respect 
to  the  two  solids  whose  formulae  are  printed  within  the  areas 
which  the  lines  separate.  The  points  P,  Q,  R  and  S  represent 
saturation  with  respect  to  three  different  solids. 

Five-Component  Systems 

It  is  not  possible  to  represent  these  systems  by  a  graphical 
method  unless  certain  simplifications  are  made.  In  the  only 
system  of  this  degree  of  complexity  for  which  data  are  available, 
namely,  the  system  composed  of  MgCl2  +  KC1  +  NaCl  +  Na2S04 
+  H20,  it  is  assumed  that  the  solution  is  always  saturated  with 
NaCl.  It  then  becomes  possible  to  express  the  composition  of  the 
liquid  phase  by  means  of  three  axes  representing  IvCl,  MgCl2, 
and  Na2S04,  respectively.  In  order  to  express  the  composition  in 
conformity  with  this  scheme  it  is  necessary  to  assume  that  Na2S04 
=  MgS04  -j-  2NaCl  —  MgCl2,  or  expressed  differently,  that  all 
the  S04  is  measured  on  the  Na2S04  axis  and  all  the  Mg  on  the 
MgCl2  axis.  The  three  axes  may  be  made  to  intersect  at  120°  and 
the  composition  of  the  solution  expressed  in  terms  of  K,  }/%  Mg, 
and  3^S04  as  has  been  done  in  Figs.  18  to  21,  inclusive. 

Six-Component  Systems 

The  only  one  for  which  data  are  available  is  derived  from  CaCl2, 
MgCl2,  KC1,  Na2S04  and  H20;  it  results  from  adding  Ca  to  the 
five-component  system  just  considered.  It  is  again  necessary  to 
assume  that  NaCl  is  always  present  as  a  solid  and  to  eliminate 
solutions  in  equilibrium  with  chloride-containing  calcium  salts. 
Owing  to  the  slight  solubility  of  both  single  and  double  sulfates  of 
calcium  their  presence  as  solid  phases  changes  but  slightly  the  form 
and  dimensions  of  Figs.  18  and  19.  A  fair  understanding  of  the 
system  at  0°C  and  25°C  is  obtained  by  assuming  that  the  spaces 
limited  by  the  planes  of  these  figures  are  subdivided  into  smaller 
spaces  which  correspond  to  spaces  saturated  as  to  some  one  solid 
which  contains  Ca  and  S04.  At  0°C  the  plane  A-B-E-D  of  Fig. 
9  separates  spaces  representing  saturation  as  to  CaS04.2H20  and 
CaS04.K2S04.H20.  At  25°C  (Fig.  10)  there  are  six  planes  which 
separate  spaces  representing  saturation  as  to  CaS04,  CaS04.- 
K2S04.Ii20,  CaS04.Na2S04  and  MgS04.K2S04.2CaS04.2H20, 
respectively. 

At  55°C  (Fig.  11)  addition  of  the  calcium  ion  changes  the  form 
of  the  entire  diagram,  since  CaS04  reacts  with  KC1  and  it  becomes 
necessary  to  consider  CaCl2  as  an  important  constituent  of  the 
liquid  phase.  The  calcium  content  can  be  measured  on  the  S04 
axis  but  in  the  opposite  direction  from  that  used  to  represent  S04. 
Owing  to  the  limited  data  it  is  only  possible  to  outline  roughly 
the  limits  of  the  spaces  representing  solutions  containing  but  little 
magnesium,  which  are  saturated  as  to  CaS04,  CaS04.Na2S04, 
CaS04.K2S04.H20  and  5CaS04.K2S04.H20.  Above  these  spaces 
there  is  one  saturated  as  to  MgS04.K2S04.H20  and  probably 
others  saturated  as  to  still  other  complex  calcium-containing 
sulfates. 

At  83°C  (Fig.  12)  the  formation  of  CaCl2  is  still  further  accen¬ 
tuated  and  although  the  solid  calcium-containing  phases  are  not 
changed,  the  spaces  within  the  diagram  to  which  they  correspond 
are  changed  profoundly. 


h2o2  so4--k+ 
h2o  +  H202  +  IC2S04 


t  =  20°C  (227) 

g  h2o2/i 

g  k2so4/i 

k2so4 

43.8 

136.1 

44.0 

139.9 

85.6 

167.2 

130.7 

199.6 

162.8 

224.8 

168.0 

232.3 

232.1 

265.8 

247.5 

288.3 

302.7 

341.4 

305.4 

346.8 

726.0 

672.2 

F-  Cl- 

I120  +  SI 
t  =  0° 

Mkci/1 

SI 

0 

0.125 

0.250 

0.500 

1.000 

Sb+++  K+ 
dF3  +  KC1 

C  (316) 
g  SbF3/100g 

h2o 

iF3 

384.7 

407.3 
431.9 

448.3 

461.8 

F-  Br-  Sb+++  K+ 

H20  +  SbF3  +  IvBr 

t  =  0°C  (316) 

g  SbF3/100g 

M;KBr/l 

h2o 

SbF3 

0 

384.7 

0.125 

417.2 

0.250 

455.6 

0 . 500 

450.0 

1.000 

448.7 

F-  N03- 

Sb+++  K+ 

LI20  +  SbFa  +  KN03 

t  =  0°C  (316) 

g  SbF3/100g 

Mkno3/1 

h2o 

SbFs 

0 

384.7 

0.125 

401.4 

0.250 

418.3 

0.500 

451.9 

1.000 

458.2 

F-  NH4+  Sb+++  C204-- 


H20  +  NH4F  +  Sb2(C204)3 

t  =  0°C  (316) 

M  K(NII4)2- 

g  SbF3/100g 

C204/1 

II20 

SbF3 

0 

384.7 

0.125 

433.3 

0.250 

442.3 

0.500 

431.9 

F-  Sb+++ 

H20  +  HF  +  SbF; 


t  =  0°C  (316) 

g  SbFa/100g 

Mhf/1 

h2o 

SbF3 

0 

384.7 

0.5 

404.0 

1.0 

432.5 

2.0 

474.9 

F-  Sb+++  C204  --K+ 

H2O  -j-  SbF 3  +  IV2C2O4 

t  =  0oC  (316) 

M 

g  SbFa/100g 

Kk2c2o4/i 

h2o 

SbFa 

0 

384.7 

0.125 

405.2 

0.250 

451.3 

0.500 

481.2 

1.000 

465.7 

F-  Sb+++  C4H406--K+ 

H2O  SbF3 

H"  K2C4H4O6 

t  =  0oC  (316) 

M 

g  SbF3/100g 

KK2C4H406/1 

h2o 

SbF3 

0 

384.7 

0.125 

435.2 

0.250 

430.8 

0.500 

430.5 

1 . 000 

461.4 

F“  Hg++ 

H20  +  HF  +  HgO 

t  =  25°C  (89) 

Mf/1 

MHb/1 

HgF2 

9.60 

0.736 

8.60 

0 . 6S25 

7.63 

0.6265 

5.00 

0.440 

2.05 

0.2022 

1.309 

0.1385 

HgF2 

+  HgO 

1.148 

0.1227 

F“  Pb++  Na+ 

H20  +  HF  +  PbF2  +  NaF 
t  =  25°C  (74) 


%  PbF4.- 

%  h2f2 

°7o  Na2F2 

2NaF 

PbF4.2NaF 

38.61 

0.368 

9.358 

40.0 

Tr. 

10.49 

37.23 

2.33 

5.07 

] 

F-  Pb++  K 

d- 

h2o  + 

IIF  +  PbF2  +  KF 

t 

=  25°C  (7 

4) 

%  3KF.- 

%  h2f2 

%  k2f2 

HF.PbF. 

3KF.HF.PbF4 

29.1 

1.71 

11.23 

30.0 

0.0 

12.21 

20.0 

25.0 

1.70 
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F~  Ag+  (156) .  H,0  +  IIF  +  AgF 


II 

0 

0 

0 

c-s- 

II 

b-L 

4- 

0 

0 

t  =  24°C 

O 

O 

CM 

CO 

II 

%  HF 

% 

% 

% 

% 

% 

% 

% 

AgF 

HF 

AgF 

41 F 

AgF 

HF 

AgF 

AgF.4LI20 

0.40 

87.50 

0.40 

137.0 

3.97 

93.80 

2.60 

145.0 

9.60 

118.50 

5.80 

159.25 

13.75 

153.0 

AgF.4H20  +  AgF.2H20 

14.0 

156.0 

6.40 

162.0 

AgF.2H20 

17.2 

159.0 

14.50 

169.5 

0.0 

178.00 

0.0 

193.0 

24.0 

185.0 

17.30 

176.0 

8.1 

178.0 

24.40 

186.8 

18.50 

180.50 

10.0 

179.50 

19.35 

187.0 

13.4 

189.50 

AgF.2H20  +  AgF(? 

14.30 

191.50 

AgF.H20 

13.0 

194.50 

0.45 

216.75 

AgF.H20  AgF 

18.  SO 

189.50 

4.70 

211.75 

AgF 

25.70 

189.0 

25.40 

189.0 

36.6 

193.0 

7.0 

205 . 00 

28.0 

189.0 

27.00 

186.0 

16.0 

193.50 

11.0 

198.0 

29.50 

188.0 

28.80 

188 . 20 

29.0 

179.0 

38.00 

194.0 

38.00 

196.50 

16.40 

185.5 

39.2 

195.8 

40.00 

197.50 

36.60 

194.50 

54.80 
56 . 70 
57.20 
66.57 


AgF  +  AgF.2HF 


42.50 

56.40 


201.00 

134.50 

AgF.2HF 


130.3 

127.6 

127.75 

94.93 


4.47 

5.68 


AgF.2H20 
[162.0  | 
[162.0  I 

3AgF.5H20* 


0.40 

173.75 

0.40 

190.00 

1.25 

206 . 20 

3.60 

174.00 

8.10 

189 . 00 

7.90 

202 . 50 

13.25 

188.00 

12.65 

198.60 

14.80 

189.80 

*  Metastable  at  all  temperatures  studied.  A  number  of  determinations  are 
given  in  (l56)  for  other  temperatures  which  are  not  easily  classified.  The  solid 
AgF .H2O  was  obtained  in  a  number  of  instances  but  always  as  a  metastable  form. 


Transition  temperatures 


Solid  phases 

°C 

g  AgF/lOOg  H20 

AgF.4H20  +  Ice . 

-14.2 

60 

AgF.4H20  +  AgF.2H20 . 

+  18.65 

169.5 

AgF.2H20  -{-  AgF . 

39.50 

222 

AgF.H20  +  AgF . 

38 . 20. 

223 

3AgF.5H20  +  AgF.IRO . 

27 

224  ca. 

F“  Cb+++++  K+  (318) 
H20  +  HF  +  CbF6  +  KF 


Liquid  phase 

°C 

Solid  phases 

% 

% 

% 

CbF6 

HF 

KF 

K2Cb0F6.H20 . 

5.19 

2.98 

0.35 

K2Cb0F6.H20  +  2KF.CbF6. . . . 

7.07 

5.33 

4.34 

16 

2KF.CbF6 . 

4.33 

2.32 

10.43 

K2Cb0F5.H20 . 

1.16 

5.54 

-0.13* 

K2Cb0F6.H20  +  2KF.CbF6. . . . 

2.67 

6.04 

5.39 

F“  Cb+++++  K +.— (Continued) 


Liquid  phase 


°C 

Solid  phases 

% 

CbF6 

% 

HF 

% 

KF 

851 

K2Cb0F6.H20  +  (?) . | 

30.39 

11.68 

0.35 

80  ( 

11.66 

10 . 08 

-1.53* 

*  Negative  values  indicate  presence  of  oxyfluoride  instead  of  pentafluoride  as 
assumed  in  the  calculations. 


F~  Ta+++++  K+  (318) 
H20  +  HF  +  TaF6  +  KF 


Liquid  phase 

°C 

Solid  phases 

% 

% 

% 

TaF6 

KF 

HF 

' 

KzTayOzF  +  2KF.TaF6. . 

0  25 

0  12 

0.029 

0.074 

18 

KxTayOzF  +  2KF  +  TaF6.  .  .  . 

f  0.10 

4.79 

0.09 

6 . 73 

0.015 

16 

1.33 

0.56 

4.47 

18 

■ 

2KF.TaF6 . 

< 

1.24 

0.52 

4.20 

18 . 5 

5.35 

2.25 

24.30 

18 

0.036 

21.93 

10.44 

85 

K*TayOzF  +  2KF.TaF6 . 

[  2.18 

1.69 

0.85 

0.96 

5.27 

1.17 

5.73 

2.41 

4.47 

90 

2KF.TaF6 . 

< 

6.00 

2.52 

4.2 

10.91 

4.59 

24.30 

1.18 

22.42 

10.44 

F" 

Na+ 

F" 

K+ 

H20  HF  -f-  NaF 

H20  +  HF  +  KF 

t  =  25°C  (74) 

t  =  25°C  (74) 

%  H2F2 

%  Na2F2 

%  h2f2 

%  K2F2 

Na2F2 

K2F  2 

0.0 

4.03 

0.0 

48.0 

1.0 

3.9 

1.5 

37.5 

4.4 

2.1 

5.7 

22.3 

NaHF2  (?) 

11.1 

21.3 

7.7 

2.0 

KHF2  (?) 

11.5 

2.08 

13.8 

22.3 

37.3 

2.9 

17.2 

24.1 

43.7 

4.5 

22.3 

26.7 

30.0 

30.0 

50.0 

40.5 

Cl-  ClOr  K+ 

t  =  20  C  (224) 

H20  +  KC1  +  KC104 

g  per  lOOg  H20 

t  =  25°C  izgoi 

h2f2 

Na2F2 

%  KC1 

%  KC1CL 

Na2F2 

KCIO4 

0.081 

4.14 

0 

2.052 

0.104 

4.19 

0.3663 

1.755 

0.135 

4.23 

0.7315 

1.537 

0.420 

4.51 

Na2F2  +  NaHF2* 

Cl-  Br-  Pb++ 

0.484* 

4.56* 

H20  +  PbCl2  +  PbBr2 

NaHF2 

t  =  ?  (263 

);  v.  Fig.  1 

0.660 

3.45 

%  PbBr2 

0.831 

2.99 

Solid  phase 

Liquid  phase 

1.20 

2.49 

2.3 

0.9 

1.55 

2.20 

3.1 

0.3 

2.22 

2.04 

4.4 

1.4 

2.70 

2.01 

4.6 

1.1 

4.17 

1.88 

4.8 

1.9 

8.68 

1.83 

5.1 

1.0 

10.28 

1.79 

5.2 

2.0 

Mean  of  six  determinations. 

6.9 

3  0 
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Cl  Br  Pb++. — ( Continued ) 

Cl-  Br-  Pb++  Ba++. — ( Cont’d ) 

%  PbBr2 

M  KBaCl2/l 

M  KPbBr2/l 

Solid  phase 

Liquid  phase 

PbBr2 

7.1 

1.4 

0.0 

0.0525 

9.9 

1.9 

0.52 

0.01148 

13.5 

3.4 

1.04 

0.01530 

15.9 

5.1 

2.08 

0.04776 

20.1 

5.9 

Cl-  Br- 

Pb++  Na+ 

22.5 

7.6 

H20  +  PbBr2  +  NaCl 

28.2 

9.7 

t  =  25°C  (181) 

47.7 

27.3 

MNaBr/1 

M  MPbCl2/l 

52 . 9 

36.6 

PbCL 

54.6 

46.5 

0.00 

0.0779 

58.2 

64.8 

0.48 

0.01394 

58.6 

69.2 

0.97 

0.02420 

64.0 

79.1 

1.94 

0  11S64 

Cl-  Br-  Pb++  Ca++ 

2.82 

0.28620 

H20  +  PbCl2  +  CaBr2 

3.78 

0.63710 

t  =  25°C  (181) 

MNaCl/1 

M  KPbBr2/l 

M  KCaCl2/l 

M  MPbBr2/l 

PbBr2 

PbBr2 

0.0 

0.05250 

0.00 

0.05250 

0.47 

0.00912 

0.49 

0 . 00924 

0.95 

0.1127 

0.98 

0.01088 

1.89 

0.01688 

1.97 

0.01386 

2.84 

0 . 02932 

2.95 

0.02714 

3.79 

0.06106 

3.93 

0.04710 

4.74 

0.12288 

M  KCaBr2/l 

M  HPbCl2/l 

Cl”  Br- 

Pb++  K+ 

PbCl2 

H20  +  PbBr2  +  KC1 

0.0 

0.07790 

t  =  25°C  (181) 

0.47 

0.01362 

Mkci/1 

M  KPbBr2/l 

0.95 

0.02130 

PbBr2 

1.91 

0.07574 

0.00 

0.05250 

2.85 

0.18836 

0.48 

0.01112 

3.81 

0.43460 

0.97 

0.01164 

Cl-  Br-  Pb++  Sr++ 

1.94 

0.01240 

II20  +  PbBr2  +  SrCl2 

2.91 

0.02114 

t  =  25°C  (181) 

3.88 

0.03010 

M  WSrBr2/l 

M  HPbCl2/l 

MKBr/1 

M  MPbCl2/I 

PbCl2 

PbCl2 

0.00 

0.07790 

0.0 

0 . 07790 

0.52 

0.01258 

0.53 

0.01578 

1.04 

0.02278 

1.07 

0.01776 

2.08 

0.09750 

2.14 

0.05034 

3.12 

0 . 27940 

3.21 

0.13410 

4.16 

0.79860 

4.28 

0.35480 

M  MSrCl2/l 

M  KPbBr2/l 

Cl”  Br-  Sr++ 

PbBr, 

H20  +  HBr  +  SrCl2 

0.0 

0.05250 

t  =  25°C  (lei) 

0.660 

0.01128 

M  per  lOOOg  H20 

1.330 

0.01254 

HBr 

0.5SrCl2 

2.66 

0.03090 

SrCl2.6H20 

3.09 

0 . 04000 

0.0 

7.034 

4.18 

0 . 05436 

0.06817 

6.974 

Cl-  Br-  Pb++  Ba++ 

0.4191 

6.696 

H20  +  PbCl2  +  BaBr, 

0.9716 

6.262 

t  =  25°C  (181) 

1.154 

6.132 

M  KBaBr2/l 

M  KPbCl2/l 

Cl-  Br“  K+ 

PbCl2 

H20  +  HBr  +  KC1 

0.00 

0.07790 

t  =  25°C  (179) 

0.45 

0.01206 

Mh/1  1 

Mkci/1 

0.91 

0.02192 

KC1 

1.83 

0.07716 

0 

4.272 

2.70 

0.25340 

0.661 

3.780 

3.67 

0.59200 

3.415 

1.957 

Cl-  Br~  K+ 

H20  +  KC1  +  KBr 
t  =  25°C  (3)  v.  Fig.  2 


Solid 
phase 
%  KC1 

Liquid  phase—  g 
per  lOOg  H20 

KC1  |  KBr 

0.0 

KBr 

0.0 

68.47 

3.9 

Solid  soln. 
5.43 

62.26 

8.3 

8.46 

58.50 

13.09 

12.48 

52.45 

23.02 

17.17 

45.42 

44.77 

20.18 

40.53 

50.93 

21.23 

38.70 

74.43 

24.21 

31.53 

80.98 

25 . 88 

26.62 

92.48 

31.02 

12.94 

KC1 

36.12 

0.0 

cr  r  K+.— (Cont’d) 
g  KC1/  g  KI/ 

lOOg  II20  lOOg  1I20 

Solid  soln.  I* 


4.06 

4.51 

7.63 


144 . 03 
142.01 
137.79 


Solid  soln.  I*  +  Solid  soln.  Ilf 


11.571  |  133. 17 t 

Solid  soln.  Ilf 


15.10 

105.91 

23.75 

43.89 

31.38 

14.83 

33.65 

7.11 

KC1 

36.12 

0.0 

*  Solid  soln.  I  contains  from  0  to 


2.23  %  KC1. 

t  Solid  soln.  II  from  98.37  to  100  % 
KC1. 


t  Average  of  three  results. 


Cl-  I-  Pb++  Na+ 
H20  +  Pbl2  +  NaCl 
t  =  25°C  (51-5) 

%  Pbl2  |  %  NaCl 

Pbl2 


0.758 

0.0 

0.778 

0.29 

0.859 

0.59 

0.951 

1.16 

1.100 

2.30 

1.410 

5.86 

1.640 

11.70 

1.790 

29.80 

ci- 1 

-  Sr++ 

H20  +  HC1  +  Srl2 

t  =  25 

3C  (161) 

M  per  lOOOg  H20 

HI 

0.5SrCl2 

SrCl2 

.6H20 

0.0 

7.034 

0.1641 

6.890 

0 . 4462 

6.650 

0.4126 

6.672 

0.7539 

6.366 

ci- 1- 

Sr++  K+ 

H20  +  Srl2  +  KC1 

t  =  25 

3C  (161) 

M  per  lOOOg  H20 

KI 

0.5SrCk 

SrCL 

,6H20 

0.0 

7.034 

0.09199 

7.034 

0.5401 

7.016 

0.6015 

7.038 

1.445 

6.992 

Cl-  I-  K+ 

H20  +  KC1  +  KI 
t  =  25°C  (3)  v.  Fig.  3 
g  KC1/  g  KI/ 

lOOg  H20  lOOg  H20 

KI 

0.0  I  149.26 


Cl-  S04--  NH4+,  v.  p.  276 


Cl-  SO4-  -  NH4+  Cu++,  v.  p,  276 

Cl-  S04--NH4+  Ca++ 

H20  +  NH4C1  +  CaS04 
t  =  25°C  (62) 
g  NH4C1/1  I  g  CaS04/l 
CaS04.2H20 


10.8 

3.9 

24.2 

5.38 

46.7 

7.07 

94.5 

8.80 

149.7 

10.30 

198.6 

10.85 

210.0 

10.88 

275.0 

10.60 

325.0 

9.40 

CaS04.2H20  +  NH4C1 

375.3 

7.38 

Cl”  SOr -  NH4+  Na+,  v.  p.  276, 
277 


Cl-  S04-  -  CO,-  -  Ca++  Na+ 
H20  +  CaCO,  +  NaCl  + 
Na2S04 
t  =  25°C  (59) 


%  NaCl 

%  Na2S04 
CaC03 

|  %  CaC03 

0.0 

22.16 

0.0186 

1.617 

20.59 

0.0149 

5.318 

17.928 

0.0105 

8.157 

16.170 

0.0101 

8.257 

15.908 

0.0103 

11.803 

14.741 

0.0087 

13 . 707 

14.821 

0.0085 

19.147 

9.034 

0.0032 

22 . 067 

7.085 

0.0032 

22 . 240 

7.198 

0.0029 

23.008 

5.472 

0.0031 

25.412 

1.713 

0.0031 

26.308 

0.0026 
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Cl-  S04—  NHC  (3ii) 

H20  +  NH4CI  +  (NH4)2S04;  A  =  NH4CI;  B  =  (NH4)2S04 


Cl-  S04--NH4+  Cu++ 
H20  +  NH4CI  +  CuS04 
t  =  30°C  (340)  Fig.  4 


Solid  phases 

Liquid  phase — M  per  1000M  H20 

nh4ci 

0.5  (NH4)2S04 

0.5CuCl2 

0.5CuSO4 

A 

CuS04.5H20 . 

57.51 

B 

CuC12.2H20  +  CuS04.5H,0 . 

209.37 

12.00 

C 

CuCl,.2H,0 . 

209.86 

D 

CuC12.2II20  +  2NH4C1.CuC12.2H20 . 

12.46 

211.34 

E 

NH4CI  +  2NH4C1.CuC12.2HoO . 

138.57 

7.32 

F 

NH4CI . 

140.78 

G 

NH4CI  +  (NH4)2S04 . 

105.77 

124.20 

H 

(NH4)2so4 . 

214.11 

I 

(NH4)2S04  +  (NH4)2S04.CuS04.6H20 . 

209.93 

1.96 

J 

CuS04.5H20  +  (NH4)2S04.CuS04.6H20 . 

21.41 

62.83 

P 

NH4CI  +  (NH4)2S04  +  (NH4)2S04.CuS04.6H20 . 

105.37 

125.62 

3.53 

Q 

NH4CI  +  (NH4)2S04.CuS04.6H20  +  2NH4C1.CuC12.2H20.  . 

134.90 

38.05 

12.96 

R 

CuS04.5H20  +  (NH4)2S04.CuS04.6II20  +  2NH4C1.CuC12.2I120.  .  . 

5.53 

36.24 

111.67 

S 

CuS04.5H20  +  CuC12.2H20  +  2NH4C1.CuC12.2H20. 

13.39 

219.10 

0.33 

Cl"  SO4--  NH4+  Na+  (3ii) 

H20  -j-  NH4CI  +  Na2S04;  v.  Figs.  5,  6 


Liquid  phase — M  per  1000  M  H20 


Solid  phases 

II 

O 

O 

a 

v.  Fig.  5 

t  =  25°C 

NH4C1 

0.5(NH4)2- 

S04 

NaCl 

0.5Na2- 

so4 

NH4C1 

0.5(NH4)r 

so4 

NaCl 

0.5Na2- 

S04 

A 

NH4C1 . 

99.9 

132.1 

B 

NILC1  +  (NH4)2S04 . 

63.2 

128.5 

96.1 

124.3 

C 

(NH4)2S04 . 

192.5 

208.9 

D 

(NH4)2S04  +  (NH4)  2S04.Na2S04.4H20 . 

181.6 

19.9 

193.6 

37  1 

E 

(NH4)2S04.Na2S04.4H20  +  Na2SO4.10H2O . 

127.2 

30.6 

60.4 

103  7 

F 

Na2SO4.10H2O . 

12.78 

71  n 

Na2S04  +  Na2SO4.10H2O . 

61.0 

54  2 

Na2S04  +  NaCl . 

07  A 

04  1 

G 

Na2SO4.10H2O  +  NaCl . 

106.4 

4.9 

H 

NaCl . 

109.9 

110  4 

I 

NaCl  +  NH4C1 . 

49.0 

87.7 

79.7 

78  5 

P 

NaCl  -f-  ISH4CI  Na2SO4.10H2O . . 

50.5 

82.6 

10.3 

Q 

NH4C1  +  Na2SO4.10H2O  +  (NH4)2S04.Na2S04.4H20. 

86.1 

24.9 

37.9 

R 

NH4C1  -f-  (NH4)2S04  +  (NH4)2S04.Na2S04.4H20.  . .  . 

60.4 

124.4 

18.6 

NaCl  +  NH4C1  +  Na2S04 . 

90  8 

4$  O 

dd  3 

NH4C1  +  Na2S04  +  (NH4)2S04.Na2S04.4H20. . . 

103.8 

24  6 

A9  n 

NH4C1  +  (NH4)2S04  +  (NH4)2S04.Na2S04.4H20.  .  .  . 

90.3 

115  3 

Na2S04  +  Na2SO4.10H2O  +  (NH4)2S04.Na2S04.4H20 

15.3 

42.2 

107.9 

♦ 
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Cl  S04  NHt+  Na+. — ( Continued ) 


Solid  phases 

Liquid  phase — M 

per  1000  M  H2Q 

t  =  40°C; 

i).  Fig.  6 

t  =  60°C 

t  =  80°C 

NH4C1 

0.5(NHi)i- 

so4 

NaCl 

0.5Na2- 

S04 

NH4CI 

0.5(NH4)2- 

SO4 

NaCl 

0.5Na2- 

SO4 

NH4C1 

0.5(NH4)2- 

so4 

NaCl 

0.5Na2- 

S04 

A 

NH4CI . 

154.0 

186.0 

220.6 

B 

NHiCl  +  (NH4)2S04 . 

117.0 

121.0 

156  9 

138.9 

186.5 

128.0 

C 

(NH4)2S04 . 

221.1 

239.7 

259.8 

D 

(NH1RSO4  +  (NH4)2S04.Na2S04.4H20 . 

205.0 

49.9 

E 

Na2S04  +  (NH4)2S04.Na2S04.4H20 . 

94.5 

102.5 

( N  H  4)  2SO  4  Na2S04 . 

210.7 

87.5 

235.0 

89.9 

F 

Na2S04 . 

122.0 

114.9 

110.0 

G 

Na2S04  +  NaCl . 

103.4 

22.0 

107.7 

18.8 

111.7 

18.46 

H 

NaCl . 

112.1 

114.9 

116.8 

I 

NaCl  +  MI,('l . 

100.3 

73.3 

137.1 

80.7 

169.7 

63.1 

R 

NH4C1  +  (NH4)2S04  +  (NH4)2S04.Na2S04.- 

Ill  •() . 

109.3 

109.3 

51.9 

S 

NH4CI  +  Na»S04  +  (NH4)2S04.Na2S04.4H20 

128.3 

33.3 

74.7 

T 

NaCl  +  NH4C1  +  Na2S04 . 

114.0 

42.2 

44.8 

152.2 

33.6 

50.4 

197.4 

19.8 

59.6 

NH4C1  +  Na2S04  +  (NH4)2S04 . 

142.1 

108.9 

63.0 

188.0 

83.1 

68.1 

Transition  points 


Solid  phases 

°C 

Liquid  phase — M  per  1000M  H20 

NH4C1 

0.5(NH4)2SO4 1  NaCl 

0.5Na2SO4 

NH4CI  +  (NH4)2S04  +  Na2S04  +  (NH4)2S04.Na2S04.4H20 . 

NH4C1  +  NaCl  +  Na2S04  +  Na2SO4.10H2O . 

NH4C1  +  Na2S04  +  Na2SO4.10H2O  +  (NH4)2S04.Na2S04.4H20 . 

50 

11.3 

11  ca. 

122.2 

71.5 

69.6 

107.4 

54.4 

58.9 

66.5 

47.3 

45.9 

Cl-  SOr-  Th++++;  Cl"  S04--  T1+;  Cl~  SOR"  T1+  K+;  v.  p.  278 


Cl-  SO4--  Cu++  (340,  345)  :  h20  +  CuCl2  +  C11SO4 


Liquid  phase 

Solid  phases 

t  = 

15°C 

t  = 

25°C 

t  = 

30°C 

O 

O 

CO 

11 ! 

%  CuCl2 

%  CuS04 

%  CuCl2 

%  CuS04 

%  CuCl2 

%  CuS04 

%  CuClo 

%  CuS04 

CuCl2.2H20 . \ 

42.27 

0.0 

43.37 

0.0 

43.95 

43.25 

0.0 

1.14 

44.47 

0.0 

C11CI0.2H0O  4-  CuSO.,.5H,0 . 

41.22 

1.34 

41.72 

2.32 

43.62 

2.90 

42.11 

3.22 

16.03 

18.22 

39.48 

3.21 

21.05 

25.67 

4.77 

CuS04.5H20 . 

15.88 

8.93 

6.58 

13.62 

0.0 

20.32 

Cl-  SO4--  Cu++  Li+;  v.  p.  278 


Cl-  SO4--  Cu++  Na+  (345) :  H20  +  CuCl2  +  Na2S04;  v.  Fig.  7 


Solid  phases 

Liquid  phase — M  per 

1000 M  H20 

t  = 

15°C 

t  =  25°C 

t  = 

35°C 

O 

m 

6 

10 

d 

O 

0 

O 

IO 

O 

O 

in 

C4 

c3 

iO 

d 

r  t 

O 

cS 

O 

m 

0 

O 

d 

O 

0 

O 

d 

O 

cq 

d 

d 

O 

03 

d 

m 

0 

O 

LO 

d 

C9 

O 

0 

O 

IO 

d 

O 

m 

oS 

d 

O 

03 

A 

CuS04.5H20 . 

43.1 

50.3 

60.2 

B 

CuS04.5H20  +  CuC12.2H20 . 

5.1 

192.2 

9.4 

199.7 

13.1 

206.4 

C 

CuC12.2H20 . 

196.2 

205 . 2 

214.5 

D 

CuC12.2H20  +  NaCl . 

176.2 

57.9 

184.1 

62.7 

197.0 

65.7 

E 

NaCl . 

110.1 

111.6 

111.4 

F 

NaCl  +  Na2S04 . 

24.7 

100.2 

22.1 

102.6 

NaCl  +  Na2SO4.10H2O . 

20.2 

101.6 

G 

Na2S04  +  Na2SO4.10H2O . 

54.3 

59.8 

Na2S04 . 

125.2 

H 

Na2SO4.10H2O . 

33.3 

71.0 

Na2S04  +  Na2Cu(S04)2.2H20 . 

5.0 

122.5 

Na2SO4.10H2O  +  CuS04.5H20 . 

46.7 

40.3 

Na  2Cu  (S04)  2. 2H  »0  +  CuS04.5H20  +  Na2SO4.10H2O . 

42.5 

22.8 

20.2 

I 

Na2SO4.10H2O  +  Na2Cu(S04)2.2H20 . 

19.6 

74.2 

J 

Na2Cu(S04)2.2H20  +  CuS04.5H20 . 

52.7 

38.3 

60.6 

31.7 

P 

Na?Cu(S04)2.2H20  +  Na2SO4.10H2O  +  Na2S04 . 

3.9 

53.9 

59.9 

278 


INTERNATIONAL  CRITICAL  TABLES 


Cl  SO4  -  Cu++  Na+. — ( Continued ) 


Solid  phases 

Liquid  phase — M  per  1000M  H20 

t  - 

15°C 

1 

t  = 

25°C 

t  = 

35°C 

o 

m 

0 

O 

to 

o 

C4 

o 

0 

o 

o 

'j' 

O 

m 

C4 

& 

ft 

LO 

d 

O 

& 

o 

m 

0 

o 

iO 

o 

o 

0 

o 

LQ 

o 

o 

02 

o 

6 

o3 

o 

m 

0 

O 

lO 

o 

o 

0 

o 

o 

o 

0 

& 

d 

O 

OS 

£ 

Q 

Na  2Cu  (S04)  2. 2H  20  +  Na2S04  +  NaCl . 

7.9 

27.0 

96.3 

10.3 

13.6 

108 

Na2Cu(S04)2.2H20  +  Na2SO4.10H2O  +  NaCl . 

10.5 

12.7 

105.7 

R 

Na2Cu(S04)2.2H20  +  NaCl  +  CuC12.2ILO . 

5.8 

171.2 

57.4 

6.4 

179.8 

63.0 

6.8 

192.5 

70.0 

S 

N  a  2Cu  (SO  4)  2. 2H  20  +  CuC12.2H20  +  CuS04.5H20 . 

10. 1 

176.8 

34.7 

13.1 

187.8 

27.3 

17.3 

196.6 

21.1 

Cl-  SOr-  Cu++  K+ :  H20  +  CuCl2  +  K2S04;  v.  Fig.  8;  t  =  30°C  (349) 


Solid  phases 

Liquid  phase — M  per  1000M  II20 

0.5CuC12 

0.5CuSO4 

KC1 

|  O.5K2SO4 

A 

CuS04.5H20 . 

57.50 

B 

CuS04.5H20  +  CuC12.2H20 . 

210. S6 

12.00 

C 

CuC12.2H20 . 

209 . 90 

D 

CuC12.2H20  +  CuC12.2KC1.2H20 . 

238 . 02 

41.95 

E 

CuC12.2KC1.2H20  +  KC1 . 

100.12 

85.91 

F 

KC1 . 

90  30 

G 

KC1  +  K2S04 . 

86.96 

3.03 

H 

k2so4 . 

26.96 

I 

K2S04  +  CuS04.K2S04.6H20 . 

4.27 

28.87 

J 

CuS04.K2S04.6H20  +  CuS04.5H20 . 

61.31 

9.94 

P 

K2S04  +  CuSO4.K2SO4.6H2O  +  CuC12.K2S04.H20* . 

35.94 

68.06 

9.74 

Q 

K2SO4  +  KC1  +  CuC12.K2S04.H,0 . 

26.10 

7.00 

89.35 

R 

CuCl2.K2SO4.H2O  +  CuS04.5H20  +  CuSO4.K2SO4.6H2O . 

101.82 

26.91 

24.15 

S 

KC1  +  CuC12.2KC1.2H20  +  CuCl2.K2S04.H20 . 

101.96 

83.80 

2.19 

T 

CuS04.5H20  +  CuCl2.2H20  +  CuCl2.K2S04.H..0 . 

213.96 

15.30 

20.47 

U 

CuC12.2KC1.2H20  +  CuC12.2H20  +  CuCL.K2SO4.H2O .... 

233.34 

4.32 

38.93 

*This  salt  may  be  anhydrous;  it  is  possible  that  there  are  several  salts  instead  of  one,  stable  within  the  field  assigned  to  it. 


Cl-  S04--Th++++ 

H20  +  HC1  +  Th(S04)2 

t  =  30°C  (235) 

%  IIC1  |  %  Th(S04)2 


Th(S04)2.8H20 


0 

2.15 

4.55 

3.541 

6.95 

3.431 

12.14 

2.811 

15.71 

2.360 

18.33 

2.199 

20.00 

2.110 

23.9 

1.277 

Cl-  SO4--  T1+ 

H20  +  T1C1  +  T12S04 

t  =  25°C  (40) 

Mtici/1 

M  MTLSO4/I 

T1C1 

0.01607 

0.0 

0.01034 

0.0200 

0.006772 

0 . 0500 

0.004679 

0.1000 

ci-  so4 

--T1+  K+ 

H20  +  TLSO4  +  KC1 

t  =  25°C  (40) 

M  ^K2S04/1  1 

Mtici/1 

T1C1 

0.0 

0.01607 

0.01997 

0.01779 

0 . 0500 

0.01942 

Cl  SO4  Tl+K +.— (Continued) 


M  KK2S04/1 

Mtici/1 

T1C1 

0.1000 

0.02137 

0.3000 

0.02600 

1 . 0000 

0.03416 

Cl"  S04--Cu++  Li+ 

H20  +  CuCl2  +  Li2S04 
t  =  25°C  (176) 
Mlici/1  I  Mcusoi/l 


CuS04.5H20 


2.83 

1.067 

1.40 

1.176 

0.73 

1.257 

0.0 

1.399 

Cl-  SO  4--  Mg++ 

H20  +  MgCl2  +  MgS04  (36,  192,  193,  241,  257,  375) 


Liquid  phase 

Solid  phases 

t  = 

0°C 

l  =  25°C 

%  MgCl2 

%  MgS04|  %  MgCh 

%  MgS04 

20.63 

26.68 

3.94 

14.95 

0.60 

25.80 

MgSCU.7H20 . 

10.01 

9.08 

10.50 

14  00 

17.68 

4.23 

16.20 

8.66 

27.05 

1.67 

21.61 

6.30 

MgS04.7H20  +  MgCl2.6H20. . .  . 

33.55 

1.47 

MgS04.7H20  +  MgS0i.6H2O. . 

27.69* 

4.33* 

26.06f 

5 .01  f 

MgS04.6H20 . 

21 

3  71 

MgS04.6H20  +  MgCl2.6H20 .... 

34.20m? 

2.29m? 

MgS04.6H20  +  MgS04.5H20.... 

30.79 

3.87 

MgS04.5H20  +  MgS04.4H20.... 

33.02 

2.82 

MgS04.4H20  +  MgCl2.6H20 . . .  . 

33.96 

2.98 

MgCl2.6H20 . 

34.56 

35.91 

t  =  105°C 

Invariant  point 

t  =  116.67°  (192) 

MgS04.H20 . i 

33.85 

46.12 

? 

39.12 

0.80 

MgS04.H20  +  MgCl2.6H20 . 

42.04 

0.57 

MgCl2.6H20 . 

42.44 

*  Blasdale  (36).  f  Takegami  (375). 


Cl-  S04--  Cu++  Rb+ 
H20  +  CuCl2  +  Rb2S04 
t  =  25°C  (176) 


Cl~  S04  Mg++  Ca++:  H2Q  +  MgS04  +  CaCl2;  t  =  26°C  (68) 


g  CaS04/l  |  g  MgCl2/l 


g  CaS04/l 


g  MgCl2/l 


CaS04.2H20 


Mitbci/1 

McuSo4/l 

2.082 

0 

8.622 

121.381 

CuS04.5H20 

4.258 

8.501 

6.567 

206.985 

1.094 

1.568 

5.692 

19.175 

2.774 

336.986 

0.0 

1.399 

7.588 

46 . 640 

1.385 

441 . 128 
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Cl-  SO4--  Mg++  Ca++  Na+  K+ 

H20  +  MgCl2  +  CaCl2  +  Na2S04  +  KC1;  v.  Figs.  9,  10,  11,  12  (97,  194,  195) 


A 

B 

D 

E 


Solid  phases 


Liquid  phase — M  per  1000M  H20 


NaCl  |  KC1  |  0.5MgCl2  |  0.5MgSO4 1  0.5Na2SO4 1  0.5CaSO4 


t  =  0°C  (97);  v.  Fig.  9 

CaS04.2H20  +  CaS04.K2S04.H20  +  NaCl  +  KC1 . 

CaS04.2H20  +  CaS04.K2S04.H20  -f-  NaCl  +  Na2SO4.10H2O 

CaS04.2Ii20  +  CaS04.K2S04.H20  +  NaCl . 

CaS04.2H20  +  CaS04.K2S04.H20  +  NaCl  +  KC1  +  MgS04 - 

Iv2S04.6H20 . 

CaS04.2H20  +  CaS04.K2S04.H20  +  NaCl  +  Na2SO4.10H2O 
+  MgS04.K2S04.6H20 . 


93.6 

25.0 

0.34 

99.8 

16.0 

5.20 

98.0 

23.2 

2.20 

36.4 

16.0 

62.6 

20.0 

1.52 

0.64 

1.0 

0.12 


Position  on  diagram  assumed 


A 

CaS04  +  CaS04.Na2S04  +  NaCl . 

108.0 

6.0 

0.5 

B 

CaS04.K2S04.H20  +  CaS04.Na2S04  +  Na2S04  -j-  NaCl 

94.0 

11.0 

28.0 

0 

C 

CaS04  +  CaS04.K2S04.II20  +  KC1  +  NaCl . 

92.0 

39.0 

1.4 

D 

CaS04.Na2S04  +  CaS04.K2S04.H20  +  Na2S04  +  NaCl  + 

MgS04.Na2S04.4H20 . 

50.0 

17.0 

33.0 

44.0 

E* 

CaS04.K2S04.H20  +  CaS04.Na2S04  +  Iv2S04.MgS04.2CaS04.- 

2H20  +  NaCl  -f-  MgS04.Na2S04.4H20 . 

46.2 

14.4 

63.4 

38.8 

0.58 

G* 

CaS04.K2S04.H20  +  K2S04.MgS04.2CaS04.2H20  +  NaCl  + 

KCl  +  K2SO  4.  MgSO  4. 4H20 . 

22.2 

17.6 

92.4 

29.0 

1.22 

I* 

CaS04  +  K2S04.MgS04.2CaS04.2H20  +  NaCl  +  KC1  +  Mg- 

S04.IvC1.3H20 . 

4.0 

13.0 

134.2 

11.8 

0.16 

J 

CaS04  +  Iv2S04.MgS04.2CaS04.2H20  +  MgS04.7H20  + 

NaCl  +  MgS04.KC1.3HoO . 

14.0 

13.0 

104.0 

35.0 

1.6 

Positions  of  points  F,  II,  Iv,  L 

Q  on  diagrams  assumed 

t  =  55°C  (97); 

v.  Fig.  11 

A 

CaS04  +  CaS04.Na2S04  +  NaCl . 

113.6 

0.40 

1.8 

B 

CaS04.Na2S04  +  CaS04.K2S04.H20  +  NaCl  +  K*Na(S04)2... 

89.6 

35.4 

16.8 

0.2 

C 

CaS04.K2S04.H20  +  NaCl  +  KC1  +  K3Na(S04)2 . 

83.0 

58.6 

8.2 

0.154 

D 

CaS04.K2S04.H20  +  5CaS04.K2S04.H20  +  NaCl  +  KC1 . 

88.4 

57.8 

1.0 

1.2 

E 

5CaS04.K2S04.H20  +  NaCl  +  KC1 . 

78.0 

56.8 

iot 

0.66 

F 

CaS04  +  5OaSO4.K2SO4.H2O  -J-  CaS04.Na2S04  ~h  NaCl . 

96.2 

28.0 

5.0 

0.94 

G 

CaS04.K2S04.H20  +  5CaS04.K2S04.H20  +  CaS04.Na2S04  + 

NaCl . 

95 . 6 

31.4 

8.4 

0.42 

P 

CaS04.Na2S04  +  CaS04.K2S04.H20  +  K2S04.MgS04.2Ca- 

S04.2H20  +  NaCl  +  K3Na(S04)2 . 

84.0 

33.8 

7.8 

9.4 

0.38 

R 

CaS04.K2S04.H20  +  5CaS04.K2S04.H20  +  KC1  +  NaCl  + 

K2S04.MgS04.2CaS04.2H20 . 

85.6 

56.4 

0.6 

4.2 

0.16 

S 

CaS04?  +  5CaS04.K2S04.H20  +  K2S04.MgS04.2CaS04.2H20 

+  KC1  +  NaCl . 

84.8 

,  55.8 

5.2 

0.4 

1.56 

T 

CaS04.K2S04.H20  +  CaS04.Na2S04  +  K2S04.MgS04.2Ca- 

S04.2H20  +  5CaS04.K2S04.H20  +  NaCl . 

92.2 

37.6 

0.6 

8.6 

0.88 

CaS04  +  K2S04.MgS04.2CaS04.2H20  +  KCl  +  MgKCl3.6- 

H20  +  NaCl . 

9.6 

17.0 

153.0 

0.18f 

1.24 

CaS04  +  K2S04.MgS04.2CaS04.2H20  +  NaCl  +  MgS04.H20 

+  MgKCl3.6H20 . 

3.8 

5.6 

173.6 

9.2 

0.44 

CaS04  +  CaS04.Na2S04  +  MgS04.Na2S04.|H20  +  NaCl.  . .  . 

16.4 

88.0 

36.2 

0.32 

CaS04.Na2S04  +  K2S04.MgS04.2CaS04.2H20  +  MgS04.Na2- 

S04.4H20  +  NaCl . 

83.8 

29.2 

2.0 

41.8 

0.06 

t  =  83 °C  (97,  195 

);  v.  Fig 

12 

A 

CaS04  +  CaS04.Na2S04  +  NaCl . 

117.4 

2.6 

0.58 

B 

CaS04.Na2S04  +  CaS04.K2S04.H20  +  NaCl  -f-  Iv3Na(S04)2.. . 

81.0 

67.0 

13.0 

C 

CaS04.K2S04.H20  +  5CaS04.K2S04.H20  +  NaCl  +  KCl . 

81.0 

77.0 

4.0 

0.36 

D 

CaS04  T  5CaS04.K2S04.H20  -f-  NaCl  -f-  KCl . 

64.0 

62.0 

41. 0t 

0.14 

E 

CaS04  T  CaS04.Na2S04  +  5CaS04.K2S04.H20  -)-  Na(  1 . 

104.8 

22.4 

2.8 

0.56 

F 

CaS04.K2S04.H20  +  CaS04.Na2S04  +  5CaS04.K2S04.H20  + 

NaCl . 

82.2 

65.6 

9.6 

0.2 

P 

CaS04  +  CaS04.Na2S04  +  5CaS04.K2S04.H20  +  NaCl  +  Kr 

S04.MgS04.2CaS04.2H20 . 

90.4 

37.8 

7.6 

5.8 

0.40 

Q 

CaS04.K2S04.H20  +  CaS04.Na2S04  +  5CaS04.K2S04.H20  + 

K2S04.MgS04.2CaS04.2H20  +  NaCl . 

78.2 

70.0 

5.6 

5.8 

0.20 

Accoruiilg  to  V. - )•  I  lUDi/oau  YJM-LV,  XXX,«V,V*  XXX  vxxxxx  - .  - . . . ° 

opposite  direction  starting  from  the  origin.  |  CaCl2  instead  of  the  salt  listed  in  this  column. 


line  used  for  the  S04,  but  measured  in  the 
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Cl-  S04--  Mg++  Ca++  Na+  K+. — ( Continued ) 

In  the  accompanying  diagrams  (Figs.  9,  10,  11,  and  12)  the  lighter  lines  outline  the  surfaces  separating  the  spaces  within  which 
each  of  the  different  calcium-containing  salts  is  in  stable  equilibrium  with  the  solutions  represented  by  different  portions  of  the 
diagram.  The  data  are  in  many  cases  incomplete,  and  those  needed  to  indicate  the  spaces  within  which  chloride-containing  calcium 
compounds  are  stable,  are  entirely  wanting. 

The  mineralogical  names  given  to  the  calcium-containing  salts  listed  are  as  follows: 

Gypsum,  CaS04.2H20;  Anhydrite,  CaS04;  Glauberite,  CaS04.Na2S04;  Syngenite,  K2S04.CaS04.H20;  Polyhalite,  K2S04.MgS04.- 
2CaS04.2H20. 

Cl-  S04--  Mg++  Na+ 


H20  +  MgCl2  +  Na2S04;  v.  Figs.  13,  14,  15,  16,  17  (36,  97,  201,  241,  257,  375) 

Liquid  phase — M 

per  1000M  H20 

Solid  phases 

0.5MgCl2 

0.5MgSO4  | 

NaCl  | 

0.5Na2SO 

t  =  0°C  (241);  v.  Fig.  13 

A 

Mg.SO4.7H/) . 

77.8 

B 

MgS04.7H20  +  MgCl2.6H20 . 

195.4 

6.8 

C 

MgCl2.6H20 . 

199 . 6 

D 

MgCL.611/)  +  NaCl . 

196.0 

3.4 

E 

NaCl .  . 

109.8 

F 

NaCl  +  Na2SO4.10H2O . 

108.4 

4.0 

G 

Na2SO4.10H2O . 

12.6 

H 

Na2SO4.10H2O  +  MgS04.7H20 . 

77.0 

13.0 

L 

Na2SO4.10H2O  +  NaCl  +  MgS04.7H20 . 

50.4 

24.0 

50.6 

M 

NaCl  +  MgS04.7H20  +  MgCl2.6H20 . 

193.0 

7.8 

2.2 

II 

O 

O 

O 

<X> 

L 

Na2SO4.10H2O  +  NaCl  +  MgS04.7H20 . 

53.8 

23.4 

48.2 

M 

NaCl  +  MgS04.7H20  +  MgCl2.6H20 . 

201.6 

7.6 

0.6 

t  =  25°C  (36);  v.  Fig.  14 

A 

MgS04.7H20 . 

108.72 

B 

MgS04.7H20  +  MgS04.6H20 . 

154.0 

19.06 

C 

MgS04.6H20  +  MgCl2.6H20 . 

204.2 

10.8 

D 

MgCl2.6H20 . 

207.8 

E 

MgCl2.6H20  +  NaCl . 

207.8 

Tr. 

F 

NaCl  . 

109.  S 

G 

NaCl  +  Na2S04 . 

99.12 

24.88 

H 

Na2S04  +  Na2SO4.10H2O . 

38.0 

55.0 

I 

Na2SO4.10H2O . 

70.82 

J 

Na2SO4.10H2O  +  Na2S04.MgS04.4H20 . 

75.92 

68.72 

K 

Na2S04.MgS04.4H20  +  MgS04.7H20 . 

95.98 

49.94 

L 

Na2S04. 10H2O  +  Na2S04  +  Na2S04.MgS04.4H20 . 

23.08 

47. 7S 

7.34 

M 

Na2S(  )4  +  NaCl  +  Na2S04.MgS04.4H20 . 

37.68 

91.44 

2.56 

N 

Na2S04.MgS04.4H20  +  NaCl  +  MgS04.7H20 . 

77.42 

36.0 

30.16 

O 

MgS04.7H20  +  MgS04.6H20  +  NaCl . 

151.0 

19.56 

6.78 

P 

MgS04.6H20  +  MgCl2.6H20  +  NaCl . 

203.7 

7.56 

0.56 

t  =  25 °C  (201) 

M 

Na2S04  +  NaCl  +  Na2S04.MgS04.4H20 . 

33 

92 

6 

N 

Na2S04.MgS04.4H20  +  NaCl  +  MgS04.7H20 . 

14 

68 

52 

O 

MgS04.7H20  +  MgS04.6II20  +  NaCl . 

106 

30 

21 

P 

MgS04.6H20  +  MgCl2.6H20  +  NaCl . 

104 

10 

2 

t  =  25°C  (375) 

L 

Na2SO4.10H2O  +  Na2S04  +  Na2S04.MgS04.4H20 . 

61.58 

20.32 

64.50 

M 

Na2S04  +  NaCl  +  Na2S04.MgS04.4H20 . 

35.35 

93.  S3 

3.60 

N 

Na2S04.MgS04.4H,0  +  NaCl  +  MgS04.7H20 . 

71.20 

17.65 

54.39 

t  =  25°C  (241) 

L 

Na2SO4.10H2O  +  Na2S04  +  Na2S04.MgS04.4Ii20 . 

34.40 

60.8 

33.2 

M 

Na2S04  +  NaCl  +  Na2S04.MgS04.4H20 . 

32.0 

93.6 

4.4 

N 

Na2S04.MgS04.4H20  +  NaCl  +  MgS04.7H20 . 

60.4 

30.2 

44.0 

O 

MgS04.7H20  +  MgS04.6H20  +  NaCl . 

155.4 

19.6 

4.6 

P 

MgS04.6H20  +  MgCl2.6H20  +  NaCl . 

200.0 

19.0 

5.0 

tT'' 

O 

O 

(M 

II 

M 

Na2S04  +  NaCl  +  Na2S04.MgS0„.4H20 . 

33.4 

92.6 

6  4 

N 

NaCl  +  MgS04.7H20  +  Na2S04.MgS04.4H20 . 

91.8 

34.6 

34.6 

1 

0 

MgS04.7H20  +  NaCl  +  MgS04.6H20 . 

134.8 

23.8 

8.4 

NaCl  +  MgS04.6H20  +  MgSCR.H/) . 

158.0 

19.0 

5.0 

j 

NaCl  +  MgCl2.6H20  +  Mg.'?04.H20 . 

203.8 

10.2 

1.8 

1 

STRONG  ELECTROLYTES  IN  WATER:  4-8 1-76-82 


281 


Cl  S04  Mg++  NaL — ( Continued ) 


A 

D 

E 

F 

G 

H 

I 

J 

P 

Q 

R 

S 

T 


A 

C 

D 

E 

F 

G 

H 

I 

J 

P 

Q 

R 

S 


c 

D 

E 

F 

G 

H 

I 

J* 

K* 

P 

Q 

R 


Solid  phases 


t  =  55°C  (97);  v.  Fig.  15 

MgS04.6H20 . 

MgCl2.6H20 . 

MgCl2.6H20  +  NaCl . 

NaCl . 

NaCl  +  Na2S04 . 

Na2S04 . 

Na2S04  +  Na2S04.MgS04.4H20 . 

Na2S04.MgS04.4H20  +  MgS04.6H20 . 

NaCl  +  Na2S04  +  MgS04.3Na2S04 . 

NaCl  +  MgS04.3Na2S04  +  Na2S04.MgS04.4H20 . 

NaCl  +  Na2S04.MgS04.4H20  +  MgS04.Na2S04JH20 . 

NaCl  +  MgS04.H20  +  MgS04.Na2S04.|H20 . 

NaCl  +  MgS04.H20  +  MgCl2.6H20. . . . . 


t  --=  83 °C  (97);  v.  Fig.  16 

MgS04.H20 . 

MgCl2.6H20 . 

MgCl2.6H20  +  NaCl . 

NaCl . 

NaCl  +  Na2S04 . 

Na2S04 . 

Na2S04  +  MgS04.3Na2S04 . 

MgS04.3Na2S04  +  MgS04.Na2S04.fH20 . 

MgS04.Na2S04.!H20  +  MgS04.H20 . 

NaCl  +  Na2S04  +  MgS04.3Na2S04 . 

NaCl  +  MgS04.3Na2S04  +  MgS04.Na2S04.fH20 . 

NaCl  +  MgS04.Na2S04.|H20  +  MgS04.H20 . 

NaCl  +  MgS04.H20  +  MgCl2.6H20 . 

t  =  105 °C  (257);  v_  pig.  17 


MgS04.H20 . 

MgS04.H20  +  MgCl2.6H20 . 

MgCl2.6H20 . 

MgCl2.6H20  +  NaCl . 

NaCl . 

NaCl  +  Na2S04 . 

Na2S04 . 

Na2S04  +  3Na2S04.MgS04 . 

3Na2S04.MgS04  +  Na2S04.MgS04.fH20 . 

Na2S04.MgS04.|H20  +  MgS04.H20 . 

Na2S04  +  NaCl  +  3Na2S04.MgS04 . 

3Na2S04.MgS04  +  NaCl  +  Na2S04.MgS04.|H20 
Na2S04.MgS04.|H20  +  NaCl  +  MgSQ4.H26 . 


Liquid  phase — M  per  1000M  H20 


0.5MgCl2! 

0.5MgSO4 

NaCl 

0.5Na2SO4 

157.0 

1 

228.0 

227.6 

1.4 

113.0 

107.2 

18.6 

117.0 

67.8 

90.2 

150.2 

21.0 

2.4 

31.2 

101.2 

17.2 

30.8 

82.8 

55.6 

30.2 

49.0 

133.4 

26.2 

14  0 

224.6 

210.2 

1.4 

190.3 

246.0 

242 

2.0 

118.0 

112.0 

16.8 

110.0 

(54) 

(94) 

(84) 

(601 

(136) 

(26) 

8.8 

20.8 

102.2 

44.0 

25.2 

70.4 

90.0 

22.0 

36.0 

242.0 

241.8 

1.2 

0.0 

153.2 

246.2 

4.04 

277.0 

3.0 

279.0 

279.0 

Tr. 

121.44 

115.92 

16.11 

105.98 

22.10 

99.76 

83.68 

64.44 

128 . 62 

26.14 

9.26 

105.56 

14.78 

67.28 

54.04 

20.24 

110.80 

19.95 

22.64 

*At  103  instead  of  105°C. 


Invariant  points  (97) 


°C 

13 

15 

15.5 
18 
31 

35.5 
49 
59 


Solid  phases 

MgCl2.6H20  +  MgS04.7H20  +  MgS04.6H20  +  NaCl 
Na2SO4.10H2O  +  MgS04.7H20  +  Na2S04.MgS04.4H20  +  NaCl 
Na2SO4.10H2O  +  Na2S04  +  Na2S04.MgS04.4H20  +  NaCl 
MgCl2.6H20  +  MgS04.6H20  +  MgS04.H20  +  NaCl 
MgS04.7H20  +  MgS04.6H20  +  Na2S04.MgS04.4H20  +  NaCl 
MgS04.6H20  +  MgS04.H20  +  Na2S04.MgS04.4H20  +  NaCl 
Na2S04  +  Na2S04.MgS04.4H20  +  MgS04.3Na2S04  +  NaCl 
Na2S04.MgS04.4H20  +  MgS04.3Na2S04  +  MgS04.Na2S04.|H20  +  NaCl 
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Cl-  S04--  Mg++  Na+  K+  (97,  189) 


H20  +  MgCl2  +  Na2SU4  +  KU1;  v.  Eigs.  IS,  19,  20,  2i 

Liquid  phase — M  per  1000M  H20 

Solid  phases  in  addition  to  NaCl 

NaCl 

IvCl 

0.5MgCl2 

0.5MgSO4 

0.5Na2SO4 

t  =  0°C  (97);  v.  Fig.  18 

A 

Na2SO4.10II2O . 

107.8 

4.4 

B 

Na2SO4.10H2O  +  MgS04.7H20 . 

48.2 

53.8 

23.4 

C 

MgS04.7H20  +  MgCl2.6H20 . 

0.6 

201.6 

7.6 

D 

MgCl2.6H20 . 

(1.6) 

198.2 

E 

MgCl2.6H20  +  MgKCl3.6H20 . 

(1.6) 

0.4 

198.0 

F 

MgKCl3.6H20  +  KC1 . 

8.0 

8.0 

135.8 

G 

KC1 . 

101.6 

25.0 

H 

KC1  +  Na2SO4.10H2O . 

95.0 

26.4 

6.8 

P 

KC1  +  Na2SO4.10H2O  +  K2S04.MgS04.6H20 . 

51.0 

19.2 

45.0 

21.6 

Q 

Na2SO4.10H,O  +  K0SO4.MgSO4.6H2O  +  MgS04.7H20 . 

44.0 

15.0 

48.6 

31.0 

R 

MgS04.7H20  +  K2S04.MgS04.6H20  +  KC1 . 

14.8 

12.4 

100.2 

14.8 

S 

MgS04.7H20  +  KC1  +  MgKCL.6H,0 . 

6.2 

9.2 

130.0 

9.0 

T 

MgS04.7H20  +  MgKCl3.6H20  +  MgCl2.6H20 . 

1.4 

0.4 

196.8 

12.0 

t  =  25 °C  (i89);  v.  Fig.  19 

A 

Na2S04 . 

101.0 

24.9 

B 

Na2S04  +  NaoSO4.MgSO4.4H2O . 

92.6 

33.4 

6.4 

C 

Na2S04.MgS04.4H20  +  MgS04.7H20 . 

34.6 

91.8 

34.6 

D 

MgS04.7H20  +  MgS04.6H20 . 

8.4 

135.0 

24.0 

E 

MgS04.6H,0  +  MgSO4.H1  > . 

5.0 

158.0 

19.0 

F 

MgS04.H20  +  MgCl2.6H20 . 

1.8 

203.8 

10.2 

G 

MgCl2.6H20 . 

2.0 

212.0 

H 

MgCl2.6H20  +  MgKCl3.6II20 . 

2.0 

1.0 

210.0 

I 

MgKCl3.6H20  +  KC1 . 

4.0 

11.0 

141.0 

J 

KC1 . 

89.0 

57.4 

K 

KC1  +  K3Na(S04)2 . 

88.0 

40.0 

9.0 

L 

K3Na(S04)2  4"  Na2S04 . 

88.0 

21.0 

29.0 

M 

K3Na(S04)2  +  NaoSO4.MgSO4.4HoO  +  Na2S04 . 

84.0 

16.0 

32.0 

12.0 

N 

I\3Na(fe04)2  4“  K2S04.MgS04.6H20  Na2S04.MgS04.4H20 . 

55.0 

21.0 

33.0 

37.0 

0 

K3Na(S04)2  +  IvCl  +  K2S04.MgS04.6H20 . 

46.0 

28.0 

43.0 

28.0 

P 

Na2S04.MgS04.4HoO  +  K2S04.MgS04.6H20  +  K2S04.MgS04.4H20 . 

44.0 

21.0 

46.0 

38.0 

Q 

K2SO4.MgSO4.6H2O  +  K2S04.MgS04.4H20  +  IvCl . 

39.0 

29.0 

51.0 

29.0 

R 

Na2S04.MgS04.4H20  +  K2S04.MgS04.4H20  +  MgS04.7H20 . 

21.0 

15.0 

84.0 

38.0 

S 

MgS04.7H20  +  K2S04.MgS04.4H20  +  MgS04.KC1.3H20 . 

18.0 

15.0 

90.0 

39.0 

T 

K2S04.MgS04.4H,0  +  KC1  +  MgS04.KC1.3H20 . 

19.0 

19.0 

94.0 

29.0 

U 

MgS04.KC1.3H20  +  KC1  +  MgIvCl3.6H,0 . 

5.0 

12.0 

136.0 

10.0 

V 

MgS04.7H20  +  MgS04.6H20  +  MgS04.KC1.3H20 . 

7.0 

8.0 

131.0 

26.0 

w 

MgS04.6H20  +  MgS04.H20  +  MgS04.KC1.3H20 . 

3.0 

4.0 

154.0 

20.0 

X 

MgS04.H20  +  MgS04.KC1.3H20  +  MgKCl3.6H,0 . 

2.0 

2.0 

171.0 

16.0 

Y 

MgS04.H20  +  MgKCl3.6H20  +  MgCl2.6H20 . 

2.0 

1.0 

200.0 

10.0 

t  =  55°C  (97);  v.  Fig.  20 

A 

Na2S04 . 

107.2 

18.6 

B 

Na2S04  +  MgS04.3Na2S04 . 

101.2 

2.4 

31.2 

C 

MgS04.3Na2S04  +  Na2S04.MgS04.4H20 . 

82.8 

17.2 

30.8 

D 

Na2SO4.MgSO4.4H2O  +  Na2SO4.MgSO4.IH2O . 

49.0 

55.6 

30.2 

E 

Na2SO4.MgSO4.fHoO  +  Mg.sO4.H0O . 

14.0 

133.4 

26.2 

F 

MgS04.IIoO  +  MgCl2.6H20 . 

1.4 

224.6 

9.2 

G 

MgCl2.6H20 . 

1.4 

227.6 

H 

MgCl2.6Ho0  +  MgKCl3.6H20 . 

1.4 

1.0 

228.0 

I 

MgKCl3.6H20  +  KC1 . 

7.6 

16.8 

156.4 

J 

KC1 . 

89  0 

57  4 

K 

KC1  +  K3Na(S04)2 . 

83.2 

58.6 

8.0 

L 

K3Na(S04)2  +  Na2S04 . 

89.8 

29.8 

23.4 

M 

Na2S04  4"  K3Na(S04)2  4~  MgS04.3Na2S-04 . 

83.0 

27.8 

17.0 

13.0 

N 

MgS04.3Na2S04  +  K3Na(S04)2  +  Na2SO4.MgSO4.4H2O . 

81.2 

29.8 

3.0 

41.0 

0 

K3Na(S04)2  +  Na2S04.MgS04.4H20  +  K2S04.MgS04.4H20 . 

67.8 

29.4 

21.4 

43.0 

P 

Na2SO4.MgSO4.4H2O  +  K2SO4.MgSO4.4iLO  +  Na2SO4.MgSO4.fH2O . 

59.0 

28.0 

34.4 

41.0 

Q 

Na2SO4.MgSO4.fH2O  +  K2SO4.MgSO4.4H2O  +  2MgS04.K2S04 . 

39.8 

22.2 

51.4 

36.0 

R 

K2S04.MgS04.4H20  +  K3Na(S04)2  +  KC1 . 

48.6 

43.6 

43.8 

31.6 

Q 

K2SO4.MgSO4.4H2O  +  2MgS04.K2S04  +  MgS04.KC1.3H20  +  KC1 . 

39.8 

39.6 

59.8 

32.0 

T 

Na2SO4.MgSO4.MLO  +  2MgS04.K2S04  +  MgS04.H20 . 

12.2 

13.2 

123.2 

25.6 
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Cl-  SOr-  Mg++  Na+  K+. — (Continued) 


Solid  phases  in  addition  to  NaCl 

Liquid  phase — M  per  1000M  H20 

NaCl 

|  KC1 

|  0.5MgCl2 

I  0.5MgSO4 

1  0.5Na2SO4 

t  =  55°C. — ( Continued ) 

• 

u 

2MgS04.K2S04  +  MgS04.KC1.3II20  +  MgS04.H20. 

6.6 

9.6 

135  8 

21  0 

V 

KC1  +  MgKCl3.6H20  +  MgSO4.KCl.3H2O 

3.4 

17.4 

154  6 

6  4 

w 

MgSO4.KCl.3H2O  +  MgKCl,.6H,0  +  MgS04.H,0 

6.6 

12.8 

162  2 

6  8 

X 

MgS04.H20  +  MgKCl3.6H20  +  MgCl2.6H,0 

0.8 

0.4 

222.0 

8.2 

t  =  83 °C  (I89);  v.  Fig.  21 

A 

Xa2S<  >4 . 

113.0 

16  0 

B 

Na2S04  +  MgS04.3Na2S04 . 

102.0 

8  8 

20  8 

C 

MgSO4.3Na.2SO4  +  MgSO4.Na2SO4.fH2O 

70.4 

44  0 

25  2 

D 

MgSO4.Na2SO4.fH2O  +  MgS04.H20. 

36.0 

90  0 

22  0 

E 

MgS04.H20  +  MgCl,.6H,0 . 

1.2 

242  0 

1  8 

F 

MgCl2.6H,0 . 

2.0 

242.0 

G 

MgCl2.6H20  +  MgKCl3.6H20 . 

2.0 

4.0 

234  0 

H 

MgKCl3.6H20  +  KC1 . 

2.6 

20.0 

183.8 

I 

KC1 . 

SI  O 

iq  n 

J 

KC1  +  K3Na(S04)« . 

79.0 

78.0 

9  0 

K 

K3Na(S04)2  +  Na2S04 . 

87.0 

42.0 

22  6 

P 

K3Na(S04)2  +  Na2S04  +  MgS04.3Na2S04. . 

86.0 

45.0 

15.0 

11  0 

Q 

MgS04.3Na2S04  +  K3Na(S04)2  +  MgS04.Na2S04.fH20 

69.0 

53.0 

17.0 

35.0 

R 

MgSO4.Na2SO4.fH2O  +  K3Na(S04)2  +  2MgS04.K2S04 

60.0 

49.0 

24.0 

33.0 

s 

2MgS04.K2S04  +  K,Na(S04)2  +  KC1 . 

59.0 

67.0 

26.0 

20.0 

T 

2MgS04.K2S04  +  MgSO4.Na2SO4.IH2O  +  MgS04.H20. . 

32.0 

21.0 

84.0 

28.0 

U 

2MgS04.K2S04  +  KC1  +  MgS04.H20 . 

22.0 

30.0 

152.0 

10.0 

V 

MgKCl3.6H20  +  KC1  +  MgS04.H20. . 

4.0 

24.0 

173.0 

10.0 

W 

MgKCl3.6H20  +  MgS04.H20  +  MgCl2.6H20. 

2.0 

4.0 

232.0 

2.0 

°c 

At  various  temperatures  ( 

97) 

4.5 

MgS04.7H20  +  Na2SO4.MgSO4.4H2O  +  K2SO4.MgSO4.6H2O . 

43.7 

14.86 

51.04 

31.06 

12.5 

K2SO4.MgSO4.6H2O  +  MgSO4.KCl.3H7O  +  KC1 . 

7.8 

10.8 

126.8 

16 

61.5 

MgCl2.6H20  +  MgS04.H20  +  MgKCl3.6H20 . 

1.8 

4.0 

232.4 

2.20 

65 

K3Na(S04)2  +  K2SO4.MgSO4.4H2O  +  KC1 . 

48.2 

47.6 

42.2 

33.0 

69.5 

MgSO4.KCl.3H2O  +  2MgS04.K2S04  +  KC1 . 

24.4 

36.4 

95.0 

19.0 

°C 

25.5 
27 

27.5 

31.5 
32 

37.5 

46 

47 
55 

59.5 

60.5 
72 


_ _ _  Invariant  points  (189) 

_  Solid  phases 

K3Na(S04)2  +  K2SO4.MgSO4.6H2O  +  K2S04.MgS04.4H20  +  KC1  +  NaCl 
MgS04.6H20  +  MgS04.7H20  +  MgSO4.KCl.3H2O  +  K2SO4.MgSO4.4H2O  +  NaCl 
MgS04.6H20  +  MgS04.7H20  +  K2S04.MgS04.4H20  +  Na2S04.MgS04.4H20  +  NaCl 
MgS04.H20  +  MgS04.6H20  +  MgS04.KC1.3H20  +  K2S04.MgS04.4H20  -|-  NaCl 
MgS04.H20  +  MgS04.6H20  +  MgS04.K2S04.4H20  +  Na2S04.MgS04.4H20  +  NaCl 
MgS04.H20  +  Na2S04.MgS04.4H20  +  K2SO4.MgSO4.4H2O  +  2MgS04.K2S04  +  NaCl 
Na2S04  -f-  K3Na(S04)2  +  MgS04.3Na2S04  +  Na2S04.MgS04.4H20  +  NaCl 
K2SO4.MgSO4.4H2O  +  Na2S04.MgS04.4H20  +  MgS04.Na2S04.|H20  +  2MgS04.K2S04  +  NaCl 
MgS04.KC1.3H20  +  2MgS04.K2S04  +  K2S04.MgS04.4H20  +  KC1  +  NaCl 
MgSO4.Na2SO4.fH2O  +  Na2SO4.MgSO4.4H2O  +  MgS04.3Na2S04  +  K3Na(S04)2  +  NaCl 
2MgS04.K2S04  +  K2SO4.MgSO4.4H2O  +  K3Na(S04)2  +  KC1  +  NaCl 
MgSQ4.H20  +  MgKCl3.6H2Q  +  KC1  +  MgSO4.KCl.3H2O  +  NaCl 


Parentheses  around  the  first  of  the  solids  listed  in  the  systems  tabulated  below  indicate  that  this  solid  will  disappear  if  the  tempera¬ 
ture  is  increased  above  the  value  given  for  the  system.  Parentheses  around  the  last  of  the  solids  listed  indicate  that  this  solid  will  disap¬ 
pear  if  the  temperature  is  decreased.  The  table  gives  all  the  data  needed  for  the  construction  of  the  paragenesis  diagrams  of  van’t 

Hoff  (I89). 


The  author  (22°)  shows  how  the  data  obtained  by  van't  Hoff  and  his  coworkers  can  be  represented  graphically  by  the  use  of  a  prism 
with  a  triangular  base,  when  recalculated  to  give  the  molal  percentages  of  the  dissolved  salts. 

It  was  then  possible  to  calculate  by  graphical  interpolation  the  transition  points  given  below. 


°c 

Solid  phases — NaCl  and  the  following : 

Liquid  phase — M  per 

1000M  H20 

Mg 

k2 

Na2 

SO  4 

Cl, 

100 

(Loeweite),  Vanthoffite,  Kieserite,  Langbeinite . 

49.0 

12.3 

20.0 

15.4 

65.9 

90 

Loeweite,  Langbeinite,  Glaserite.  Vanthoffite . 

24.5 

29.0 

32.5 

16.0 

70.0 

83 

(Kainite),  Langbeinite,  Kieserite,  Sylvit.e . 

80.5 

14.5 

11.0 

5.0 

101.0 

72 

(Kainite),  Langbeinite,  Kieserite,  Carnallite . 

87.6 

9.5 

3.5 

4.3 

96.3 

61.5 

ILeonite),  Loeweite,  Glaserite,  Langbeinite . 

33.2 

15.4 

36.4 

21.3 

63.7 
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Cl"  SOr-  Mg++  Na+  K +.— {Continued) 


°c 

Solid  phases — NaCl  and  the  following : 

Liquid  phase — M  per 

1000M  H20 

Mg 

K, 

Na2 

S04 

Cl2 

60.5 

(Leonite),  Sylvite,  Glaserite,  Langbeinite . 

38.7 

23.0 

61.7 

16.4 

107.0 

59.5 

(Astrakanite),  Vanthoffite,  Loeweite . 

28.7 

0.0 

? 

14.8 

? 

59.5 

(Astrakanite),  Vanthoffite,  Glaserite,  Loeweite . 

28.0 

16.2 

48.0 

23.3 

68.9 

56.5 

Astrakanite,  Glaserite,  Leonite,  Loeweite . 

32.7 

15.0 

34.8 

22.0 

60.5 

55 

Leonite,  Kainite,  Sylvite,  (Langbeinite) . 

46.0 

19.7 

16.4 

16.4 

65.7 

49 

Astrakanite,  Kieserite,  (Loeweite) . 

71.5 

0.0 

64.0 

14.0 

111.5 

49 

Thenardite,  Astrakanite,  (Vanthoffite) . 

15.0 

0.0 

47.0 

12.8 

49.2 

47 

Astrakanite,  Loeweite,  Leonite,  Langbeinite . 

58.4 

8.9 

15.8 

16.1 

67.0 

46 

Astrakanite,  Thenardite,  Glaserite,  (Vanthoffite) . 

9.8 

10.9 

50.0 

15.0 

55.7 

43 

Astrakanite,  Kieserite,  Langbeinite,  (Loeweite) . 

72.6 

6.1 

11.5 

13.0 

77.2 

37.5 

Kieserite,  Langbeinite,  Leonite,  Astrakanite . 

71.4 

6.1 

11.0 

14.2 

74.3 

37 

Leonite,  Kieserite,  Kainite,  (Langbeinite) . 

74.8 

5.6 

9.3 

13.0 

76.7 

35.5 

(Hexahydrite),  Kieserite,  Astrakanite . 

71.7 

15.2 

8.8 

15.2 

65.3 

32 

(Hexahydrite),  Astrakanite,  Leonite,  Kieserite . 

69.8 

5.9 

10.5 

15.5 

70.7 

31.5 

Hexahydrite,  Kieserite,  Kainite,  Leonite . 

73.0 

5.6 

10.8 

14.4 

75.0 

31 

(Reichardite),  Hexahydrite,  Astrakanite . 

68.8 

8.5 

16.7 

60.7 

27.2 

(Reichardite),  Astrakanite,  Leonite,  Hexahydrite . 

67.5 

6.1 

10.5 

17.2 

66.9 

27 

Reichardite,  Hexahydrite,  Kainite,  Leonite . 

69.7 

5.5 

9.2 

16.5 

67.9 

26 

(Schoenite),  Glaserite,  Astrakanite,  Leonite . 

34.0 

13.8 

24.0 

15.1 

56.7 

25.5 

(Schoenite),  Glaserite,  Sylvite,  Leonite . 

34.8 

11.0 

28.4 

18.7 

55.5 

23.5 

Schoenite,  Reichardite,  Astrakanite,  Leonite . 

58.8 

8.0 

24.0 

19.4 

72.4 

23 

Hexahydrite,  Kainite,  Carnallite,  Kieserite . 

92.1 

1.4 

2.0 

7.6 

86.1 

20 

Schoenite,  Kainite,  Sylvite,  (Leonite) . 

61.5 

7.9 

8.3 

13.2 

64.5 

18 

Schoenite,  Kainite,  Reichardite,  (Leonite) . 

64.2 

6.5 

7.8 

15.5 

63.0 

18 

Reichardite,  Kainite,  Carnallite,  (Hexahydrite) . 

83.8 

1.9 

1.4 

7.0 

80.1 

18 

Hexahydrite,  Bischoffite,  (Kieserite)? . 

100.5 

0.0 

0.4 

4.5 

96.4 

17.5 

Hexahydrite,  Bischoffite,  Carnallite,  (Kieserite) . 

105.0 

0.6 

0.5 

5.2 

103.9 

16.3 

Mirabilite,  Glaserite,  (Thenardite) . 

0.0 

6.9 

45.0 

16.1 

35.8 

15.3 

Mirabilite,  Astrakanite,  (Thenardite) . 

21.2 

0.0 

57.0 

19.6 

58.6 

13.5 

Mirabilite,  Glaserite,  Astrakanite,  (Thenardite) . 

21.1 

5.6 

52.8 

27.9 

51.6 

13 

Reichardite,  Bischoffite,  (Hexahydrite) . 

101.0 

0.4 

4.2 

97.2 

12.5 

Reichardite,  Bischoffite,  Carnallite,  (Hexahydrite) . 

105.0 

0.4 

0.5 

5.4 

101.5 

12.5 

Schoenite,  Reichardite,  Sylvite,  (Kainite) . 

64.1 

6.6 

9.1 

12.1 

60.5 

12 

Sylvite,  Reichardite,  Carnallite,  (Kainite) . 

74.3 

3.1 

2.5 

5.9 

74.5 

7 

Mirabilite,  Schoenite,  Astrakanite,  Glaserite . 

33.2 

8.7 

23.4 

20.3 

45.8 

5 

Mirabilite,  Reichardite,  (Astrakanite) . 

34.0 

0.0 

21.5 

13.5 

42.0 

4.5 

Mirabilite,  Reichardite,  Schoenite,  (Astrakanite) . 

3S.5 

9.8 

25.7 

19.3 

54.7 

4.4 

Mirabilite,  Sylvite,  (Glaserite) . 

14.6 

47.0 

5.2 

56.4 

3 

Mirabilite,  Schoenite,  Sylvite,  (Glaserite) . 

33.0 

10.0 

25.5 

11.0 

57.5 

The  solid  phases  whose  mineralogical  names  are  used  in  the  preceding  table  have  the  following  compositions: 

Schoenite,  MgSO4.K2SO4.6H2O 
Sylvite,  KC1 
Thenardite,  Na2S04 
Vanthoffite,  MgS04.3Na2S04 


Astrakanite,  MgS04.Na2S04.4H20 
Bischoffite,  MgCl2.6H20 
Carnallite,  MgCl2.KCl.6H2O 
Glaserite,  approx.  K8Na(S04)2 
Hexahydrite,  MgS04.6H20 
Kainite,  MgSO4.KCl.3H2O 


Kieserite,  MgS04.H20 
Langbeinite,  2MgS04.K2S04 
Leonite,  MgS04.K2S04.4H20 
Loeweite,  MgS04.Na2S04.;i^H20 
Mirabilite,  Na2SO4.10H2O 
Reichardite,  MgS04.7H20 

Cl-  SO4--  Mg++  K+  (97>  200,  231,  248) 
H20  +  MgCl2  +  K2S04;  V.  Figs.  22,  23,  24, 


25 


Liquid  phase — M  per  1000M  H20 


KC1 

0.5MgCl2 

0.5MgSO4 

A 

t  =  0°C;  v.  Fig.  22 

MgS04.7H20 . 

80.4 

6.8 

B 

MgS04.7H20  +  MgCl2.6H20 . 

195.4 

199.6 

(198) 

134.2 

C 

MgCl2.6H20 . 

D 

MgCl2.6H20  +  MgKCl3.6H20 . 

(0.6) 

7.30 

68.1 

67.3 

E 

MgKCl3.6H20  +  KC1 . 

F 

KC1 . 

G 

KC1  +  Iy2S04 . 

H 

k2so4 . 

I 

K2S04  +  K2S04.MgS04.6H20 . 

32.0 

(83) 

J 

K2S04.MgS04.6H20  +  MgS04.7H20 . 

0.5K2SO4 


2.50 

14.94 

18.8 

O0) 

♦ 
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Cl"  S04--  Mg++  K  +.— (Continued) 


Solid  phases 

Liquid  phase — M 

per  1000M  H20 

KCl  | 

0.5MgCl2  | 

0.5MgSO4  | 

0.5K2SO4 

t  =  0°C. — ( Continued ) 

p 

K2SO4  KOI  -j-  K2SO4.MgSO4.6H2O . 

39.6 

37.6 

10.0 

Q 

KCl  +  K2SO4.MgSO4.6H2O  +  MgS04.7H20 . 

16.2 

85.6 

17.0 

R 

MgS04.7H20  +  MgKCl3.61I20  +  KCl . 

8.4 

134.0 

8.8 

S 

MgSO.JILO  +  MgKCl3.6H20  +  MgCl2.6H20 . 

t  =  25°C;  v.  Fig.  23 

A 

MgS04.7H20 . 

109 

B 

Mg.SO4.7H2O  +  MgS04.6H20 . 

145.4 

30.4 

C 

MgS04.6H20  +  MgS04.H20 . 

177? 

15? 

D 

MgS04.H20  +  MgCl2.6H20 . 

202? 

11? 

E 

MgCl2.6H20 . 

208.0 

F 

MgCl2.6H20  +  MgKCl3.6H20 . 

2.0 

207.0 

G 

MgKCl3.6H20  +  KCl . 

11.0 

142.0 

H 

KCl . 

89.3 

I 

KCl  +  K2S04 . 

84.6 

3.14 

J 

k2so4 . 

24.9 

K 

K2S04  +  MgSO4.K2SO4.6H2O . 

44.0 

31.6 

L 

MgS04.K2S04.6H20  +  MgS04.7H20 . 

116.6 

10.8 

P 

K2S04  +  KCl  +  MgS04.K2S04.4H20 . 

50.0 

42.0 

22.0 

Q 

KCl  +  MgSO4.K2SO4.6H2O  +  MgSO4.KCl.3H2O  +  MgSO4.K2SO4.4H2O . 

21.2 

104.2 

29.2 

R 

MgSO4.K2SO4.4H2O  +  MgS04.7H20  +  MgSO4.K2SO4.6H2O . 

S 

MgSO4.K2SO4.4H2O  +  MgS04.7H20  +  MgSO4.KCl.3H2O . 

(130) 

T 

MgSO4.KCl.3H2O  +  MgKCl3.6H20  +  KCl . 

12.8 

135 

27.8 

U 

MgS04.6H20  +  MgSO  4.711,0  +  MgS04.KC1.3H20 . 

Y 

MgS04.6H20  +  MgSO4.KCl.3H2O  +  MgKCl3.6H20 . 

(170) 

X 

MgS04.H20  +  MgKCl3.6H20  +  MgCl2.6H20 . 

(200) 

t  =  55°C;  v.  Fig.  24 

A 

MgS04.6H20 . 

157 

B 

MgS04.6H20  +  MgS04.H20 . 

(40) 

(128) 

C 

MgS04.H20  +  MgCl2.6H20 . 

(225) 

(2) 

D 

MgCl2.6H20 . 

227.2 

E 

MgCl2.6H20  +  KMgCl3.6H20 . 

2.4 

222.0 

F 

KMgCl3.6H20  +  KCl . 

11.4 

162.0 

G 

106.3 

H 

KCl  +  K2SO4 . 

102.8 

3.9 

I 

35.8 

J 

K2SO4  +  MgSO4.K2SO4.4H2O . 

86.2 

47.4 

K 

MgSO4.K2SO4.4H2O  +  MgS04.6H20 . 

(159) 

(15) 

P 

K2SO4  +  KCl  +  MgSO4.K2SO4.4H2O . 

66.6 

42.4 

22.8 

Q 

KCl  +  MgSO4.K2SO4.4H2O  +  KCl.MgSO4.3H2O . 

57.4 

63.2 

26.4 

R 

MgSO4.K2SO4.4H2O  +  2MgS04.K2S04  +  KCl.MgS04.3H20 . 

30.8 

82.8 

26.0 

S 

MgS04.6H20  +  MgS04.H20  +  MgSO4.K2SO4.4H2O . 

(?) 

(?) 

T 

MgSO4.K2SO4.4H2O  +  2MgS04.K2S04  +  MgS04.H20 . 

13.8 

65.0 

92.2 

U 

2MgS04.K2S04  +  MgSO4.KCl.3H2O  +  MgS04.H20 . 

7.2 

101.8 

66.2 

V 

MgS04.H20  +  MgS04.KC1.3H20  +  MgKCl3.6H20 . 

(178) 

w 

KCl  +  MgKCl3.6H20  +  MgSO4.KCl.3H2O . 

12.4 

160.6 

8.6 

X 

MgS<  >4. 1 1 2.0  +  MgCl2.6H20  +  MgKCl3.6H20 . 

(218) 

t  =  85°C;  v.  Fig.  25 

A 

MgS04.H20 . 

201 

B 

MgS04.H20  +  MgCl2.6H20 . 

CD 

(?) 

C 

MgCl2.6H20 . 

257.0 

D 

MgCl2.6H20  +  MgKCl3.6H20 . 

2.8 

246  0 

E 

MgKCl3.6H20  +  KCl . 

12.0 

183.0 

Tp 

127.0 

G 

KCl  +  K2SO4 . 

122.2 

4.8 

XT 

. 

45.6 

I 

K2SO4  +  2MgS04.K2S04 . 

(82) 

(54) 

J 

2MgS04.K2S04  +  MgS04.ll,0 . 

(180) 

(8) 

P 

K2S04  +  2MgS04.K2S04  +  KCl . 

88.4 

36.3 

26.8 

Q 

KCl  +  2MgS04.K2S04  +  MgS04.H20 . 

29.2 

175.8 

11.8 

R 

(190) 

s 

MgS04.H20  +  MgCl2.6H20  +  MgKCl3.6H>0 . 

(?) 

(?) 

(?) 
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Cl  SO.i  Mg++  K+. — ( Continued ) 


°C 

~13 

14 

18 

20 

25 

25 

26 
35 
63 
65 
76 
85 


_  Invariant  points  (determined  by  approximate  graphical  methods) 

MgS04.7H20  +  MgS04.KC1.3H20  +  MgKCl3.6II20  +  KCi_ 

MgS04.7H20  +  MgS04.KC1.3H20  +  MgS04.K2S04.6H20  +  KC1 
MgS04.7H20  +  MgS04.KC1.3H20  +  MgKCl3.6H20  +  MgS04.6H20 
MgS04.K2S04.6H20  +  MgSO4.K2SO4.4H2O  +  MgS04.KC1.3H20  +  MgS04.7H20 
MgS04.Iv2S04.6H20  +  MgS04.K2S04.4H20  +  MgS04.KC1.3H20  +  IvCl 
MgS04.KC1.3H20  +  MgKCl3.6H20  +  MgS04.H20  +  MgS04.6H20 
MgS04.K2S04.4H20  +  MgS04.KC1.3H20  +  MgS04.7H20  +  MgS04.6H20 
MgS04.K2S04.6H20  +  MgS04.K2S04.4H20  +  K2S04  +  IvCl 
MgS04.K2S04.4H20  +  MgS04.KC1.3H20  +  2MgS04.K2S04  +  KC1 
MgS04.K2S04.4H20  +  2MgS04.K2S04  +  K2S04  +  KC1 
MgS04.KC1.3H20  +  MgKCl,.6H20  +  MgS04.H20  +  KC1 
MgS0i.KC1.3H20  +  2MgSQ4.K2SQ4  +  MgS04.H20  +  KC1 


Cl-  S04 —  Ca++  (is,  250) 
H20  +  HC1  +  CaS04 
t  =  25°C  (18) 


1  CaS04/l 

g  HC1/1 

CaS04.2H20 

2.062 

0 

4.375 

3.646 

9.935 

18.230 

13.565 

36.46 

17.275 

72.92 

t  =  25°C  (250) 

%  HC1* 

g  CaS04f 

(?)i 

0.77 

6.405 

1.56 

8.821 

3.06 

12.639 

4.70 

15.342 

6.12 

16.539 

t  =  ioi°c 

0.77 

11.209 

t  =  102°C 

3.06 

31.780 

t  =  103°C 

6.12 

46.902 

*  Before  saturation, 
t  Per  1  of  saturated  solution. 
t  Composition  of  solid  phase  not 
determined. 


Cl-  S04--  Ca++ 

H20  T  H2S04  -f-  CaCl2 
t  =  25°C  (94) 

M  per  1000M  H20* 
HC1  |  CaS04 
CaS04.2H20 


1.80 

0.580 

3.86 

0.857 

7.90 

1.187 

9.12 

1.341 

15.81 

1.724 

18.49 

1.856 

24.74 

2.114 

32.79 

2.303 

37.83 

2.418 

*  Based  on  data 

from  (18>  250) 

Cl-  SO4--  Ca++  (88,  250,  381) 

H20  +  CaCl*  +  CaS04 
t  =  25°C  (68) 
g  CaCl2/l  |  g  CaS04/l 
CaS04.2H20  (?) 


0 

.0 

2 

056 

7 

489 

1 

244 

11 

959 

1 

181 

25 

770 

1 

096 

32 

045 

1 

080 

51 

531 

1 

016 

97 

023 

0 

841 

192 

705 

0 

465 

280 

303 

0 

203 

367 

850 

0 

032 

(250)* 


t,  °C 

%  CaCl2 

g  CaS04/ 
100cm3 
soln. 

23 

3.54 

0.1225 

24 

6.94 

0 . 0963 

25 

10.35 

0 . 0886 

25 

15.90 

0 . 0734 

25 

16.91 

0 . 0702 

101 

3.54 

0 . 1370 

102 

10.36 

0.1426 

103 

16.91 

(381)* 

0.1301 

,  °c 

g  CaCl2/ 

g  CaS04/ 

lOOg  H20 

lOOg  h2o 

15 

15.0 

0.063 

21 

14.7 

0.086 

39 

15.0 

0.091 

72 

14.9 

0.100 

94 

15.2 

0.110 

138 

14.7 

0.070 

170 

14.82 

0.031 

195 

14.70 

0.022 

*  Composition  of  solid  phase  not 
determined. 


Cl-  SO4--  Ca++  Na+  (S3,  54, 
94) 

H20  T  CaCl2  -f-  Na2S04 
t  =  23 °C  (53) 
g  CaS04/l  |  g  NaCl/1 
CaS04.2H20 


2 

37 

0.99 

3 

02 

4.95 

3 

54 

10.40 

4 

97 

30.19 

5 

94 

49.17 

Cl-  SO 4-  -  Ca++  Na+.— (Cont’d) 
g  CaS04/l  |  g  NaCl/1 
CaS04.2H20 


6.74 

7.50 

7.25 

7.03 

5.68 


75.58 
129.50 
197.20 
229 . 70 
306.40 


CaS04.2H20  +  NaCl 
5.37  I  315.55 


Solid 


phase 
CaS04. 
g  NaCl/1 
t 

0.6 

1.1 

5.1 

10.6 

31.1 

51.4 

139.9 


assumed  to 
2H20  (54) 
g  CaS04/l 
15°C 

2.3 

2.5 
3.1 

3.7 

4.8 

5.6 

7.4 


be 


t  =  23  °C 


0.99 
4.95 
10.40 
30.19 
49.17 
75.58 
129.50 
197.20 
229 . 70 
306.40 
315.55 


t  =  26°C 


0 

91.154 
143.989 
148.343 
176.502 
228.756 
274 . 173 
320.491 


t  =  30°C 


0.5 

10.3 

30.3 

47.3 

73.4 
126.9 
192.4 


2.37 
3.02 
3.54 
4.97 
5.94 
6.74 
7.50 
7.25 
7.03 
5.68 

5.37 

2.121 
6 . 656 
7.179 
7.164 
7.119 
6.794 
6.498 
5.715 

2.5 

3.6 
5.0 
6.1 
6.9 
7.3 

7.7 


Cl-  S04—  Ca++Na +.— (Cont’d) 
g  NaCl/1  |  g  CaS04/l 
Solid  phase  assumed  to  be 
CaS04.2H20 
t  =  52°C 

2.3 


0.5 

1.1 

5.0 

10.10 

29.60 

48.30 

75.70 

131.60 

195.60 

0.5 

10.0 

29.6 

48.8 

132.7 

195.0 


t  =  70°C 


t  =  82°C 


0 

1.0 

5.0 

10.1 

29.5 

48.8 

74.9 
128.7 
195.10 


2.4 
2.9 

3.5 
5.0 

5.8 

6.6 

7.1 

7.4 

2.2 

3.4 

4.9 
5.8 

7.4 
7.6 

2.07 

2.18 

2.65 

3.30 

4.68 

5.54 

6.23 

7.00 

7.51 


t  =  25°C*  (94) 

M  per  1000M  H20 

NaCl 

CaSO 

CaS04.2H20 

29.04 

0.93 

46.83 

1.02 

48.31 

1.02 

58.09 

1.03 

77.14 

1.99 

90.39 

0.95 

112.50 

0.84 

*  By  interpolation  from  Cameron 
(53,  5 4 )  from  data  at  23  and  26°C. 
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Cl-  S04--  Ca++  Na+ 

ci-  SO 

4~~  Ca++  Na 

f  K+ 

ci- 

so  4- 

-  Ca++  K+ 

ci-  SO 

(--  Ba++ 

H20  H-  CaS04  Nad  -J- 

I120  +  CaCl2 

-f-  Na2S04  + 

I120  +  H2S04  +  CaCl2  + 

H20  +  H2S04  +  BaCl2 

Na2S04:  t  =  25°C  (5  9) 

li 

O 

X 

hH 

25° 

(94) 

K2S04 ;  t  — 

25 °C  (94) 

t  =  25°C  (18) 

%  NaCl 

%  Na2S04 

|  %  CaS04 

M  per  1000M  H20 

M  per  1000M  1I20 

Mhci/1 

g  BaS04/l 

Na2SO 

4.10H2O  +  CaS04.- 

NaCl 

k2so4 

CaS04 

HC1 

k2so4 

CaS04 

BaS04 

2H,0 

CaS04.2H20  +  CaS04.K2S04.- 

CaS04.2H20  +  CaS04.K2S04.- 

0.5 

0.666 

0 

21.14 

0.219 

h2o 

h2o 

1.0 

0.892 

2.28 

19.65 

0.180 

3.01 

3. 

55 

0.244 

6.55 

5.308 

0.395 

2.0 

0.101 

4.58 

18.06 

0.157 

7.75 

4. 

01 

0.272 

33.80 

10.94 

0.793 

5.0 

0.086 

7.64 

16.16 

0.135 

16.36 

4. 

58 

0.315 

Na2SO4.10H2O  -f-  Na2S04  -J- 

38.90 

5. 

76 

0.361 

Cl-  S04--  Li+ 

2CaS04.3Na2S04 

67.40 

6. 

56 

0.288 

H20  +  LiCl  +  Li2S04 

13.63 

15.44 

0.025 

CaS04.2H20  +  CaS04. 

K2S04.- 

t  =  30°C  (357) 

Na2S04 

+  2CaS04.3Na2S04 

H20  +  NaCl 

%  LiCl 

%  Li2S04 

16.42 

12.15 

0.022 

111.70 

7. 

03 

0.186 

Li2S04.H20 

18.88 

9.58 

0.023 

0.0 

25.25 

Na2S04 

+  NaCl  +  2CaS04.- 

0.96 

23.60 

3Na2S04 

2.76 

20.43 

22.71 

6.70 

0.022 

ci- 

so4-- 

Ca++  ] 

£+ 

5.12 

17.11 

NaCl  +  CaS04 

2H20 

II20  +  CaCl2  +  Iv2S04 

Cl 

-  SO 

»"  Sr++ 

7.92 

12.94 

25.85 

0.467 

t  = 

25°C  (94);  Cf.  ( 

104) 

41 20  +  HC1  +  SrS04 

12.09 

7.58 

CaS04.2H20  +  2CaS04.- 

M  per  1000M  H20 

t 

=  25°C  (is) 

14.49 

5.27 

3Na2S04 

k2so4 

CaS04 

KC1 

CaCl2 

Mhci/1 

g  SrS04/l 

15.30 

4.48 

11.71 

14.34 

CaS04.2H20  +  CaS04.K2S04.- 

SrS04 

21.04 

1.08 

12.84 

13.42 

h2o 

0.1 

0.48 

30.74 

0.0 

14.93 

10.96 

3.05 

0.232 

0.506 

0.5 

1.26 

Li2S04.H20  +  LiCl.H20 

17.36 

8.98 

1.60 

0 

.327 

6.01 

1.0 

1.88 

45.97 

0.0 

22.27 

5.69 

0 

.706 

22.67 

0.655 

2.0 

2.07 

LiCl.H20 

23.78 

3.89 

0 

.230 

73.12 

9.26 

5.0 

1.61 

46.10 

0.0 

Cl-  SO4--  Na+:  H20  +  NaCl  +  Na2S04  (35.  240,  257,  269,  311,  345,  375) 


Liquid  phase 

Solid  phases 

l  = 

0°C 

t  = 

4.4°C 

t  = 

15°C 

t  = 

16.3°C 

t  = 

25  °C 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

NaCl . 

26.26 

26.35 

26.42 

NaCl  +  Na2SO4.10H2O.  .  . 

25.54 

1.30 

22.48 

5.40 

23.42 

5.63 

22.34 

7.47 

13.53 

15.42 

NaCl  +  Na2S04 . 

22.71 

8.06 

f 

10.70 

1.50 

5.93 

11.63 

13.04 

9.74 

15.65 

Na2SO4.10H2O . 

4.65 

4.21 

18.25 

21.79 

Liquid  phase 

Solid  phases 

t  = 

35°C 

t  = 

40°C 

t  = 

50  °C 

t  = 

60°C 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

NaCl  . 

26.58 

26.70 

26.74 

27.0 

NaCl  4-  NaoSCL  . 

23.46 

6.14 

23.60 

6.1 

23.89 

5.20 

24.6 

5.2 

Na2S04 . 

33.07 

32.5 

30.95 

31.2 

t  = 

75°C 

*  = 

80°C 

t  = 

100°C 

t  = 

105°C 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

NaCl  . 

27.41 

27.5 

28.26 

28.28 

NaCl  4-  Na2S04  . 

24.94 

4.69 

25.30 

5.0 

25.57 

4.48 

26.14 

4.41 

Na2S04 . 

30.27 

30.4 

29.42 

29.49 

Invariant  points 
NaC1.2H20  +  NaCl  + 
Na2S04.10H20  at  -2.85°C 
NaCl  +  Na2SO4.10H2O  + 
Na2S04  at  17.9°C:  NaCl,  22.43 
%;  Na2S04,  7.64% 


Cl“  S04~  -  Na+. — ( Continued ) 

t  =  25°C  (59) 

t.  =  25°C.— 

-( Continued ) 

%  NaCl 

%  Na2S04 

%  NaCl 

%  Na2S04 

Na2SO 

4.10H2O 

Na2SO4.10H2O  +  Na2S04 

0 

22.11 

13.60 

14.76 

2.27 

20.44 

Na2S04 

4.42 

18.59 

16.57 

11.62 

6.35 

16.23 

19.15 

9.11 

9.94 

14.55 

21.92 

7.04 

11.61 

14  42 

22.66 

6.94 

t  =  25°C. — ( Continued ) 
%  NaCl  |  %  Na2S04 


Na2S04  "I-  NaCl 


22.96  | 

6.86 

NaCl 

23.92 

4.72 

24.91 

2.44 

26.26 

0.0 
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A 

B 

C 

D 

E 

F 

G 

H 

P 

Q 

R 

S 

R 

S 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

P 

Q 

R 

S 


Cl-SOr-Na+  K+ 

H20  +  Na2S04  +  KCI  (35,  97,  269) 
V.  Figs.  26,  27,  28 


Solid  phases 


Na2SO4.10H2C . 

Na2SO4.10H2O  +  NaCl . 

NaCl . 

NaCl  +  KCI . 

KCI . 

KCI  +  Iv2S04 . 

Iv2S04 . 

K2S04  T  Na2SO4.10II2O . 

Na2SO4.10H2O  +  K2S04  +  K3Na(S04)2 

K2S04  +  KCI  +  K8Na(S04)2 . .  ‘ 

KCI  +  K3Na(S04)2  +  Na2SO4.10H2O. . 
KCI  +  NaCl  +  Na2SO4.10H2O . 


t  =  Q°C  (35);  v .  lug.  26 


KCI  +  K3Na(S04)2  +  Na2SO4.10H2O. 
KCI  +  NaCl  +  Na2SO4.10H,O . 


K2S04  +  K*Na(S04), . 

Na2SO4.10H2O  +  K3Na(S04)2. 


Na2SO4.10H2O . 

Na2SO4.10H2O  +  Na2S04 . 

Na2S04  +  NaCl . 

NaCl . 

NaCl  +  KCI . 

KCI . 

KCI  +  K2S04 . 

Iv2S04 . 

K2S04  +  K3Na(S04)2 . 

Na2SO4.10H2O  +  K3Na(S04)2 . 

Iv2S04  +  KCI  +  K3Na(S04)2 . 

KCI  +  NaCl  +  K3Na(S04)2 . 

NaCl  -f-  Na2S04  -1  K3Na(S04)2 . 

Na2SO4.10H2O  Na2S04  -(-  K3Na(S04)2. 


t  =  0°C  (97) 
t  =  0°C  (269) 
t  =  25 °C  (35);  Fig.  27 


Na2S04 . 

Na2S04  +  NaCl . 

NaCl . 

NaCl  +  KCI . 

KCI . 

KCI  +  K2S04 . 

k2so4 . 

K2S04  +  K3Na(S04)2 . 

Na2S04  +  K«Na(S04)2 . 

K2S04  T  KCI  +  K3Na(S04)2. . 
KCI  +  NaCl  +  K|Na(S04)2. . . 
NaCl  +  Na2S04  +  K3Na(S04)2 


t  =  50°C  (35) 


NaCl  +  Na2S04  +  K3Na(S04)2 
NaCl  +  KCI  +  K3Na(S04)2. . . 


Na2S04 . 

Na2S04  NaCl . 

NaCl . 

NaCl  +  KCI . 

KCI . 

KCI  +  K2S(). . 

K2S04 . 

K2S04  +  K,Na(SC4)?. 
Na2S04  +  KjNorC'u 


t  =  55°C  (97) 
t  =  75 °C  (35) 


Liquid  phase — M  per  1000M  H20 


89.8 

83.2 


109.3 

116.3 
85.9 


29.8 

58.6 


70.2 

120.0 

117.8 


23.4 

8.0 

110.1 

16.96 


NaCl 

|  KCI 

|  0.5Na2SO4 

|  0.5K2SO4 

11.70 

106.6 

4.64 

107.7 

97.19 

25.50 

68.10 

67.32 

2.50 

14.94 

16.00 

18.60 

23 . 00 

32.00 

12.00 

38.8 

43.0 

5.74 

83.4 

24.3 

6.70 

98.9 

18.9 

7.50 

87.4 

28.4 

7.00 

95.0 

26.4 

6.80 

15.0 

20.00 

20.0 

20.00 

70.8 

58.1 

55.0 

99.1 

24.9 

109.8 

92.1 

39.3 

89.3 

88.2 

3.0 

24.9 

16.96 

27.4 

78.5 

19.3 

20.9 

71.0 

4.6 

86.2 

39.6 

8.9 

107.5 

5.7 

22.8 

43.8 

56.5 

15.1 

113.7 

103.9 

18.5 

112.5 

89.6 

53.2 

104.2 

102.0 

3.8 

35.2 

17.2 

35.9 

116.0 

19.4 

14.4 

84.7 

5.3 

82.7 

54.0 

8.0 

80.3 

29.2 

23.50 

25.6 

106.7 


4.4 

43.0 

38.46 

24.34 
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Cl"  SOr-  Na+  K4 


-(C ontinued) 


Solid  phases 

Liquid  phase — M  per  1000M  H20 

NaCl 

KC1 

0.5Na2SO4 

0.5K2SO4 

t  =  75°C. — ( Continued ) 

K2S04  +  KC1  +  K,Na(S04)t . 

17.6 

102.9 

5.86 

KC1  +  NaCl  +  K3Na(S04)2 . 

78.46 

71.0 

8.46 

NaCl  -(-  Na2S04  +  Iv3Na(S04)2 . 

87.1 

38.0 

22.5 

O 

O 

O 

CO 

00 

II 

•4-0 

NaCl  +  Na2S04  +  K3Na(S04)2 . 

87.2 

42.4 

22.5 

KC1  +  NaCl  +  K3Na(S04)2 . 

78.8 

77.6 

8.8 

t  =  100°C  (35);  v .  Fig.  28 

A 

Na2S04 . 

105.7 

B 

Na2S04  "I*  NaCl . 

112.7 

16.24 

C 

NaCl . 

121.6 

D 

NaCl  +  KC1 . 

84.4 

85.0 

E 

KC1 . 

135.8 

F 

KC1  +  K2S04 . 

131.5 

5.86 

G 

K2SO4 . 

48.1 

H 

K2S04  +  K3Na(S04)2 . 

34.4 

42.4 

I 

Na2S04  +  K3Na(S04)2 . 

105.8 

28.2 

P 

K2S04  +  KC1  +  K3Na(S04)2 . 

9.82 

120.8 

6.48 

Q 

KC1  +  NaCl  +  K3Na(S04)2 . 

78.5 

87.3 

9.56 

R 

NaCl  +  Na2S04  +  K3Na(S04)2 . 

110.4 

24.6 

22.7 

°C 

Invariant  points  (269) 

4.4 

NaCl  +  KC1  +  Na2SO4.10H2O  +  K,Na(S04)2 . 

92.8 

28.8 

10.84 

16.3 

NaCl  +  Na2S04  +  Na2SO4.10H2O  +  K3Na(S04)2 . 

89.6 

18.4 

32.60 

Cl-  SO4--  K+  (35,  269) :  h20  +  KC1  +  K2S04 


Liquid  phase 


Solid  phases 

II 

O 

0 

G 

t  =  4.4°C 

t  =  16.3°C 

t  =  25°C 

O 

O 

O 

iO 

II 

O 

O 

IO 

II 

t  =  100°C 

%  KC1 

%  K2SO4 

%  KC1 

%  K2SO4 

%  KC1 

%  k2so4 

%KC1 

%  k2so4 

%  KC1 

%  k2so4 

%KC1|%K2S04 

%KC1 

%  k2so 

KC1 . 

21.99 

21.59 

0.94 

6.74 

23.22 

22.55 

0.74 

8.42 

25.35 

24.15 

1.08 

9.22 

26.99 

26.51 

1.18 

10.73 

30.12 

29.32 

1.28 

14.59 

33.21 

32.31 

1.45 

17.22 

35.98 

34.61 

1.80 

18.98 

KC1  +  K2S04 . 
K2S04 . 

H20  +  KC1  +  K2SO4  (303) 

j  %  KC1  |  %  K*SO«  I!  i  %  KC1  |  %  K2SQ4 


KC1  +  K2S04 


10 

23.4 

1.0 

60 

30.1 

1.33 

20 

24.8 

1.06 

70 

31.3 

1.39 

30 

26.2 

1.14 

80 

32.5 

1.47 

40 

27.6 

1.20 

90 

33.7 

1.54 

50 

28.9 

1.27 

100 

34.7 

1.61 

Cl-  HS03-  C10H,NH2+  CuHtSOs-  (391) 

H20  +  HC1  +  C10H7NH2.C10H7SO3H,  a-  and  /3-Naphthylamine 
naphthalene-a-  and  /3-sulfonates 


Liquid  phase — g  per  lOOg  solvent  (0.01  N  HC1) 

c 

a,  a-salt 

a,  /3-salt 

P,  /3-salt 

/3,  a-salt 

Fe,  /3-salt* 

25 

0.3125 

0.2039 

0.0563 

0 . 1735 

0.3022 

30 

0.4131 

0.2391 

0.0599 

0.2078 

0.3470 

35 

0.5007 

0.2985 

0 . 0736 

0.2533 

0 . 4233 

40 

0.5991 

0.3675 

0.0816 

0.3150 

0.5135 

45 

0.7340 

0.4420 

0.1008 

0.3985 

0.6174 

50 

0.8356 

0.5398 

0.1171 

0.4954 

0.7711 

55 

0.9733 

0 . 6246 

0.1434 

0 . 6044 

0.9171 

60 

1.113 

0 . 6542 

0.1656 

0.7391 

1.056 

65 

1.305 

70 

1.368 

0.8493 

0 . 2393 

1.141 

1.393 

80 

1.571 

1.283 

0.3395 

1.829 

1.985 

90 

2.028 

2.132 

0 . 4667 

2.980 

2.882 

98 

2.651 

2.951 

0.6218 

4.790 

3.764 

*  Anhydrous.  Composition  of  this  salt  given  (391 )  since  it  is  used  to  identify 
the  /3-acid. 


Cl-  HSO3-  C10H,NH,+  CioH6(S03)2--(3;)1) 

H20  +  HC1  +  (C1oH7NH2)2.C1„H6(S03H)2,  a-N  aphthy  la  mine 
naphthalenedisulfonate 


Liquid  phase — g  per  lOOg  solvent  (0.01  N  HC1) 


°C 

1,  5- 

1,  6- 

2,  6- 

2,  7- 

sulfonate 

sulfonate 

sulfonate 

sulfonate 

25 

0 . 0605 

2.29 

0.5170 

0 . 8689 

30 

0.0694 

3.20 

0.6082 

0.9805 

35 

0.0853 

4.21 

0.7178 

1 . 1620 

40 

0.0972 

7.15 

0.8943 

1.364 

45 

0.1033 

9.59 

1.005 

1.599 

50 

0.1253 

1.161 

1.931 

55 

0.1563 

1.288 

2.405 

60 

0 . 1638 

1.462 

3.386 

70 

0.2212 

2.062 

10.300 

80 

0 . 2902 

2.881 

35.20 

90 

0.4010 

3.770 

87.70 

98 

0.4635 

4.724 

H20  +  HC1  +  (CioH7NH2)2.CioH6(S03H)2;  /3-Naphthylamine 
naphthalenedisulfonate 


°C 

Liquid  phase — g  per  lOOg  solvent  (0.01JV  HC1) 

1,  5- 

sulfonate 

1,  6- 

sulfonate 

2,  6- 

sulfonate 

2,  7- 

sulfonate 

25 

0.0727 

0.2952 

0.0296 

0 . 1327 

30 

0.0765 

0.3898 

0.0386 

0.1454 

35 

0.0887 

0.4934 

0.0412 

0.1917 

40 

0.1107 

0.5600 

0.0422 

0.2160 

45 

0.1233 

0 . 6789 

0.0594 

0.2737 

290 


INTERNATIONAL  CRITICAL  TABLES 


Cl-  HSO3- 

c,„h7nh2+ 

C10He(SO3)5 

. — ( Continued ) 

Liquid  phase — g  per  lOOg  solvent  (O.OliV  HC1) 

°c 

1,  5- 

sulfonate 

1,  6- 

sulfonate 

2,  6- 

sulfonate 

2,  7- 

sulfonate 

50 

0.1493 

0.8105 

0.0614 

0.3312 

55 

0.1701 

0.9546 

0.0702 

0.4241 

60 

0 . 1882 

1.245 

0.0806 

0.4684 

70 

0.2562 

1.852 

0.1093 

0.6791 

80 

0 . 3204 

2.695 

0.1626 

0.9735 

90 

0 . 4427 

4.019 

0 . 2207 

1.433 

9S 

0.5887 

5.726 

0.2943 

1.861 

Cl-  Te++++ 

H20  +  HC1  +  Te02 
t  =  18°C  (226)* 


Mhci/1 

Mtso,/! 

Te02 

0.10 

0 . 00057 

0.22 

0.0012 

0.46 

0.0037 

0.92 

0.0091 

H2Te03 

0.0 

0 . 0006 

*  The  author  also  determined  con- 
centrations  of  Te++++  in  solutions 
made  by  adding  H2Te03  and  HC1  to 
water,  and  showed  that  H2Te03  is 
changed  to  Te++++  and  H2O  by  slight 
increase  in  H+.  Assuming  H2Te03 
+  4H  +  ->  Te++++  +  3H2O  he  calcu¬ 
lated  the  following  constants; 
Ki  =  (Te++++)  t  (H+)4  =  300  with 
H2Te03  as  a  Bolid  phase. 

K2  =  (Te++++)  -7-  (H+)4  =  0.021  with 
Te02  as  a  solid  phase. 

Assuming  H2Te03  is  a  base  he  deter¬ 
mined  the  dissociation  constant; 

Ks  =  (Te++++)  X  (OH-)4  H-  (H2Te03) 


=  1.5  X  IO-44. 


Cl-  N03-  C204—  Ca++  K+ 
H2O  HNO3  CaCl2  “f* 

K2C2O4 

t  =  24°C  (172) 

g  KNO3/I* 

g  CaO/1* 

CaC20.jf 

0 

1 . 1873 

0.5055 

1 . 1973 

1.011 

1.2000 

2.022 

1.2086 

4.044 

1.2193 

10.110 

1.260 

20.22 

1.321 

30.33 

1.3686 

40.44 

1.4366 

50.55 

1.4946 

*  HC1  =  18.23g/l  throughout  the 

liquid  phases. 

t  Authors  do  not  state  whether  solid 
phase  was  hydrated. 

Cl-  NO3-  T1+ 

H20  +  HN03  +  T1C1 

t  =  25°C  (185) 

%  HN03 

%  T1C1 

T1CI 

0.0 

0.3967 

3.075 

0.5830 

6.114 

0.6644 

11.914 

0.7607 

22.17 

0.8735 

Cl-  NOs-  T1+  K+ 

H20  +  TINOs  +  KC1 


t  =  25°C  (40) 


Mkno«/1 

Mtici/1 

T1C1 

0.0 

0.01607 

0.02001 

0.01716 

0.0500 

0.01826 

0.10005 

0.01961 

0.3002 

0.02313 

1.005 

0.3072 

Cl-  N03-  Ag+ 

H20  +  AgCl  +  AgN03 

t  =  20°C  (2  49) 

%  AgCl* 

-  %  AgNOa* 

AgCl 

0.09137 

66.67 

0.05758 

57.11 

0.03608 

50.00 

0.01607 

40.00 

0 . 00979 

33.33 

*  Solution  alsc 

contained  small 

amounts  of  NaCl. 

Cl-  NO3-  Ca++ 

H20  +  CaCl 

2  +  Ca(N03)2 

t  = 

?  (19) 

%  CaCl2 

%  Ca(N03)2 

Ca(N03)2.4H20 

4.60 

55.00 

7.27 

52.90 

11.05 

53.40 

10.70 

54.40 

7.57 

65.28 

CaCl2.4H20 

42.35 

17.03 

44.70 

11.45 

45.00 

10.81 

ci-  no3- 

Ca++  K+ 

H20  +  CaCl2  +  KNO3 

l  =  30°C  (19)* 

%  KC1  | 

%  Ca(N03)2 

KC1  +  KNO3 

24.6 

16.2 

KNO3  +  Ca(N03)2  (?) 

18.20 

45.80 

Ca(N03)2  (?)  +  Ca(N03)2.- 

4H20 

9.00 

73.50 

%  CaCl2 

%  KNOa 

KC1  +  KNO3 

19.6 

26.00 

KC1  +  CaCl2.4H20a 

50.70 

5.20 

*  A  probable  diagram  for  this  sys¬ 
tem  based  upon  extrapolation  of  the 
data  given  above  and  those  given  for 
the  four  three-component  systems 
is  given  by  the  author. 

Cl-  NO,-  Sr++ 

H20  +  HN03  +  SrCl2 


t  =  25°C  (161) 

M  per  lOOOg  H20 

HNO3 

0.5SrCl2 

SrCl2.6H20 

0.0 

7.034 

0.1771 

7.028 

0.3521 

7.034 

1.277 

7.034 

Cl-  NO  3-  Sr++ 

II20  +  SrCl2  +  Sr(N08)2 

t  =  25°C  (161) 

%  SrCl2 

%  Sr(N03)2 

SrCl2.6H20 

35.798 

0.0 

35.500 

0.923 

34.461 

3.769 

33 . 299 

6.947 

28.983 

18.455 

ci-  no3- 

Sr++  Na+ 

H20  +  SrCl2  +  NaN03 

t  =  25 °C  (lei) 

M  per  lOOOg  H20 

NaNOj 

0.5SrCl2 

SrCl2.6H20 

0.0 

7.034 

0.3621 

7.198 

0.5010 

7.270 

3.5530 

7.276 

6.856 

6.844 

Cl-  NO 3-  Sr++  K+ 


H20  +  Sr(N03)2  +  KC1 
t  =  25°C  (161) 

M  per  lOOOg  H20 
KNO3  |  0.5SrCl2 
SrCl2.6H20 


0.0 

0.09796 

0.4755 


7.034 

7.122 

7.406 


Cl-  N03-  Ba++ 

H20  +  BaCl2  +  Ba(N03)2 
t  =  30°C  (88) 


%  BaCl2 

%  Ba(NO 

BaCl 

2.2H20 

27 

60 

0 

27 

38 

1.58 

26 

91 

4.13 

26 

64 

5.37 

BaCl2.2H20 

+  Ba(N03) 

26 

11* 

7.88* 

Ba(N03)2 

22 

70 

7.94 

16 

14 

7.92 

13 

75 

8.20 

6 

06 

9.55 

0 

0 

10.33 

t  =  20°C  (12  6) 
BaCl2.2H20 
26.07  [  1.31 


BaCl2.2H20  +  Ba(N03)2 


25.09 

6.93 

Ba(N03)2 

20.81 

6.54 

12.31 

6.72 

7.51 

7.17 

*  Mean  of  several  results. 


A 

B 

C 


D 

E 

F 

G 

H 


P 


Q 


Cl-  NO3-  Ba++  Na+:  H 


Solid  phases 


20  +  BaCl2  +  NaNOj;  v.  Fig.  29 


Liquid  phase — M  per  1000M 

H20 

0.5Ba- 

0.5Ba- 

| 

ci2 

(NOi), 

NaCl  NaNOs 

t  =  30°C  ( 

8 

s) 

Ba(NOj), . 

15.92 

Ba(NOa)2  +  BaCl2.2H20 . 

69.91 

16.90 

r 

65.90 

BaCl2.2H20 . 

49.10 

22.58 

27.90 

54.14 

BaCl2.2H20  +  NaCl.  .  .  . 

9.07 

NaCl .  / 

110.80 

l 

83.26 

NaCl  +  NaNOs . 

NaNOj .  | 

62.56 

NaN03  “h  BafNOa)? . 

5  7  fi 

r 

5.18 

Ba(NOj)i . 

5.93 

l 

8.30 

Ba(NOi)i  +  BaCl2.2H20 .  i 

37.29 

15.09 

42.92 

17.11 

15.41 

80.70 

Ba(N03)2  +  BaCl2.2H20  +  NaCl.  . . . 

0.31 

17.68 

112.37 

NaNOj  +  Ba(N03)2 .  i 

4.76 

36.  17 

4.34 

66.78 

NaNOa  +  Ba(NOs)2  +  NaCl . 

4  19 

7n  on 

NaCl  +  NaNOs . 

2.82 

70.55 

t  =  20°C  (»2«) 

5.92 

Ba(N03)2 . 

4.14 

4.68 

Ba(NOj)i  +  NaNOo . 

2.63 

NaNO, .  / 

42.82 

. \ 

52.95 

84.98 
132.46 
140.56 
204 . 58 
206.12 
67.76 
37.18 
17.22 


160.00 

141.04 

131.49 

131.17 

13.13 

37.26 
128.98 
184.86 
142.77 
132  76 


♦ 
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Cl”  N03-  Ba++  Na4 


-( Continued ) 


Solid  phases 

Liquid  phase — M  per 
H20 

1000M 

0.5Ba- 

Cl2 

0.5Ba- 

(NOj)2 

NaCl 

NaNOj 

t  =  20°C. — ( Continued ) 

NaNOa  +  NaCl . 

76.06 

115.02 

87.01 

73.51 

NaCl . 

90.52 

62.70 

3.90 

106.53 

NaCl  4-  Bad,  2H?0 . 

7.26 

104.65 

9.66 

87.63 

15.01 

76.06 

BaCh.l’ll.O . 

23.00 

59.17 

16.92 

31.89 

62.05 

24.85 

BaCh.2H;0  +  Ba(NOj)! . 

63.78 

14.04 

49.51 

12.40 

Ba(NOi), . 

26.27 

11.43 

15.22 

11.57 

NaNOa  +  Ba(N03)2 . 

4.13 

37.47 

148.45 

NaCl  +  Ba(NOj)s . 

0.32 

81.03 

84.99 

BaCh.2H20  +  Ba(NOah . 

56.89 

13.00 

9.04 

Ba(NOj)i  4-  NaCl  4-  NaN03 . 

0.32 

78.39 

112.72 

NaCl  4-  Ba(NOi)i  4-  BaCl2.2H20.  . . . 

14.42 

109 . 08 

1.55 

Cl”  NOr  Ba++  Na+ 
I120  +  BaCl2  +  NaNO, 
l  =  30°C  (86) 


Solid  phases 

Liquid 

phase — M  per 
H20 

1000M 

0.5Ba- 

Cl2 

0.5Ba- 
.  (NOs)2 

NaCl 

NaNOa 

Ba(N03)2 . 

15.88 

( 

4  36 

66.84 

141.16 

Ba(N03)2  .NalNlOa . 1 

4.76 

36.20 

156.16 

NaNOa . 

204 . 90 

NaNOa  +  NaCl . 

2.82 

70 . 74 

131.20 

f 

37.28 

15.18 

42.92 

Ba(Jl2.2H20  -j-  Ba(N03)2.  .  .  .  \ 

17.21 

15.41 

80.92 

NaCl  +  BaCl2.2H20  +  Ba- 

(N03)2 . 

27.18 

20.48 

103.16 

NaCl  +  Ba(N03)2  +  NaN03. .  . 

4.33 

70.70 

131.52 

Cl-  N03-  Na+  (38,  88,  126,  307) 

H20  +  NaCl  +  NaNOa 


Solid  phases 

Liquid  phase — *  = 

g  per  lOOg  H20;  f  =  %  NaC: 

;  %  NaNOa 

t  =  5°C 

(307) 

t  =  15.5°C 

(38) 

t  =  20  °C 

(126) 

t  =  25°C 

(307) 

t  =  30°C 
(88) 

t  =  50°C 

(307) 

t  =  100°C 

(307) 

* 

o 

d 

* 

* 

CO 

o 

A 

H— 

6 

d 

Sz; 

09 

O 

'A 

c3 

A 

4— 

o 

d 

o 

A 

c4 

A 

* 

o 

A 

* 

CO 

O 

A 

d 

£ 

d 

A 

4— 

CO 

O 

A 

oj 

A 

* 

d 

c3 

A 

* 

CO 

O 

A 

o3 

A 

* 

d 

o3 

A 

* 

o 

A 

d 

£ 

35.74 

26.43 

36.04 

26.47 

36.72 

39.2 

20.91 

10.52 

18.45 

18.62 

35.07 

5.0 

16.14 

24.17 

28.40 

43.9 

NaCl . 

17.04 

21.52 

17.34 

21.30 

33.90 

10.0 

13.11 

32.02 

32.87 

15.0 

NaCl  +  NaNOs  . 

27.60 

41.70 

14.37 

28.25 

13.80 

30.34 

23.62 

58.01 

12.48 

33.67 

20.50 

84.8 

19.20 

158 

r 

19.42 

50.10 

11.36 

31.61 

9.56 

34.85 

15.00 

70.69 

10.89 

35.77 

114.1 

176 

76.30 

5.34 

38.34 

7.67 

37.18 

10.00 

77.46 

4.05 

43.39 

NaN03 . 

2.93 

41.59 

5.00 

84.67 

0 

49.16 

0 

45.47 

91.86 

Cl-  N03-  Na+  K+  (307) 

H20  +  NaN03  +  KC1;  v.  Fig.  30 

Liquid  phase — M  per  1000 M  H20 


t  =  5°C  |  t  =  25°C  I  t  =  50°C_ 1  t  =  100°C 


Solid  phases 

d 

03 

A 

d 

w 

o 

A 

d 

£ 

O 

A 

A 

d 

c3 

A 

d 

A 

o 

A 

d 

£ 

CO 

O 

A 

A 

d 

o3 

A 

d- 

A 

o 

A 

d 

& 

O 

A 

A 

d 

A 

d 

A 

o 

A 

d 

O 

A 

A 

A 

KN03 . 

30.0 

68.3 

151.5 

438 

B 

KN03  +  KC1 . 

72.27 

18.07 

84.4 

40.6 

93.6 

93.6 

100 

354.5 

C 

KOI . 

71.9 

86.9 

103.4 

135.5 

D 

KC1  +  NaCl . 

97.0 

25.3 

91.4 

39.7 

87.3 

55.3 

84.1 

87.5 

E 

NaCl . 

110.0 

111.0 

113.0 

120.6 

F 

NaCl  +  NaN03 . 

85.0 

88.3 

72.7 

122.9 

63.12 

179.6 

59.2 

334.6 

G 

NaNOa . 

161.6 

194.6 

241.5 

373.1 

H 

NaNOa  +  KNOa . 

173.9 

32.3 

213.6 

82.3 

285.7 

160.7 

495.6 

389.4 

P 

NaNOa  +  KNOa  +  NaCl. 

89.58 

93 . 75  25 . 0 

73.4 

135.5 

73.4 

37.7 

234.3 

146.4 

20.16 

439.4 

346.8 

Q 

KC1  +  NaCl  +  KNOa.. .  . 

118.6 

1.54 

36  86  127.7 

71.9 

184.5 

12.91 

126.3 

110.5 

113.5 

342.6 
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Cl-  NOr  K+ 

H20  +  KC1  +  KNOs 
t  =  17.50°C  (38) 


%  KC1 

1  %  KNO 

KC1 

25.06 

0 

22.95 

5.49 

22.59 

7.30 

21.65 

10.19 

KC1  +  KNOa 


21.02  12.28 

kno3 

20.13  13.54 

18.07  13.95 

16.13  14.54 

12.64  15.82 

10.28  17.00 

6.58  19.07 

4.03  20.84 

0  23.81 

g  per  lOOg  II20  (307) 
t  =  5°C 

KC1  |  KN03 
KC1 


Cl  N03  K+. — ( Continued ) 
g  per  lOOg  II20  (307) 


KC1 

10 

5 

0 


NaCl 


KNOa 

31.49 

34.89 

38.85 


t  =  50°C 
KC1 


42.80 

41.39 


24.05 


Cl  N03  K+. — ( Continued ) 
t  =  25  °C  (1 9) 


KC1  +  ICNOa 
38.75  52.54 

NaCl 

0.0  |  85.10 

t  =  100°C 
KC1 

56.0  | 

KC1  +  KN03 
41.6  |  199.0 

NaCl 

0.0  |  246 

g  per  lOOg  H20  (14) 
t  =  0°C 


%  KC1 

%  kno3 

KC1 

27.20 

0.0 

23.43 

11.63 

KC'l  +  IvN03 

21.90 

16.65 

kno3 

10.48 

22.00 

0.0 

31.40 

Cl-  NH4+  (14) 

H20  +  HC1  +  NH4C1 
g  per  lOOg  H20 
t  =  0°C 


29.76 

0.0 

KC1 

I  KNOa 

16.32 

11.40 

KC1 

KC1  +  KNOa 

28.355 

0.0 

29.87 

10.14 

28 . 425 

2.5276 

NaCl 

28.360 

5 . 0553 

0.0 

16.83 

28 . 760 

10.1103 

t  = 

25°C 

t  = 

25°C 

KC1 

KC1 

35.98 

0 

36.415 

0.0 

35.80 

5 

36.500 

2.5276 

35.54 

10 

36.165 

5 . 0552 

35.12 

15 

35.880 

10.1103 

KC1  +  KNOa 

IvN03 

34.92 

22.79 

35 . 520 

15.165 

NaCl 

7.4553 

32.485 

15 

28.93 

0.0 

38.448 

HC1 

NH4CI 

NH4CI 

0.0 

29.84 

0.9116 

28.643 

1.8233 

27.123 

3 . 6468 

24.535 

t  = 

25°C 

NH4CI 

9.0 

39.51 

0.9116 

38.085 

1.8233 

36 . 600 

3 . 6465 

33.905 

L4 

H20  T  NH4CI  -(-  AS2O3 
t  =  30°C  (352) 

%  NH4CI  |  %  As203 

As203 


Cl-  NH4+  As02_. — (Cont’d) 
%  NH4C1  !  %  As20- 

NH.,Cl.As2Oa 


21.09 

24.61 

27.18 


0.490 

0.432 

0.398 


NH4C1.As20?  +  NH4CI 
29.52  [  0.291 

NH4CI 

29.30  |  0.0 

Cl"  NH4+  C03  (273) 

H20  +  NH4CI  +  (NH4)2C03 
t  =  0°C 

%  (NH4)2C03  %  NH4CI 

(NH4)2C03 


0.0 

3.86 


2.26 

2.29 


Cl-  NH,+  C03~-  Na+  (273) :  h20 


As203  NH4C1.As203 

7.08  |  2.28 

NH4C1.As203 
9.08  1.31 

11.76  0.993 

T-  NH4CI  +  Na2C03;  v.  Fig.  31 


35.82 

0.0 

(NH4)2C08  j  NH4CI 

30.9o 

14.42 

NH4C1 

9.27 

19.40 

0.0 

22.90 

t  = 

15°C 

(NH4)2COa 

38.27 

0.0 

(NH4)2CO 

a  +  NH4CI 

31.72 

16.27 

NH4CI 

11.79 

21.23 

0.0 

26.09 

Cl-  NH4+  C204  (82) 

II20  +  NH4CI  +  (NH4)2C204 

°c 

%  NH4CI 

% 

(NH4)2- 

c204 

NH4CI  +  (NH4)2C204.H20 

15 

26.35 

0.14 

50 

32.55 

0.67 

Solid  phases 


Liquid  phase — M  per  1000M  H20 


l  =  0°C 


A  !  NH4CI. 


C 

D 

E 

F 

G 

H 


I 

J 


NH4CI  -f-  NaCl . 

NaCl . 

NaCl  +  Na2C03.|H20 . 

Na2C03.4H20  -j-  Na2CO3.10II2O 
Na2CO3.10H2O . 


_ j _ t  =  15°C;  v.  Fig.  31 _ 

NaCl  INILCII  0.5Na2CQ3  |0.5(NH4)2CQ3 1  NaCl  |NH4C1|  0.5Na2CQ3  |  0.5(NH4)2CQ3 


Na2CO3.10H2O  +  Na2C03.|H20. 

Na2C03.|H20 . 

Na2C03.|H20  -f  (NH4)2C03  . . . . 


(NH4)2C03 


(NH4)2C03  +  NH4CI. 


Na2C03.|H20  +  (NLLLCOa . 

NH4CI  +  (NH4)2C03  +  Na2C03.|H20. 
NH4CI  +  Na2C03.  II 20 . 


26.5 
86.11 

109.6 

106.2 

93.26 

38.5 


100.0 

82.5 

52.8 


48.50 

14.1 

24.4 

72.0 

75.9 


88.9 

52.5 

74.7 

42.7 
34.2 


14.9 

19.36 

30.6 

48.2 

41.43 

23.43 
61 . 13 


28.9 


67.5 

1.87 

240.2 

209.3 


212.6 
295.5 
235 . 8 
244.0 
340.0 
75.8 


48.3 
76.0 

109.9 

89.6 

69.8 

55.4 


80.4 

18.0 

85.3 
144.8 

99.4 


118.8 

85.8 

68.3 


34 

48.8 
105.4 

77.8 

90.6 
23.3 

50.6 

43.7 


46.5 

48.5 

45.5 
56.0 
62.2 
55.4 
54.0 

14.6 


70.1 

103.5 

244.5 
222.0 

232.5 
230.0 

229 . 5 

228.7 
276 
226.3 

364.7 
343.2 

99.3 
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Cl"  NH4+  CO;)--  Na  +— (Continued) 


Solid  phases 

Liquid  phase — M  per  1000M  H20 

O 

O 

O 

II 

■*0 

t  = 

15°C;  v.  Fig.  31 

NaCl 

NH4C1 

|  0.5Na2CO3 

0.5(NH4)2CO3 

NaCl 

NhLCl 

0.5Na2CO3 

0.5(NH4)2CO3 

Q 

NH4CI  +  NaCl  +  Na2C03.|H20 . 

91.6 

25.7 

83.3 

106.4 

46.9 

61.2 

NH4CI  +  NaCl . 

86.1 

50.9 

14.0 

73.6 

67.5 

4.8 

NaCl  +  Na2C03.|H20 . 

107.1 

7.16 

18.0 

104.1 

14.2 

46.0 

X 

Na2C03.fH20  +  Na2CO3.10H2O . 

29.76 

39.46 

In  the  work  at  15°C  (273)  no  examination  of  the  solid  phases  found  was  made.  In  the  later  article  the  writer  states  that  both 
Na2C03.MH20  and  Na2CO3.10H2O  were  present  as  solid  phases  at  both  0°  and  15°  and  reports  the  points  E,  G,  and  X  separating  the 
Na2C03.MH20  from  the  Na2CO3.10II2O  field. 


Cl-  NH4+  HCO3-  Na+  (122,  384) ;  h20  +  NH4HCO3  +  NaCl;  v.  Fig.  32 


Liquid  phase — M  per  1000M  H20 


Solid  phases 

t  =  0°C  (122);  v.  Fig.  32 

t  = 

15°C  (122);  v. 

Fig.  32 

=  15°C  (384) 

i=30°C(i22);V.Fig.32 

CO 

0 

U 

a 

W 

a 

O 

W 

tz; 

6 

0 

hh 

HH 

c3 

£ 

r— t 

O 

S3 

£ 

«o 

O 

O 

W 

O' 

a 

a 

O 

•O' 

H 

a 

NaHCOs 

O 

o3 

6 

0 

K 

■O' 

a 

a 

O 

■O' 

a 

a 

NaHC03 

O 

<3 

a 

eo 

O 

O 

a 

■O' 

a 

a 

O 

•O' 

a 

a 

CO 

O 

O 

a 

c3 

£ 

O 

S3 

a 

A 

Nall  CO. 3 . 

14.8 

18.9 

20.5 

23.6 

B 

NaHC03  +  NaCl . 

1.6 

108.0 

2.2 

109.1 

2.23 

109.3 

3.1 

110.2 

C 

NaCl . 

109.6 

110.2 

110.2 

110.9 

D 

NaCl  +  NH4C1 . 

49.1 

88.0 

67.0 

81.9 

63.4 

83.5 

85.9 

76.7 

E 

NH4C1 . 

100.3 

119.5 

117.8 

140.2 

F 

NH4CI  +  nh4hco3 . 

8.3 

97.6 

14.6 

115.2 

15.6 

114.5 

20.7 

133.2 

G 

NH4HC03 . 

21.96 

42.5 

42.44 

61.6 

H 

NH4HCO3  +  NaHCOs . 

25.0 

10.4 

38.9 

12.8 

45.0 

13.45 

52.4 

14.9 

P 

NaHCOs  +  NH4HC03  + 

NH4CI . 

88.56 

10.62 

17.28 

113.04 

16.74 

9.18 

110 

18.50 

12.8 

Q 

NaHC03  +  NaCl  +  NH4C1 

49.32 

2.16 

86.94 

67.14 

3.24 

79.92 

70.1 

4.51 

77.72 

Solid  phases 

Liquid  phase — M  per  1000M  II20 

t  =  35°C  (384) 

t  =  45°C  (122);  v.  Fig.  32  I 

=  50°C  (384) 

co 

O 

O 

a 

a 

a 

O 

a 

a 

d 

0 

a 

£ 

O 

(A 

a 

eo 

O 

O 

a 

■O' 

a 

a 

0 

■O' 

a 

a 

eo 

O 

O 

a 

a 

O 

a 

co 

O 

O 

HH 

O' 

a 

a 

d 

O' 

a 

a 

co 

O 

O 

a 

03 

a 

d 

a 

A 

NaHC03 . 

25.5 

29.7 

31.17 

B 

NallCOs  +  NaCl . 

4.8 

115.6 

4.1 

111.2 

5.85 

111.2 

C 

NaCl . 

111.4 

112.3 

112.9 

D 

NaCl  +  NH4CI . 

91.7 

74.9 

108.4 

72.0 

116.0 

71.1 

E 

NH4CI . 

146.7 

162.5 

169.5 

F 

NH4CI  +  NH4HCO3 . 

23.9 

146.8 

29.64 

166 . 4 

G 

NH4HCO3 . 

70.37 

101.8 

H 

NH4HC03  +  NaHC03 . 

64.4 

16.09 

94.7 

19.00 

P 

NaHCOs  +  NH4HCO3  +  NH4C1 . 

29.6 

120.2 

24.38 

15.33 

179.6 

24.0 

Q 

NaHCOa  +  NaCl  +  NH4C1 . 

91.85 

6.8 

71.44 

133.1 

10.24 

61.44 

Cl-  NH4+  Zn++  (258) 


ci- 


Pb++:  H20  +  NH4CI  +  PbCl2;  t  =  22°C  (46) 


H20  +  NH4CI  +  ZnCl2;  v.  Fig.  33 


Liquid  phase 

t  = 

0°C 

t  = 

20°C 

*  = 

30°C 

Solid  phases 

O 

M 

a 

s? 

O 

a 

tS3 

O 

w 

a: 

65 

O 

a 

N 

O 

W 

Z 

6? 

O 

a 

tS3 

A 

B 

NH4CI . 

NHiCl  +  3NH4Cl.ZnCl! . 

22.80 

26.30 

25.70 

26.9 

29.50 

26.00 

29.50 

30.75 

26.35 

c 

3NH4CI.Z11CI2  +  2NH4CI.Z11CI2  ... 

24.60 

42.60 

26.00 

43.20 

27.30 

43.80 

D 

2NH4Cl.ZnCl2 . 

6.80 

62.10 

14.50 

53.20 

17.60 

51.20 

E 

E 

2NH4Cl.ZnCl2  +  Z11CI2 . 

Z~.C12 . 

7.90 

66.60 

9.25 

3.20 

66.95 

78.50 

M  per  IGOOg  H20 


NH4CI 

0.5PbCl2  | 

NH„C1  | 

0.5PbCl2 

PbCl2  I 

NH4Cl.PbCl2 

0 

0.0749 

0.7 

0.0099 

0.1 

0.0325 

0.8 

0.0087 

0.2 

0.0194 

0.9 

0 . 0083 

0.3 

0.0153 

1.0 

0.0080 

0.4 

0.0138 

1.2 

0.0075 

0.5 

0.0130 

1.5 

0.0073 

0.55 

0.0123 

2.0 

0.0077 

NH4Cl.PbCl2 

2.5 

0.0092 

0.6 

0.0113 

3.0 

0.0112 

0.65 

0.0105 

4.0 

0.0182 
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Cl  NH4+  Pb++. — ( Continued ) 


M  per  lOOOg  H20 


NH4C1 

0.5PbCl, 

NH4C1 

|  0.5PbCl2 

NH4Cl.PbCl2 

NH4Cl.PbCl2  +  NH4C1 

5.0 

0 . 0296 

7.29 

0.0898 

6.0 

0.0473 

NH4C1 

7.0 

0.0774 

7.29 

0 . 0000 

Cl-  NH4+  Hg++ 

H,0  +  NH4C1  +  HgCl2 
t  =  30°C  (261);  Fig.  34 


Solid  phases 

Liquid  phase 

%  NH4C1|  %  HgCl2 

A 

\I1. Cl . 

29.50 

B 

NH4C1  +  2NH4Cl.HgCl2.H20 . 

24.79 

50.05 

C 

2NH4Cl.HgCl2.H20  +  NH4Cl.HgCl2.- 

II20 . 

20.02 

58.90 

D 

NH4Cl.HgCl2.H,0  +  2NH4C1.3HgCl2.- 

11.0 . 

14.10 

57.04 

E 

2NH4C1.3HgCl2.H20  +  2NH4C1.9Hg- 

Cl, . 

9  20 

F 

2NH4C1.9HgCl2  +  IlgCl, . 

3.62 

29.65 

G 

HgCl, . 

7.67 

Cl-  NH4+  Hg++  K+ 

H20  +  NH4C1  +  IIgCl2  +  KC1;  v.  Figs.  35,  36 
t  =  25 °C  (290) 

1.  Composition  of  liquid  phase  and  of  solid  solutions  IA,  IB, 
and  II  in  equilibrium  at  25°C.  Solid  solution  IA  contains  from 
0-13%  K2C12;  IB,  70-100%;  II  varies  continuously  from  HgCl2.- 
(NH4)2C12.H20  to  HgCl2.K2Cl2.H20;  v.  Fig.  35. 


Solid  phases  in  moles — solid 

Liquid  phase  in  moles 

solutions 

IA 

IB 

II 

O 

M 

K 

3 

w 

z 

3 

M 

0 

w 

3 

K 

Z 

3 

M 

5 

w 

3 

w 

z 

5 

M 

A 

43.35 

56.65 

377 

40.88 

55.93 

3.91 

462 

99.9 

0.1 

50 

37.8 

12.2 

38.60 

53.05 

8.35 

506 

99.9 

0.1 

50 

34.2 

15.8 

33.59 

53 . 65 

12.76 

605 

99.0 

1.0 

50 

24.2 

25.8 

32.73 

52.34 

14.93 

620 

99.1 

0.9 

50 

22.3 

27.7 

31.95 

51.87 

16.18 

662 

98.9 

1.10 

50 

21.0 

29.0 

B 

30.04 

51.26 

18.70 

660 

87.0 

13.0 

50 

18.9 

31.10 

30.24 

51.31 

18.45 

665 

30.0 

70.0 

50 

18.1 

31.9 

29.52 

48.00 

22.48 

730 

17.20 

82.8 

50 

15.0 

35.0 

28.88 

43.10 

28.02 

854 

12.0 

88.0 

50 

8.9 

41.1 

28.37 

36.94 

34.69 

880 

9.0 

91.0 

50 

7.1 

42.9 

26.29 

27 . 92 

45.79 

1037 

4.7 

95.3 

50 

5.4 

44.6 

25.30 

19.24 

55 . 46 

1160 

2.6 

97.4 

50 

2.6 

47.4 

24.60 

11.50 

63.90 

1276 

2.5 

97.5 

50 

1.1 

48.9 

C 

23.45 

76.55 

1408  1 

1 

2.  Composition  of  liquid  phase  at  25°C,  expressed  in  moles,  in 
equilibrium  with  solid  solution  II  and  solid  solution  III.  Solid 
solution  II  varies  continuously  from  HgCl2.(NH4)2Cl2.H20  to 
HgCl2.K2Cl2.H20;  solid  solution  III  from  2  HgCl2.K2Cl2.2H20  to 
2HgCl2. (NH4) 2C12.2H»0 ;  v.  Fig.  35. 


Liquid  phase  in  moles 

HgCl2 

(NH4)2C12 

K2C12 

h2o 

D 

51.37 

48.63 

312 

49.65 

45.79 

4.56 

409 

48.65 

40.47 

11.07 

506 

47.10 

34.22 

18.68 

641 

45.56 

26.95 

27.49 

778 

42.48 

7.20 

50.32 

1107 

E 

42.34 

57.66 

1218 

3.  Composition  of  liquid  phase  at  25°C,  expressed  in  moles,  in 
equilibrium  with  solid  HgCl2  and  solid  9HgCl2.(NH4)2Cl2;  v. 
Fig.  36. 


Liquid  phase  in  moles 

HgCl2 

(NH4)2C12 

K2C12 

H20 

A 

79.43 

20.57 

6338 

79.02 

19.44 

1.54 

6073 

78.42 

17.58 

4.00 

5787 

78.11 

16.82 

5.07 

5607 

77.56 

15.14 

7.30 

5119 

77.03 

12.50 

10.47 

4712 

76.46 

10.40 

13.14 

4022 

75.64 

7.68 

16.68 

3512 

75.19 

5.80 

19.01 

3000 

B 

74.88 

5.45 

19.67 

2899 

4.  Composition,  expressed  in  moles,  at  25  °C  of  system  solid 
HgCl2,  solid  solution  IV  (points  D-E  of  Fig.  36),  and  a  liquid  phase 
(points  B-C  of  Fig.  36).  Solid  solution  IV  varies  continuously 
from  4HgCl2.K2Cl2.4H20  to  a  mixture  containing  6.3%  (NH4)2C12 
in  place  of  K2C12. 


Liquid  phase 

Solid  soln 

.  IV 

HgCl2 

(NH4)2C12 

K2C12 

H20 

HgCl2 

(NH4)2C12 

K2C12 

H20 

74.74 

25.26 

3149 

80 

20 

80 

75.02 

3.50 

21.48 

3061 

80 

1.7 

18.3 

80 

74.84 

4.11 

21.05 

3065 

80 

2.4 

17.6 

80 

74.29 

8.84 

16.87 

2708 

80 

6.0 

14.0 

80 

73.69 

11.84 

14.48 

2499 

80 

6.3 

12.7 

80 

5.  Composition,  expressed  in  moles,  at  25°C  of  system  solid 
9HgCl2.(NH4)2Cl2,  solid  solution  IV  and  a  liquid  phase  (points 
B-F  of  Fig.  36). 


Liquid  phase  I  Solid  soln.  IV 


HgCl2  |  (NH4)2CI2 

K2C12 

H20 

HgCl2 

(NH4)2C12 

K2C12 

h2o 

72 . 90  I  12 . 56 

14.54 

2554 

80 

5.6 

14.4 

80 

71.41  |  15.53 

13.06 

2313 

80 

6.5 

13.5 

80 

6.  Composition  of  liquid  phase  (points  F-G  of  Fig.  36),  expressed 
in  moles,  at  25°C  in  equilibrium  with  solid  solution  IV  and  solid 
solution  V.  Solid  solution  V  consists  of  varying  proportions  of 
3HgCl2.(NH4)2Cl2.H20  and  3HgCl2.K2Cl2.H20.  it  was  not  pos¬ 
sible  to  determine  the  composition  of  either  of  the  solid  phases  in 
equilibrium  with  the  four  solutions  whose  composition  is  given 
below. 


Liquid  phase 


HgCl2 

(NH4)2C12 

K2C12 

h2o 

70.15 

17.20 

12.65 

2067 

69.82 

14.89 

15.29 

2245 

69.07 

11.25 

19.68 

2416 

68.58 

7.69 

23.73 

2507 

7.  Composition  of  liquid  phase  (points  I-J  of  Fig.  36),  expressed 

in  moles,  at  25°C  in  equilibrium  with  solid  solution  V  and  solid 
solution  VI.  Solid  solution  VI  consists  of  2HgCl2.(NH4)2Cl2.H20 
and  2HgCl2.K2Cl2.H20.  It  was  not  possible  to  determine  the 
composition  of  either  of  the  solid  phases  in  equilibrium  with  the 
ten  solutions  whose  composition  is  given  below. 

Liquid  phase 


HgCl2  |  (NH4)2C12  1  K2C12  |  H20 


61.65 

38.35 

594 

61.40 

37.52 

1.08 

562 

61.35 

37.44 

1.21 

626 

60.70 

35.33 

3.97 

750 

60.64 

32.59 

6.77 

966 

60.87 

27.64 

11.49 

135$ 

* 
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Cl-  NH4+  Hg++  K +.— (Continued) 


Liquid  phase.- 

-—(Continued) 

HgCl2 

(NH4)2C12  1 

K2C12 

H20 

61.21 

25 . 22 

13.57 

1533 

61.44 

23.24 

15.32 

1647 

61.82 

20.53 

17.65 

1832 

63.72 

14.45 

21.83 

2175 

65.90 

7.71 

26.39 

2475 

8.  Composition  of  liquid  phase  (points  J-Iv  of  Fig.  36),  expressed 
in  moles,  at  25°C  in  equilibrium  with  solid  solution  IV  and  solid 
solution  VI.  It  was  not  possible  to  determine  the  composition  of 
either  of  the  solid  phases  in  equilibrium  with  the  two  solutions 
whose  composition  is  given  below. 


Liquid  phase 


HgCl2 

(NH4)2C12 

Iv2Cl2 

H,0 

67.64 

32.36 

2729 

68.08 

2.42 

29.50 

2644 

9.  Composition  of  liquid  phase  (points  L-G  of  Fig.  36),  ex¬ 
pressed  in  moles  at  25°C  in  equilibrium  with  solid  9HgCl2.(NH4)2- 
Cl2  and  solid  solution  V. 


Liquid  phase 


HgCl2  | 

(NH4)2C12  1 

K2C12 

h2o 

68.60  | 

31.40 

1 

965 

Cl-  NH4+  CU++  (133,  259,  312) 

H20  +  NH4C1  +  CuCl2;  V.  Fig.  37 


Solid  phases 

Liquid  phase 

t  =  0.2°C  (312) 

t  =  25°C  (312) 

t  =  30°C  (259) 

% 

NH4C1 

% 

CuCh 

% 

NH4CI 

% 

CuCl2 

% 

NH4C1 

% 

CuCh 

A 

NH4C1 . 

28.10 

29.5 

B 

NH4CI and Bolid soln.  I* 

22.28 

1.62 

27.69 

1.78 

28.60 

1.90 

f 

7.49 

15.09 

10.94 

16.35 

19.80 

7.70 

C 

Solid  soln.  I* . *{ 

12.10 

15.60 

l 

4.9 

29.40 

D 

Solid  soln.  I*  and  Cu- 

CI2.2H20 . 

0.75 

40.80 

1.79 

43.30 

2.0 

43.20 

E 

CuCb.2H20 . 

41.00 

43.40 

43.90 

*  Solid  soln.  I,  found  by  (312)  at  0.2  and  25°C,  varies  but  slightly  from  the 
composition  CuCb.2NH4Cl.2H2O  found  in  these  solid  phases  by  (259). 


t  =  25°C  (133) 


%  NH4CI 

%  CuCl2 

%  NH4C1  1  %  CuCl2 

Solid  soln.* 

Solid  soln.*  +  2NH4Cl.CuCl2.- 

28.13 

1.08 

2H20 

27.90 

1.35 

27.72  |  1.83 

27.83 

1.66 

*  Solid  soln.  =  NH<C1  +  CuCb. 

Cl-  NH4+  Cu++  Ba++ 

H20  +  NH4CI  +  CuCl2  +  BaCl2;  v.  Fig.  38 
t  =  30°C  (338) 


Liquid  phase 

Solid  phases 

% 

NH4C1 

% 

BaCl2 

% 

CuCl2 

A 

B 

NH4C1 . 

NH4CI  +  Be.  Cl. .2 11,0 . 

29.50 

25.83 

7.97 

C 

D 

BaCl2.2H20 . 

BaCl2.2H,0  +  CuCl2.2H20 . 

27.60 

2.71 

42.34 

E 

F 

CuCl2.2H20 . 

CuCl2.2H20  +  2NH4Cl.CuCl2.2H20 

2.03 

43.95 

43.20 

G 

2NH4Cl.CuCl2.2H20  +  N1I4C1 . 

28.60 

1.90 

P 

NH4CI  +  2NH4Cl.CuCl2.2H20  + 
BaCl2.2H20 . 

25.17 

7.30 

1.73 

Q 

2NH4Cl.CuCl2.2H20  +  BaCl2.2IL2- 
O  +  CuC12.2H2Q . 

2.12 

2.38 

41.58 

Cl-  NH4+  Cu++  K+ 

H20  +  NH4C1  +  CuCl2  + 
KC1 

t  =  17°C  (128) 

M  %  2KCl.CuCl2.2H20* 

In  solid  phases)  In  satd.  soln. 


Solid 

soln.  I 

8 

25 

17 

06 

8 

33 

17 

42 

9 

63 

18 

85 

7 

69 

20 

69 

8 

70 

23 

20 

9 

07 

23 

90 

9 

92 

24 

48 

11 

56 

25 

88 

13 

88 

30 

95 

16 

04 

31 

31 

13 

60 

31 

96 

14 

86 

34 

58 

15 

02 

35 

90 

17 

36 

38 

09 

19 

01 

41 

49 

23 

61 

44 

10 

24 

47 

48 

36 

26 

37 

50 

67 

to 

<1 

77 

73 

52 

Solid 

soln.  II 

Oi 

87 

74 

.24 

53 

29 

75 

.33 

58 

80 

78 

.54 

76 

74 

89 

.50 

The 

author 

28)  shows 

that 

isomorphous  salts,  2NH4CI.C11CI2.- 
2H2O  and  2KCl.CuCl2.2H20  form 
two  series  of  mixed  crystals  at  17°C. 
One  contains  up  to  27.77M  %  of  the 
potassium  double  salt;  the  other  from 
54.87  to  76.74M  %. 


Cl-  NH4+  Ag+ 


H20  +  NH4OH  +  AgCl 

t  =  25°C  (370) 

%  AgCl 

%  nh3 

AgCl 

0.326 

0.736 

1.640 

2.766 

4.770 

5.760 

7.034 

7.429 

7.656 

7.965 

AgCl  +  2AgC1.3NH, 

8.907 

8.773 

2AgC1.3NH3 

9.091 

9.082 

10.476 

14.954 

10.825 

15.832 

10.670 

17.655 

Cl-  NH4+  IrCl6-- 

H20  +  NH4CI  +  (NH,)r 
IrCl, 

t  =  20°C  (13) 

MNH4C1/I  |  g  (NH4)2IrCle/l 
(NH4)2IrCl6 


2.0 

0.027 

1.0 

0.64 

0.2 

0.78 

0.1 

1.793 

ci-  NH4 

+  Ptci,-- 

H20  +  NH4CI  +  (NH4)p 

PtCl, 


t  =  20°C  (13) 


Mnh4ci/1 

g  (NH4)2PtCl6/l 

(NH4 

)*PtCl, 

2.0 

0.024 

1.0 

0.028 

0.2 

0.186 

0.1 

0.423 

Cl-  NH4+  Mn++  (77,  138) 

H20  +  NH4CI  +  MnCl2;  v.  Figs.  39,  40 


Solid  phases 

Liquid  phase 
i  =  25°C  |  t  =  60  °C 

% 

NH4C1 

% 

MnCl2 

% 

NH4CI 

% 

MnCl2 

A 

’ 

28.33 

33.52 

2.91 

25.11 

5.37 

31.93 

5.84 

Solid  soln.  A* . 

22.35 

10.70 

29.50 

10.16 

. 

20.30 

14.62 

B 

Solid  soln.  A  -f  Solid  soln. 

B  . 

19.48 

16.04 

27.81 

12.95 

18.37 

17.54 

27.07 

13.79 

16.90 

19.39 

25.28 

15.91 

15.41 

21.42 

22.51 

18.86 

14.26 

23.02 

19.04 

22.42 

Solid  soln.  B . 

12.69 

24.83 

14.33 

27.74 

8.56 

30.16 

10.52 

32.80 

5.53 

35.42 

5.44 

43.10 

4.86 

37.02 

3.93 

47.20 

3.85 

39.53 

2.94 

49.33 

O 

Solid  soln.  B  +  Solid  soln.  C 

2.95 

43.22 

2.45 

50.22 

2.26 

43.28 

2.21 

50. 6S 

Solid  soln.  C . 

1.31 

43.31 

1.61 

51.16 

43.45 

0.91 

51.47 

*  The  authors  (,78)  show  that  the  percentages  of  NH4CI  in  thj  A-B  series  of 


296 


INTERNATIONAL  CRITICAL  TABLES 


solid  solutions,  which  are  simultaneously  in  equilibrium  with  a  liquid  phase 
containing  the  proper  proportions  of  NH4CI  and  MnCla,  differ  when  the  tem¬ 
peratures  concerned  vary  from  70  to  24°C,  but  that  they  become  identical  at 
slightly  below  25°C,  as  shown  in  Fig.  40.  Richards  (309)  Bhows  that  MnCh.- 
4H2O  and  MnCl2.2H20  are  in  equilibrium  with  the  saturated  solution  at  58.098°C. 


Cl-  NH4+  Fe++ 

H20  +  NH4CI  +  FeCl2 
t  =  70°C  (75);  Kg.  41 


%  NH4C1  1 

%  FeCl2 

1 

%  nh4ci  1 

%  FeCl2 

Solid  soln. 

I* 

Solid  soln.  II 

A 

31.39 

9.52 

D 

2.69 

46.42 

B 

18.61 

26.56 

FeCl2.4H2Q 

Solid  soln.  I  +  Solid  soln.  Ilf 

E 

1.64 

46.61 

C 

6.76 

41.18 

0 

46.90 

* 

Solid  soln.  I  (NHiCl,  FeCL.2H..O) 

t  Solid  soln.  II  (NH4C1,  FeCL.- 

contains  from  100  to  ca 

28  %  NHsCl. 

2H2O)  contains  from  ca.  26.5  to  ca.  8  % 
NH4CI. 

Cl-  NH4+  Fe+++  (76) 

H20  +  NH4C1  +  FeCl3;  v.  Figs.  42,  43 


Solid  phases 

Liquid 

t  =  25°C 
(Fig.  42) 

phase 

t  =  60°C 
(Fig.  43) 

% 

NH4CI 

% 

FeCL 

% 

NH4CI 

% 

FeCL 

A 

NH4C1 . 

28.10 

0 

36.00 

0 

B 

Solid  soln.  I  -f-  Solid  soln.  II . 

16.63 

30.45 

24.73 

25.78 

C 

Solid  soln.  II  +  NHiCl.FeCL. . .  . 

9.50 

65.30 

D 

NH4Cl.FeCl3  +  NH4Cl.4FeCL.6H2O...  . 

1.36 

75.  S4 

E 

NH4Cl.4FeCL.6H2O  +  FeCL.2H20. . . . 

0.18 

78.20 

F 

FeCL.2H20 . 

0 

78.42 

G 

Solid  soln.  II  +  FeCL.6H20 . 

2.29 

49.50 

H 

FeCL.6H20 . 

0 

49.60 

Cl-  NH4+  Co++  (75,  133) :  h20  +  NH4CI  +  CoCl2 


t  =  60°C  (75) 

v.  Fig.  44 

t  =  25°C  (133) 

1  %  NH4C1 

I  %  C0CI2 

II  %  nh4ci 

%  CoCl2 

Solid  soln.  I 

Solid  soln.  It 

A 

29.10 

10.11 

17.9 

15.63 

B 

17.74m* 

31.24m* 

13.59 

25.19 

C 

13.08m* 

37.05m* 

8.75 

34.28 

D 

11.71 

38.96 

Solid  soln.  I  +  CoC12.6H20 

E 

10.36 

40.14 

7.54 

34.93 

F 

0.9 

48.62 

*  The  stable  system  consists  of  a 

G 

16.87 

30.94 

second  series  of  solid  solutions,  whose 

H 

11.80 

37.01 

composition,  as 
varies  but  little. 

t  Solid  soln.  I 
2H20. 

shown  in  Fig.  44, 

=  NH4CI  +  C0CI2.- 

ci-  nh4+ 

Ni++  (75,  133)  : 

H20  +  NH4C1  +  NiCl2 

t  =  70°C  (75) 

v.  Fig.  45 

t  =  25°C  (133) 

%  nh4ci  1 

%  NiCl2  | 

%  nh4ci  1 

%  NiCl2 

Solid  soln.  A* 

Solid  soln.J 

A 

30.92 

8.59 

26.07 

3.10 

B 

18.37 

30.03 

22.27 

20.68 

8.04 

10.32 

Solid  soln.  Bf 

17.43 

15.01 

C 

17.54 

30.69 

11.22 

26.93 

D 

5.35 

43.87 

9.90 

9.16 

32.82 

35.70 

NiC12.2H20 

Solid  soln.J  +  NiCl2.6H20 

E 

2.79 

44.99 

8.15 

37.56 

F 

0.0 

45.80 

NiCl2.6H20 

* 

Solid  soln.  A(NH4C1,  NiCl2.2H20) 

7.51 

37.19 

contains  from  100  to  68.8  %  NH-iCl. 

3.06 

37.98 

t  Solid  soln.  B  (NH4Cl.NiCl2.2H2O) 

0 

37.53 

contains  from  62.5  to  01  q  '■  NH4CI. 

t  NHiCl  +  NiCl2.2H20. 

C1-NH4+B407-- 

H20  +  NH4C1  +  (NH4)2B407(329) 

Liquid  phase 


t  =  0°C  |  t  =  10°C  |  l  =  25°C 


Solid  phases 

0 

w 

6 

« 

w 

% 

NH4CI 

O 

« 

w 

S 

W 

s?  ^ 

O 

PQ 

et 

W 

NH4CI . 

22.82 

25.01 

28.28 

NH4C1  +  (NH4LB4O7.4H2O . 

( NH4 )  2B  4O7 . 4  H  2O . 

22.14 

1.77 

3.76 

24.42 

1.98 

5.26 

27.11 

3.83 

8.99 

Cl-  NH4+  B407--  Na+;  v.  p.  297 


Cl”  NH4+  Mg++  (34) 

H20  +  NH4C1  +  MgCl2;  v.  Fig.  47 


Liquid  phase 

t  =  3.5°C 

t  = 

25°C 

t  = 

50°C 

Solid  phases 

O 

w 

6? 

O 

bC 

0 

6?  ^ 

^03W 

% 

5 

K 

'IOsIC 

% 

A 

NH4CI . 

23.81 

27.79 

33.16 

B 

NH4C1  +  NH4Cl.MgCL.6H2O . 

5.93 

21.41 

8.78 

20.95 

12.46 

20.84 

C 

D 

NH4Cl.MgCL.6H2O  +  MgCl2.6H20. 
MgCl2.6H20 . 

0.09 

34.43 
34 . 48 

0.09 

35.41 

35.59 

0.15 

36.92 

36.97 

Cl-  NH4+  Mg++  K+ 

H20  +  NH4CI  +MgCl2  +  KC1 
t  =  25°C  (34) 

%  KC1 


%  NH4C1 

Solid  soln.  I* 


%  MgCl,.- 
6H20 


0.12 

61.06 

1.52 

0.14 

59.78 

2.10 

0.27 

58.52 

2.48 

0.33 

57.80 

2.74 

Solid  soln.  Ilf 

0.42 

57.37 

2.86 

0.44 

57.50 

2.72 

Solid  soln.  Ill { 

0.59 

56.84 

2.67 

0.47 

59.03 

2.10 

0.73 

55.57 

3.09 

1.83 

50.51 

4.45 

2.48 

50.90 

3.46 

3.35 

47.55 

4.49 

5.81 

47.57 

1.42 

*  Solid  soln.  I  contains  from  0  to 
15M  %  NH4Cl.MgCl2.6H2O  and 

from  100  to  85  %  KCl.MgCl2.6H2O. 
Forms  rhombic  pseudo-hexagonal 
crystals. 

f  Solid  soln.  II  contains  from  15  to 
27M  %  NH4Cl.MgCl2.6H2O.  The 

crystals  show  inclined  extinction  and 
are  probably  monoclinic. 

I  Solid  soln.  Ill  contains  from  27  to 
100M  %  NH4Cl.MgCl2.6H2O.  The 
crystals  are  rhombic  pseudo-tetrag¬ 
onal. 


Cl-NH4+Ba++  (338,  341.5) 

H20  +  NH4C1  +  BaCl2 


°C  (3  41.5)|  %NH4C1 

1  %  BaCl2 

NH4C1  +  BaCl2.2H20 

-16.2 

16.10 

8.07 

0 

19.26 

8.22 

+30 

24.89 

8.19 

40 

26.93 

8.40 

50 

29.53 

8.55 

t 

=  30°C  (338) 

NH4C1 

29.5 

0.0 

27.47 

3.56 

NH4C1  +  BaCl2.2H20 

25.93 

7.97 

BaCl2.2H20 

24.69 

8.33 

20.00 

10.89 

13.84 

15.42 

10.06 

18.36 

5.71 

22.16 

0.0 

27.60 

l 


Cl-  NH4+  Na+ 


H20  +  NH4OH  +  NaCl 
=  30°C  (171);  v.  also  p.  297 
%  NH3  I  %NaCl 
NaCl 


2.516 

25.00 

3.488 

25.09 

4.074 

24.97 

5.288 

24.93 

6.318 

24.84 

6.381 

24.84 

7.243 

24.55 

8.700 

24.14 
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Cl-  NH.|+  B407“-  Na+  (329; 

H2O  +  NH4C1  +  Na2B407;  v.  Fig.  46 


Liquid  phase — M  per  1000M  H20 


Solid  phases 

t  = 

0°C 

II 

O 

O 

O 

t  = 

25° C  (v.  Fig.  46) 

O 

X 

£ 

O 

X 

C-i 

w 

£ 

O 

O 

Bj 

ft 

q 

pq 

CN 

c3 

£ 

O 

O 

X 

ft 

t— 

q 

pq 

<N 

w 

»o 

d 

O 

a 

ft 

6 

PQ 

(M 

a 

10 

d 

O 

X 

ft 

6 

pq 

w 

d 

*—t 

O 

03 

<5 

N 

q 

pq 

a 

LO 

d 

A 

(NH4)2B407.4H,0 . 

7.32 

10.41 

18.58 

B 

(NH4)2B407.4H20  +  NH4CI . 

97  92 

4  35 

111  66 

5.06 

132  10 

10.40 

C 

NH4C1 . 

99.52 

112.22 

132.70 

D 

NH4C1  +  NaCl . 

49.00 

85.76 

60.71 

81.18 

81.14 

77.35 

E 

NaCl . 

109.34 

109.99 

110.64 

F 

NaCl  +  Na»B407.10H->0 . 

108.06 

0.85 

109.22 

0.97 

109.53 

1.80 

G 

Na2B407.10H20 . 

1.98 

2.90 

5.69 

II 

Na2B4O7.10H2O  +  (NFL)2B407.4Ii20 . 

6.38 

1.52 

9.79 

2.35 

19.96 

6.26 

Na2B4O7.10H2O  +  NaCl  +  NH4C1 . 

49.33 

85.79 

1.58 

f 

58.71 

69.14 

1.92 

Na2B4O7.10H2O  +  NH4C1 . 

68.87 

48.82 

1.97 

1 

74.10 

40.57 

2.92 

P 

NaCl  +  NH4C1  +  Na2B4O7.10II2O . 

61.38 

80.33 

2.34 

85.16 

71.49 

9.80 

NH4C1  +  Na2B4O7.10II2O . I 

76.50 

51.42 

3.99 

97.99 

50.00 

13.0 

91.50 

30.14 

5.00 

Q 

NH4CI  +  Na2B4O7.10H2O  +  (NH4)2B407.4H20.... 

87.14 

21.22 

3.77 

95.05 

25.98 

6.30 

105.52 

38.32 

14.83 

Na2B4O7.10H2O  (NH4)2B407.4H90 . / 

74.98 

17.06 

3.57 

73.94 

18.09 

5.71 

93.90 

32.0 

13.90 

l 

48.71 

10.84 

3.22 

58.70 

12.35 

4.79 

78.9 

25.0 

12.80 

Na2B40 7.IOH2O  -f-  NaCl . 

39.20 

91.52 

2.25 

(NH4)2B407.4H20  +  NILC1 . 

112.7 

0.03 

4.41 

Cl-  NH4+  Na+  (311,  329) 
H20  +  NH4CI  +  NaCl 


Liquid  phase 


Solid  phases 

t  =  0°C(3H) 

t  =  0°C(329) 

t  =  10°C(329) 

t  =  25°C(329) 

t  =  25°C(3H) 

t  =  40°C(3ii) 

t  =  60°C(3i  i) 

OO 

O 

O 

O 

GO 

11 

% 

NH4C1 

% 

NaCl 

% 

NH4C1 

% 

NaCl 

% 

NH4C1 

% 

NaCl 

% 

NH4C1 

% 

NaCl 

% 

NH4CI 

% 

NaCl 

% 

NH4CI 

% 

NaCl 

% 

NH4CI 

% 

NaCl 

% 

NH4C1 

% 

NaCl 

NH4C1 . | 

22.9 

0 

22.82 

25.01 

28.28 

28.2 

0 

31.4 

0 

35.6 

0 

39.6 

0 

15.3 

11.1 

21.5 

8.9 

NH4C1  +  NaCl. 

10.2 

19.9 

10.22 

19.57 

12.49 

18.26 

16.16 

16.82 

15.9 

17.10 

19.4 

15.5 

24.4 

15.7 

29.5 

12.0 

NaCl . 

0 

26.3 

26.20 

26.32 

26.43 

0 

26.4 

0 

26.7 

0 

27.0 

0 

27.5 

Cl"  NH4+  K+  (387) 

H20  +  NH4CI  +  KC1;  V.  Fig.  48 
L  =  g  NH4Cl/100g  of  dissolved  salt;  S  =  g  NH4Cl/100g  of  solid 


Solid  phases 

Liquid  phase 

t  = 

25°C 

t  = 

65°C 

t  = 

90°C 

L 

S 

L 

S 

L 

S 

10.4 

0.0 

11.6 

0.0 

23.7 

2.7 

A 

26.9 

0.0 

25.0 

1.6 

31.0 

6.0 

S 

Solid  soln.  I* . 

49.7 

4.5 

42.8 

8.1 

39.0 

9.0 

C 

64.3 

14.0 

54.2 

14.2 

46.5 

12.4 

D 

66.1 

17.0 

69.3 

29.9 

68.3 

35.6 

70.7 

33.7 

73.8 

48.1 

Solid  soln.  I*  +  Solid  • 

67.4 

23.5 

72.0 

48.1 

77.8 

75.1 

£ 

soln.  Ilf. 

69.6 

94.7 

72.2 

73.4 

77.8 

79.0 

*  Solid  soln.  I  at  25°C  =  0-21  %  NH4CI;  at  65°C  =  0-38  %  NHsCl;  at  90°C  = 
0-62%  NHjCI. 

t  Solid  soln.  II  at  25°C  =  93-100%  NH4C1;  at  65°C  =  90-100  %  NH4CI. 
at  90°C  =  87-100  %  NII4CI. 


CL 


K  +. — ( Continued ) 


Liquid  phase 

Solid  phases 

t  =  25°C 

t  = 

65°C 

t  = 

90°C 

L  |  S 

L 

1  s 

L 

s 

f 

73. 2|  96.3 

76.5 

95.5 

80.6 

92.9 

Solid  soln.  Ilf . 

84.2  100.0 

79.4 

98.4 

86.1 

98.8 

1 

88.1 

100.0 

88.8 

100.0 

t  =  25°C  (34) 


%  NH4CI 


%  KC1 


%  NH4CI 


%  KC1 


Solid  soln. 
5.13 
7.0 
11.0 
13.73 
15.46 
19.54 


It 

22.29 

20.40 

18.04 

16.11 

14.53 

12.16 


t  Solid  soln.  I  contains  from  0  to 
15.12  %  NH.Cl. 


Solid  soln.  It 


22.04 

21.68 


10.49 

10.40 


Solid  soln.  1 1  +  Solid  soln.  II  ‘j 
21.95  |  1048 

Solid  soln.  II  § 

24.30  |  6.48 

§  Solid  soln.  II  contains  from  79.32 
to  100  %  NH4CI. 
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Cl"  HPO4—  Na+  (99.  269,  286) 
H20  +  NaCl  +  Na2HP04;  v.  Fig.  49 


°C 

Solid  phases 

Liq 

ph 

O 

S 

c3 

£ 

uid 

ase 

0 

c3 

£ 

A 

-21.2 

NaC1.2H20  +  Ice . 

22.42 

B 

+  15.0 

NaC1.2H20 . 

c 

100 

NaCl . 

28.15 

D 

-  0.9 

Na2HP04.12H20  +  Ice . 

1.87 

E 

+35.4 

Na2HP04.12H20  +  Na2HP04.7H20. .  .  . 

31.55 

F 

48.35 

Na2HP04.7H20  +  Na2HP04.2H20 . 

44.10 

G 

95.2 

Na2HP04.2H20  +  Na2HP04 . 

51.69 

H 

99.77 

Na,HP04 . 

50.68 

I 

-23.0 

NaC1.2H20  +  Na2HP04.12H20  +  Ice. . 

0.64 

22.04 

J 

-  1.8 

NaC1.2H20  +  NaCl  +  Na2HP04.12H20 

1.22 

25.52 

K 

+  19.52 

NaCl  +  Na2HP04.12H20  +  Na2HP04.- 

7H,() . 

4.74 

23  59 

L 

39.30 

NaCl  +  Na2HP04.7H20  +  Na2HP04.- 

2H20 . 

20  09 

15  80 

M 

79.50 

NaCl  +  Na2HP04.2H20  +  Na2HP04. .  . 

24.22 

15.31 

Cl-  As02-  Ca++ 

Cl  As02  Ba++. — ( Continued ) 

H2O  -J-  AS2O3  -f-  CaCl2 

%  As203 

%  BaCl2 

t  =  19.5- 

20°C  (354) 

(As203)2.BaCl2 

%  As203 

i  %  CaCl2 

1.12 

13.62 

AS2O3 

0.905 

16.93 

1.78 

0.0 

0.737 

20.06 

1.39 

12.66 

0.608 

23.87 

1.01 

23.09 

(As203)2.BaCl 

+  BaCl2.2H20 

0.865 

27.68 

0.506 

26.54 

0.697 

36.01 

BaCl 

2.2H20 

As203  +  CaCl2.6H20 

0 

27.60* 

0.675 

41.92 

Cl-  AsOj-  Li+ 

CaCl2.6H20 

H20  +  As203  +  LiCl 

0.0 

42.70 

f  _  Qn°n  t353\ 

Cl-  As02-  Sr++ 

%  As203 

%  LiCl 

H20  +  As203  +  SrCl2 

t  =  30 °C  (354) 

2.26 

0.0 

%  As203 

%  SrCl2 

1.69 

7.57 

AS2O3 

1.15 

15.30 

2.26 

0 

0.77 

22.67 

2.14 

6.27 

0.54 

29.04 

1.92 

13.67 

0.43 

35.37 

1.67 

21.29 

0.377 

41.55 

1.46 

27.46 

AS2O3  -j-  LiCl.H20 

1.28 

34.03 

0.410 

45.12 

As203  +  SrCl2.6H20 

LiCl.H20 

1.23 

36.16 

0.0 

46.10* 

SrCl2.6H20 

Cl-  As02-  Na+ 

0 

37.60* 

H20  +  As203  +  NaCl 

Cl"  As02-  Ba++ 

t  =  30°C  (352) 

M2O  -j-  AS2O3  -f-  BaCl2 

%  As203 

%  NaCl 

t  =  30°C  (354) 

AS2O3 

%  As203 

%  BaCl2 

2.26 

0.0 

As203 

2.18 

5.93 

2.26 

0 

2.04 

11.49 

2.24 

3.84 

1.88 

16.86 

2.20 

8.72 

1.71 

22.06 

2.19 

8.86 

AS2O3 

+  NaCl 

2.15 

10.34 

1.58 

26.16 

(As203) 

2.BaC!2 

NaCl 

1.69 

9.55 

0.0 

26.50 

*  By  interpolation  from  earlier  work. 


Cl-  As02-  K+ 

H20  +  As203  +  KC1 


t  =  30°C  (352) 


%  As203 

%  KCl 

As203 

2.26 

0.0 

2.40 

6.58 

2.46 

10.37 

6As203.5KC1 

2.10 

11.22 

1.77 

13.59 

1.52 

15.89 

1.34 

17.72 

1.10 

20.67 

0.995 

22.38 

0.898 

22.92 

0.841 

25.23 

6As203.5KC1  +  KC1 

0.780* 

27.04* 

KC1 

0.0 

27.20 

Average  value. 

Cl-  Sb+++  (33) 
II20  +  HC1  +  Sb2Os 
i  =  15°C 

M  per  1000M  H20 


SbCl3 

HC1 

Sb406Cl2 

0.009 

4.20 

0.015 

4.60 

0.029 

20.00 

0.167 

27.60 

SbOCl 

0.8 

36.6 

2.70 

44.0 

8.90 

47.8 

25.60 

48.5 

47.50 

52.0 

66.80 

52.4 

t  = 

20°C 

SbCl3 

724 

712 

24 

699 

61 

685 

82.5 

689 

91 

681 

117 

628 

287 

SbOCl 

197 

84.5 

217 

74 

250 

88 

(SbOCl) 

,.(SbCl3)„ 

358 

79 

440 

68 

637 

62 

698 

53 

SbCl3  +  (SbOCl)*.  (SbCl3)„ 

688 

39.5 

t  = 

50°C 

Sb406Cl2 

0.008 

1.80 

0.08 

15.80 

0.012 

20.00 

0.460 

27.6 

Cl"  Bi+++ 

H20  +  HC1  +  Bi(OH)3 

t  =  25°C  (284) 

M  per  lOOOg  H20 


BiCl3 

HC1 

BiOCl(?) 

0.0013 

0.3438 

0.00396 

0 . 4295 

0.00869 

0.4960 

0.01323 

0.5399 

0.01856 

0 . 5742 

0.03138 

0 . 6434 

0.05338 

0 . 7223 

0.08937 

0 . 8079 

0.1324 

0.8752 

0.1810 

0.9891 

0 . 2050 

1.020 

0 . 2657 

1.105 

0.5685 

1.481 

0 . 8324 

1.758 

1.100 

2.025 

1.317 

2.115 

Herz  and  Bulla  (18°)  give 
experimental  data  on  the  hydrol¬ 
ysis  of  BiCl3  at  25°C.  They 
obtained  values  ranging  from 
0.021  to  0.033  for  the  constant 
(BiCL)  -4-  (HC1)2. 


Cl-  CO,”  HC03-  Co++  k  + 
H20  +  CoCl2  -)-  Iv2C03  + 
KHC03 
t  =  18°C  (7) 

g  K2C03/1  I  g  KHC03/1 

CoC03.K2C03.4H20  + 
KHC03 


13 

3 

280.6 

25 

5 

272.4 

103 

2 

237.0 

125 

1 

227.6 

166 

8 

203.2 

289 

4 

158.9 

453 

5 

108.4 

607 

7 

68.9 

704 

3 

54.6 

CoC03.K2C03. 

4H20  +  KHOO 

+  k2 

C03.2KHC03.3H20 

800 

2 

43.1 

CoC03.K2C03.4H20  + 
K2C03.2KHC0s.3H20 


805.1  40.9 

822.8  35.0 


CoC03.K2C03.4H20  + 
K2C03.2KHC03.3H20  + 
K2C03.2H20 

825.8  |  33.10 

CoC03.K2C03.4H20  +  K2CO;.- 


2H20 


836.2 

12.20 

840.8 

5.9 
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Cl-  CO,-  -  HC03-  Na+  (141):  H20  +  NaCl  +  Na2C03  +  NaHC03;  v.  Fig.  50 


=  0°C 

i 

=  15°C 

t 

=  20  °C 

eo 

O 

eo 

O 

o 

6 

co 

O 

Q 

eo 

O 

to 

o 

o 

o 

e* 

X 

6 

o 

c 

w 

O 

O 

fi 

X 

o 

£ 

X 

£ 

£ 

£ 

£ 

X 

£ 

d 

ft 

65 

65 

65 

65 

65 

65 

65 

68 

65 

NaHCO 

3 

6.5 

8.1 

8.7 

NaHC03 

+  Na2CO3.10H2O 

5.6 

4.6 

]  13.3 

4.3 

17.05 

4.0 

Na2CO3.10II2O 

6.6 

; 

1 

1  14.1 

17.6 

Na2C03 

10H2O  +  NaCl 

2.8 

24 . 2 

!  9.2 

I  20.2 

13.5 

17.4 

NaCl 

26 . 3 

1 

1 

26.3 

1 

26.4 

NaCl  +  NaHC03 

0.6 

25.9 

0.9 

26.1 

1.0 

26.1 

NaHC03 

+  Na2CO3.10H2O 

3.78 

3.51 

4.81 

11.42 

4.05 

3.06 

2.89 

2.83 

9.53 

9.62 

2.33 

7.71 

2.39 

2.14 

15.14 

2.63 

0.92 

21.32 

2.77 


2.99 


2 ,7b* 


1.30 


NaHCO,  +  Na2CO3.10H2O  +  Na2C03.NaHC03.2H20 
|  1.11  |22.84  |  9.74|  1.41|  11 . 19|  16. 17|  3.40|  2.22 

NaCl  +  Na2CO3.10H2O  +  Na2C03.NaHC03.2H20 
|  0.73  |23 . 86  |  9.  ll|  0.19|  20 . 49[  13.4  |  0.6l[  17.54 
NaHC03  +  Na2C03.NaHC03.2H20 

3.87 
6.03 
7.64 
13.43 

NaHC03  +  NaCl  +  Na2C03.NaHC03.2H20 
0 ,94*|23 .87*|  3.25|  0.61|  23.93|  2.60|  1.53|  23.74 

NaHC03  +  NaCl 

0.73  |25.05  |  |  |  |  |  | 

Na2CO3.10H2O  +  Na2C03.NaHC03.2H20 


4.80 

1.91 

18.52 

14.6 

3.51 

12.7 

3.09 

11.52 

2.86 

6.99 

2.83 

8.48 


1.38 


13.40 
12.58 

NaCl  +  Na2C03.NaHC03.2H20 


15.24 


2.60 

1.07 


7.90 

13.97 


1 

1  6.41 

0.081  22.18 

8.48 

0.69 

20.50 

4.70 

0 . 3 1 j  23.22 

5.35 

0.84 

22.38 

*  Average  of  two  results. 


t  =  25°C;  v.  Fig.  50 


t  =  30°C 


i  =  35°C  ft: 


eo 

d 

6 

eo 

o 

O 

o 

o 

o 

O 

o 

O 

X 

6 

o 

X 

O 

O 

c-t 

X 

O 

d 

d 

d 

d 

d 

d 

d 

d 

& 

X 

£ 

X 

Jz; 

X 

£ 

X 

X 

IS 

65 

IS 

6? 

65 

65 

65 

65 

65 

A 

B 

C 

D 

E 


NaHC03 

|  |  9.3  |  I  |  9.9  |  |  | 10 . 6 

NaHC03  +  Na2C03.NaHC03.2H20 
1 17 . 9  |  4.05|  [17.6  |  4.03|  |  17. 3|  4.7 

Na2CO3.10H2O  +  Na2C03.NaHC03.2H20 


|22.6  |  1.5 


122.7 


|27.4  |  1.3 
Na2CO3.10H2O 
|28.45| 

Na2C03.7H20 


I  I 


32. 9| 


Na2CO3.10H2O  +  Na2C03.7H20 
[19.0  |  |11. 8  126.0  |  |  3.9|  | 

Na2C03.7H20  +  Na2C03.NaHC03.2H20 
I  I  I  I  I  I  I  32. 5|  0.6 


t  =  25°C;  v.  Fig.  50 


t  =  30°C 


t  =  35°C 


O 

o 

d 

65 


o 

o 

X 

d 

£ 

65 


o 

c3 

£ 

65 


o 

o 

d 

£ 

65 


o 

o 

w 

d 

ft 

65 


o 

d 

ft 

6? 


O 

q 

£ 

65 


O 

o 

X 

S3 

£ 

65 


o 

S3 

£ 

65 


Na2C03.7H20  +  NaCl 


F 


17.3 

17.2 


21.2 


15.5 
15.4 

Na2C03.7H20  +  Na2C03.H20 


12.9 


G 


H 


I  I  I  I  I  |31.0  | 

Na2C03.H20  +  NaCl 
|  |  1 17 . 7  |  1 15 . 0  |16.8  | 

NaCl 

I  [26.4  |  |  |26.5  |  | 

NaCl  +  NaHC03 

|  1.2  [26.0  |  |  1.2  |26. 1  |  | 
Na2CO3.10H2O  +  Na2C03.NaHC03.2H20 


2.5 


1 16 . 1 


26.6 


1.2  26.2 


19.84 

1.34 

5.01 

18.99 

0.76 

11.09 

3.IOH2O  Na2C0 

3.7H20  +  Na2C03. 

R  1 18. 99]  0 . 80]  1 1 . 38]26 . 61 1  0.99|  3 . 65[ 

Na2C03.7H20  +  Na2C03.H20  +  Na2C03.NaHC03.2H20 

I  |  |  |22 . 63 1  0 . 6 1 1  9.88|30.27|  0 . 57]  1.97 

Na2C03.H20  +  NaCl  +  Na2C03.NaHC03.2H20 
|  |  |  |17.79|  0.53|14.88|17.04|  0 . 6l|l5  52 

Na2C03.7H20  +  Na2C03.NaHC03.2H20 
1 18 . 56|  0 . 53 1 12 .84 1  |  I  I  I 

Na2C03.7H20  +  NaCl  +  Na2C03.NaHC03.2H20 
1 17 . 28|  0.34|15.28|  I  |  I  I  I 

NaCl  +  Na2C03.NaHC03.2H20 


Q 


13.28 

7.28 


0.61 

0.53 


17.7213.2  I 
21.35  7.33 


0.99 

0.96 


17.69 

21.30 


13.23 

7.42 


NaHCO,  +  Na2C03.NaHC03.2H20 


11.35 

6.65 


2.90 

1.95 


7.57 

15.04 


11.20 

6.7 


3.32 

2.25 


7.70 

14.96 


11.57 

6.72 

5.52 


0.57 

0.61 

3.59 

2.56 

2.10 


17.85 
21.41 

7.61 

14.85 
16.97 


NaHCOa  +  NaCl  +  Na2C03.NaHC03.2H20 
2.55  1.3823.97  25.3  I  1.68)24.01  3.25)  0.7623.75 
|  I  3.01  1. 34)23.92 

Na2C03.H20  +  Na2C03.NaHC03.2H20 

21.96)  0.12 
18.46  0.11 


8.3 

12.08 


t  =  45°C 

t  =  60  °C 

% 

% 

% 

% 

% 

% 

Na2C03 

NaHC03 

NaCl 

Na2C03 

NaHC03 

NaCl 

NaHCO, 

12.0 

NaHC03  +  Na2C03.NaHC03.2H20 

16.9 

5.9 

16.9 

7.4 

Na2C03.NaHC03.2H,0  +  Na2C03.H20 

31.7 

0.9 

30.7 

1.3 

Na2CO 

3.H20 

32.2 

31.8 

Na2C03.H20  +  NaCl 

15.0 

17.4 

13.9 

17.8 

NaCl 

26.7 

1 

27.0 

NaCl  +  NaHCOs 

1.5 

26.2 

2.2 

26.4 

300 


INTERNATIONAL  CRITICAL  TABLES 


Cl-  C03--  HCO3-  Na {Continued) 


t  =  45°C 


t  =  60°C 


% 

% 

% 

% 

% 

% 

Na2C03 

NaHC03  | 

NaCl 

Na2C03 

NallCOs 

NaCl 

Na2C03.H20  +  Na2CO3.NaHCO3.2H2O 


23.35 

18.97 


1.03 

0.50 


14.34 


0.61 


7.84 

12.62 


25.89 

18.87 


1.57 

0.80 


Na2C03.H20  +  NaCl  +  Na2C03.NaHC03.2H20 


17.40 


12.39 


0.53 


Na2CO3.NaHCO3.2H2O  +  NaCl 


9.25 

0.15 

20.62 

10.75 

0.73 

6.84 

0.50 

21.98 

6.29 

0.76 

22.35 

4.29 

1.11 

23.43 

NaHCO 

3  +  Na2C03.NaHC0 

.2H20 

12.44 

5.08 

5.38 

14.0 

6.11 

10.75 

3.29 

8.91 

8.99 

4.16 

6.94 

2.52 

14.70 

4.73 

11.94 

1 

19.13 

20.06 


3.04 


NaHCO,  +  NaCl  +  Na2C03.NaHC03.2H20 
I  1.99  I  23.91  I  3.28*  I  2.20*  I 


3.73 

11.34 


24.1* 


*  Average  of  two  results. 

Cl-  CO3--  Mg++  Na+ 
H20  +  MgCOs  +  NaCl 
t  =  23 °C  (69) 
g  NaCl/1  |  g  MgC03/l 
MgC03(?) 


Cl"  C03-~  Na+  K+ 

H20  +  NaCl  +  K2C03;  v.  Fig.  53;  t  =  25°C  (37) 


0.176 

28.0 

0.418 

59.5 

0.527 

106.3 

0.585 

147.4 

0.544 

231.1 

0.460 

272.9 

0.393 

331.4 

0.293 

Cl-  CO3--  Ca++  Na+ 
H20  +  H2C03  +  CaC03 
NaCl 

t  =  25°C  (59) 


%  CaC08* 

%  NaCl* 

CaC03 

0.147 

1.427 

0.151 

5.375 

0.162 

6.076 

0.156 

9.943 

0.148 

13.646 

0.133 

16.380 

0.094 

22.992 

0.076 

26.369 

*  Liquid  phase  at  all  compositions 
saturated  with  CO2  at  760  mm. 


Cl-  CO3--  Ca++  Na+ 

H20  +  CaC03  +  NaCl 
t  =  25 °C  (59) 

%  NaCl  |  %  CaC03 

CaC03 


1.575 

0.00777 

4.921 

0.00817 

8.466 

0.00860 

10 . 296 

0.00933 

14.279 

0.00908 

18.058 

0.00942 

23.369 

0.00912 

Cl-  CO 3--  Ca++  K+ 
H20  +  CaC03  +  KC1 
t  =  25°C  (64) 


%  KC1 


CaC03 


%  CaC03 


*  Average  of  two  values 
t  At  25°C  (37). 


Solid  phases 

Liqi 

o 

o 

o3 

£ 

lO 

d 

aid  pha 
100( 

o 

o 

w 

LO 

o 

se — M 
)M  H2C 

r  —4 

o 

Jz: 

oer 

) 

6 

w 

A 

Na2CO3.10H2O . 

101.26 

B 

Na2CO3.10H2O  +  NaCl . 

88.20 

72.40 

C 

NaCl . 

109.8 

D 

NaCl  +  KC1 . 

92.08 

39.32 

E 

KC1 . 

89.24 

F 

KC1  +  K2C03.|H20 . 

288.32 

5.0 

G 

K2C03.|H20 . 

295.86 

H 

NaKC03.6H20  +  K2C03.fH20.  . 

37.0 

271.40 

I 

Na2C03.7H20  +  NaKC03.6H20. 

120.80 

79.40 

J 

Na2C03.7H20  -j-  Na2CO3.10H2O. 

121.0 

49.40 

P 

K2C03.|H20  +  NaKC03.6H20 

+  KC1 . 

37.44 

267.00 

4.44 

Q 

NaKC03.6H20  +  Na2C03.7H20 

+  KC1 . 

94.66 

77.58 

26.34 

R 

Na2C03.7H20  +  Na2CO3.10Ii2O 

+  KC1 . 

91.80 

67.20 

32.60 

S 

Na2CO3.10H2O  KC1  -|-  NaCl. . 

93.22 

48.66 

33.28 

0.0 

0.0013 

3.90 

0.0078 

7.23 

0.0078 

Cl-  C03--  K+ 

Cl-  C204-“ 

C2H2C102-  k+ 

11.10 

0.0076 

H20  +  KC1  +  K2C03 

II20  +  HC2H2C102  +  CaCl2 

13.82 

0.0072 

t  =  30°C  (390) 

+  Iv2C204; 

=  25°C  (172) 

15.49 

0.0076 

%  k2co3 

%  KC1 

g 

18.21 

0 . 0070 

k2co 

KC2C1H202/1  * 

g  CaO/1* 

19.84 

0.0072 

53.27 

0 

CaC204t 

26.00 

0 . 0060 

K2C03.MIi20  +  KC1 

0 

0.1027 

Cl  C03  Na+;  v.  also  p.  301 

52.22 

1.03 

0.6628 

0.0973 

%  Na2C03 

%  NaCl 

KC1 

1.3256 

0.0880 

Na2C03.10H20  +  NaClf 

51.66 

1.07 

2.6512 

0.0853 

17.37 

15.73 

1.64 

26.22 

5.3024 

0.0840 

t  =  30°C  (79) 

0 

28.01 

8.6164 

0.0826 

N 

aCl 

26.512 

0.0740 

0 

26 . 28  f 

0 

26.47 

5.05 

21.94 

Cl-  C204 —  Th++++  (81 »  168) 

9.71 

18.76 

H20  +  HC1  +  Th(C204 

14.81 

16.26 

t  =  25°C  (168) 

NaCl  +  Na2C03.H20 

%  HC1 

%  Th(C204)2)2 

18.00* 

14.12* 

Cl-  C204  C2C1302-  Ca++  K+ 

3Th(C204)2. 

ThCl4.20H2O 

Na2C03.Ho0 

H20  +  HC2C1302  +  CaCl2  + 

24.8 

0.01545 

20.72 

1 1 . 49 

K2C204;  t 

=  25 °C  (172) 

37.0 

0 . 5330 

Na2C03.7H20  +  Na2C03.H20 

g  KC2C1302/1* 

g  CaO/1* 

37.6 

0.5395 

22.75* 

10.24* 

CaC204T 

t  =  17°C  (81) 

Na2C03.7H20 

0 

0.8867 

Th(C204)2.?H20 

24.26 

5.93 

1.0074 

0.8867 

0.0 

0.0017 

25.59 

5.17 

2.0148 

0.8833 

1.2 

0.0035 

Na2CO3.10H2 

3  Na2C03.- 

4.0296 

0.8867 

3.2 

0.00474 

7H20 

10.074 

0.88S0 

3.6 

0.0061 

26.82 

4.15 

20.148 

0.8747 

4.6 

0.0094 

Na2CO 

3. 10H2O 

40.296 

0 . 8760 

8.4 

0.017 

22.94f 

0.0 

60.4444 

0.8707 

13.1 

0.028 

27.12 

3.33 

80.592 

0.8593 

16.2 

0.038 

27.48 

0.90 

120.888 

0 . 8273 

19.8 

0.064 

27.98 

0 

161.184 

0 . 7860 

Continued  on  p.  303 

*  Liquid  phase  contained  18.23  g  HC1  per  1  at  all  compositions, 
not  state  whether  solid  used  was  hydrated.  1 1  =  12°C. 


t  Authors  dc 
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Cl-  C03--  Na+  (141) 

H20  +  NaCl  +  Na2C03;  v.  Fig.  51  and  p.  300 

Liquid  phase 


t  =  Q°C  1  t  =  15°C|  t  =  20°C|  t  =  25°G  |  t  =  30°C  |  t  =  35°C|  t  =  45°C|  t  =  60°C 


Solid  phases 

CO 

O 

O 

d 

£ 

{£ 

O 

S3 

£ 

68 

co 

O 

O 

N 

d 

£ 

68 

O 

c3 

£ 

68 

CO 

O 

q 

d 

£ 

68 

O 

03 

£ 

68 

00 

O 

O 

d 

£ 

68 

r  1 

O 

a 

68 

CO 

O 

O 

d 

£ 

68 

O 

S3 

'A 

68 

O 

O 

e* 

d 

* 

O 

c3 

A 

68 

co 

O 

O 

d 

A 

68 

0 

03 

A 

68 

co 

O 

O 

cu 

d 

A 

68 

O 

aj 

A 

68 

6.6 

0.0 

14.1 

0.0 

17.6 

0.0 

22.7 

0.0 

28.5 

0.0 

4.3 

4.5 

9.9 

8.9 

15.5 

4.0 

19.6 

5.6 

27 

3.7 

Na2CO3.10H2O . 

3.7 

8.2 

8.7 

14.7 

14.1 

7.7 

18.8 

10.8 

3.1 

12.3 

12.9 

12.8 

2.8 

20.4 

Na2CO3.10H2O  +  Na2C03.7H20 . 

19.0 

11.8 

26.9 

3.9 

18.4 

13.0 

26.6 

4.2 

32.9 

0.0 

Na2C03.7H20 . 

24.6 

7.2 

31.5 

2.0 

22.7 

9.3 

Na2C03.7H20  +  Na2C03.H20 . 

22.5 

10.2 

31 

2.5 

21.9 

10.4 

30.2 

2.9 

32.2 

0.0 

31.8 

0.0 

Na2C03.H20 . 

20.5 

11.1 

25.5 

7.1 

28.2 

3.9 

24.0 

7.2 

24.4 

7.3 

20.2 

10.9 

20.7 

11.1 

16.6 

14.5 

Na2C03.7H20  +  NaCl . 

21.2m 

x2.9m 

Na 11,0  4-  NaCl . 

17.7 

15  0 

16.8 

16  1 

17  4 

13  9 

17.8 

Na,,CO,  1011,0  4-  NaCl _ 

2.8 

24  2 

9.2 

20.2 

13.5 

17  4 

r 

1.1 

25.1 

3.5 

24.0 

6.9 

22.0 

7.9 

21.3 

5.0 

22.7 

7.4 

21.7 

10.3 

20.2 

MoPl 

0.0 

26.3 

0.0 

26.3 

9.5 

20.3 

0.0 

26.4 

0.0 

26.5 

4.0 

24.0 

3.6 

24.2 

11.5 

18.9 

0.0 

26.6 

0.0 

26.7 

0.0 

27.0 

l 

0.0 

26.4 

Na.CO.-,. 711.0  +  NaCl . 

17.25* 

15.45* 

Transition  temperatures:  Na2CO3.10H2O  +  Na2C03.7IL20  +  NaCl  =  21°C.  Na2C03.7H20  +  Na2C03.H20  +  NaCl  =  26.2°C. 


*  Average  of  two  results. 


Cl-  CO3--  Na-»  (141) 

H20  +  NaOH  +  NaCl  +  Na*CO,;  v.  Fig.  52  (25°)  f 


Liquid  phase 


=  o°c 

t 

=  15°C 

t 

=  20°C 

t 

=  25°Cf 

Solid  phases 

<5 

0 

0 

W 

O 

5 

q 

O 

W 

O 

co 

O 

O 

O 

W 

O 

CO 

0 

0 

O 

M 

O 

d 

d 

d 

d 

d 

o3 

d 

d 

d 

d 

d 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

68 

68 

68 

68 

68 

68 

68 

68 

68 

68 

68 

68 

A 

Na2CO3.10H2O .  . 

6.6 

14.1 

17.6 

22.7 

Na2C03.7H20 . 

18.4 

13.0 

B 

Na2CO3.10H2O  +  Na2C03.7H20 . 

19.0 

11.8 

f 

7.5 

12.7 

10.6 

12.0 

15.9 

3.6 

17.25 

15.45 

C 

Na2C03.7H20  +  NaCl . < 

9.6 

13.4 

8.5 

15.9 

15.0 

1.7 

2.8 

24.2 

9.2 

20.2 

13.5 

17.4 

Na2CO3.10H2O  -f-  1 .  i 

2.4 

17.3 

8.4 

9.2 

19.4 

1.5 

1 

2.4 

12.7 

14.3 

8.4 

16.2 

5.8 

D 

NaCl  . 

26.3 

26.3 

26.4 

26.4 

NaCl  +  NaOH  4II.0  . 

4.2 

30.3 

NaOH  4H?0  . 

29.6 

E 

NaOH  H»0  . 

51.2 

52.2 

53.3 

O 

Na,C03  H,0  4-  Na.,CO,  . 

0.6 

47.3 

0.3 

41.5 

0.5 

42.5 

Id 

Na2C03.7H20  -f-  Na2C03.H20 . 

3.1 

23.0 

7.9 

19.4 

11.1 

16.2 

15.4 

12.7 

f 

3.1 

22.3 

8.9 

17.0 

12.4 

13.4 

18.0 

9.3 

I 

Na2C03.7H20  +  Na?CO3.10H2O . 

18.1 

8.6 

1.7 

1 

18.3 

3.3 

6.3 

Na2CO3.10H2O  +  NaCl  +  Na2C03.7H20 . 

2.8 

11.2 

16.0 

8.7 

14.9 

7.2 

12.8 

16.9 

1.7 

2.9 

4.2 

20.5 

7.9 

10.5 

10.4 

11.6 

6.9 

9.5 

Na2CO3.10H2O  +  Na2C03.7H20.  .  | 

8.7 

2.6 

15.6 

11.8 

1.5 

12.8 
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Cl  CO3  Na+. — ( Continued ) 


Liquid  phase 

t  =  30  °C  1  t  =  35°C  1  t  =  45°C  |  t  =  60°C 


Solid  phases 

d 

0 

N 

a 

<7 

68 

%  NaCl 

%  NaOH 

CO 

O 

q 

a 

£ 

68 

%  NaCl 

%  NaOH 

CO 

0 

0 

a 

27 

68 

%  NaCl 

%  NaOH 

co 

O 

O 

e* 

a 

27 

68 

%  NaCl 

%  NaOH 

Na2CO3.10H2O . 

28.5 

Na2C03.H20 . 

32.2 

31.8 

Na2C03.7H20 . 

24.  G 

7.2 

32.9 

Na2CO3.10H2O  +  Na2C03.7H20 . 

26.9 

3.9 

Na2C03.7H20  +  Na2C03.H20 . 

22.05 

10.2 

31.0 

2.5 

Na2C03.7H20  +  NaCl . 

21.20 

12.9 

Na2C03.H20  +  NaCl . 

17.7 

15.0 

16.8 

16.1 

15.0 

17.4 

13.9 

17.8 

NaCl . 

26.5 

26.6 

26.5 

27.0 

NaOH.IRO . 

54.3 

55 . 4 

57.8 

63.5 

Na2C03.H20  Na2C03 . 

15.1* 

35.0 

0.5 

39.2 

Na2C03.7H20  +  Na2C03.H20 . 

21.9 

7.9 

32.0 

0.6 

Na2C03.7H20  +  Na2CO3.10H2O . 

26.7 

3.5 

26.7 

1.2 

2.2 

Na2C03.7H20  +  Na,C0*.H,0 . 

23.1 

7.6 

1.5 

22  4 

2.9 

5.2 

6.0 

12.5 

12.4 

11.0 

15.3 

5.4 

9.2 

16.0 

6.1 

5.8 

15.8 

9.4 

Na2C03.H20  -f-  NaCl .  . 

0.2 

3.0 

34.6 

4.6 

11.8 

14.7 

2.9 

10.8 

18.1 

2.6 

11.3 

18.1 

1.4 

7.0 

24.9 

0.4 

3.8 

33.4 

1.7 

8.4 

22.3 

Na2C03.H20  -f-  Na2C03  -f-  NaCl . 

0.2 

1.5 

41.8 

0.3 

1.8 

40.8 

0.3 

2.7 

37.2 

0.5 

4.3 

33.2 

0.2 

1.0 

51.3 

1.0 

1.2 

49.0 

0.3 

2.4 

38. S 

0.2 

1.7 

52.6 

Na2C03  -f-  NaCl . 

0.2 

2.1 

40.9 

0.5 

1 .3 

54.1 

*  Solution  not  clear,  f  Data  for  points  representing  systems  NasCCh  +  NaOH.IDO;  NaCl  +  NaOH.H2Q;  and  NaOH.HsO  +  NaCl  lacking. 


Cl-  HCO-r  Na+  (141);  h20  +  NaCl  +  NaHC03 


Liquid  phase 


Solid  phases 

t  = 

0°C 

t  = 

15°C 

t  = 

20°C 

t  = 

25°C 

t  = 

30°C 

t  = 

35°C 

t  = 

45°C 

t  = 

60°C 

%  NaHCO, 

O 

c3 

27 

68 

CO 

C 

O 

K 

27 

68 

O 

03 

27 

68 

CO 

0 

0 

h-1 

HH 

c3 

27 

68 

%  NaCl 

eo 

O 

O 

M 

s3 

27 

68 

O 

cS 

27 

68 

CO 

0 

0 

M 

27 

68 

O 

o3 

27 

68 

d 

0 

"T1 

03 

27 

68 

O 

o3 

27 

68 

d 

0 

h-1 

hH 

S3 

27 

68 

O 

03 

27 

68 

d 

0 

W 

68 

%  NaCl 

6.5 

0.0 

8.1 

0.0 

8.7 

0.0 

9.3 

0.0 

9.9 

0.0 

10.6 

0.0 

12.0 

0.0 

14  1 

0  0 

NaHC03 . 

2.7 

8.8 

3.8 

8.6 

4.2 

8.5 

3.2 

12.7 

4.9 

8.8 

4.7 

10.3 

5.8 

10.5 

7.4 

10  0 

1.1 

19.8 

2.0 

16.4 

1.7 

19.5 

1.8 

19.7 

1.9 

19.5 

2.1 

19.6 

2.7 

19  2 

3  7 

IQ  1 

NaHCOs  +  NaCl . 

0.6 

25.9 

0.9 

26.1 

1.0 

26.1 

1.2 

26.0 

1.2 

26.1 

1.3 

26.2 

1.5 

26.2 

2  2 

26  4 

NaCl . 

26.3 

26.3 

26.4 

26.4 

26.5 

26.6 

26.7 

27.0 
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Cl-  C20.r -  Th++++. — {Con¬ 
tinued  from  p.  800 ) 

%  HC1  |  %  Th(C204)2 
t  =  50 °C  (8i) 
Th(C204)2.?H20 


0 

0 

0 

0017 

4 

l 

0 

010 

8 

4 

0 

028 

12 

4 

0 

057 

16 

1 

0 

103 

CO 

tH 

0 

0 

134 

19 

9 

0 

169 

to 

6 

0 

232 

Cl-  C204_-  SC+++  (265) 

H20  +  HC1  -f-  Sc2(C204)3 
Mhci/1  I  %  Sc2(C204)3 

t  =  25°C  1 t  =  50°C 


Sc2(C204)3.5H20 


0.1 

0.0299 

0.0420 

0.5 

0.0650 

0.0870 

1.0 

0 . 1020 

0.1435 

2.0 

0.1716 

0.2556 

5.0 

0.4170 

0.6533 

Cl-  C204-  -  Ca++ 
H20  +  H2C204  +  CaCl2 
t  =  25°C  (172) 
g  CaO/1  |  g  HC1/1 


CaC204J 


0.004 

0.0 

0.314 

4.559 

0.5953 

9.117 

0 . 8846 

13.676 

1.156 

18 . 234 

1.454 

22 . 793 

1.718 

27.351 

2.282 

36.468 

Cl-  C204--  Ca++  K+ 
H20  +  HC1  +  CaClj  + 
Iv2C204 
t  =  25 °C  (172) 
g  KC1/1*  |  g  CaO/1* 

CaC204t 


0 

1 . 1666 

0.3728 

1 . 1706 

0.7456 

1.174 

1.4912 

1 . 1833 

3.728 

1.194 

7.456 

1.221 

14.912 

1.26S6 

22 . 368 

1.3093 

37 . 280 

1.396 

Cl-  C204 —  Na+  (82) 

H20  +  NaCl  +  Na2C204 
°C  |  %  NaCl  |%Na2C204 


NaCl  +  Na2C204 


15 

26.28 

0.027 

50 

26.64 

0.063 

C1-C204--K+  (82,  385) 

H20  +  KC1  +  K2C204 
°C  (82)  |  %  KC1  |%Iv2C204 
KC1  +  Iv2C204.H20 


15 

50 


19.19  10.03 

20.26  15.18 


t  =  20 °C  (385) 


%  KC1 

%  k2c2o 

KC1 

34.41 

0.0 

32.05 

6.03 

29.31 

13.11 

KC1  +  K2C204.H20 


28.56  15.08 


k2c2o4.h2o 


21.49 

18.81 

13.67 

23.92 

5.70 

29.98 

0.0 

34.93 

Cl-C2H302-C4H406--Ca++K+ 
H20  +  HC1  +  Ca(C2H302)2  + 
Iv2C4H406 

t  =  25 °C  (172) 
g  KC1/1  I  g  CaO/1 


CaC4lI406f 


0.0 

0.4733 

0.3728 

0 . 4860 

0.7456 

0 . 4926 

1.4912 

0.5206 

3 . 7280 

0 . 5600 

7.456 

0.6140 

14.912 

0.7120 

22 . 368 

0.8706 

29 . 824 

1.0746 

v.  also  C2H302  C4H403 

Ca++  K 

+,  p.  374 

Cl-  C4H406--  C2H2C102-  Ca++ 

K+ 

H20  +  HC2H2C102  +  CaCl2 
+  Iv2C4H406 
t  =  25°C  (172) 
g  KC2C1H202/1|  g  CaO/1 
CaC4H406t 


0 

3.695 

1.3256 

3.623 

2.6512 

3.586 

5.3024 

3.477 

13 . 256 

3.263 

19.884 

3.093 

26.512 

3.001 

Cl-  HC4II406-  Na+  K+ 

H20  +  NaCl  +  KHC4H40« 

t  =  25°C  (283) 

MnsCi/1 

MKHC4H4Oe/l 

khc4h4o6 

0 

0.0347 

0.05 

0.03761 

0.10 

0.03974 

0.20 

0 . 04276 

*  Liquid  phase  contained  18.23  g  HC1  per  I  at  all  compositions, 
t  Authors  do  not  state  whether  solid  used  was  hydrated, 
t  Authors  do  not  give  actual  composition  of  solid  used. 


Cl-  HC4H406-  kt 

H20  +  HC1  +  KHC4H406 


t  =  25 °C  (283) 
Mhci/1  |  M khc iH 4o a/1 

khc4h4o6 


0.0 

0.0125 

0.025 

0.050 

0.0347 

0 . 03667 

0 . 04282 
0.05887 

ci-  hc4h4o6 

-  K+  (48>  283) 

IRO  +  KC1  +  KHC4H406 

00 

■'T 

O 

O 

CM 

CM 

II 

M/1000g  H20 

KC1 

khc4h4o6 

khc4h4o6 

0.0 

0.03057 

0.01 

0.02634 

0.02 

0.02281 

0.035 

0.01890 

0.05 

0.01580 

0.10 

0.01078 

0.2 

0.00705 

0.35 

0.00488 

0.50 

0.00397 

1.00 

0 . 00269 

2.0 

0.00189 

dZ-KHC4H406 

0.0 

0.02822 

0.01 

0.02392 

0.02 

0.02045 

0.035 

0.01676 

0.05 

0.01405 

0.10 

0  00939 

0.20 

0.00604 

0.35 

0.00424 

0.50 

0.00340 

1.00 

0.00233 

2.00 

0.00164 

CL  HC4H4Or  K+. —  (Cont’d) 
M/lOOOg  H20 
KC1  |  KHC4H406 

t  =  25°C  (283)* 


KHC4H40 


0 

0.025 

0.050 

0.100 

0.200 


0.0347 
0.02544 
0.01955 
0.01333 
0 . 00869 


*  All  values  are  mean  of  two  results 


Cl-  C6H5(NH3)-  Fe+++ 
IRO  +  HC1  +  C6H6(NH2)- 
HC1  +  FeCla 


t  = 

25°C  (291 

) 

%  Cells- 

(NH2)- 

HC1 

%  FeCL 

%  HC1 

Ce 

H6(NH2)HC1 

22. IS 

0.0 

11 

08 

6C6H£ 

(NH2)HC1 

.FeCl 

3 

20.24 

1.29 

11 

00 

17.17 

2.82 

11 

88 

13.81 

5.18 

11 

32 

7.06 

12.12 

11 

44 

5.29 

16.06 

11 

69 

4.49 

18.16 

11 

91 

3.96 

19.95 

11 

49 

6C,H,(NH2)HCl.FeCl, 

+ 

2C61L 

(NH2)HC1 

.FeCl 

3 

3.57 

21.50 

12 

89 

2C6H. 

(NH2)HC1 

.FeCl 

3 

2.58 

23.36 

12 

96 

2.10 

25.59 

12 

48 

1.71 

28.61 

11 

71 

1.35 

33.10 

10 

98 

Cl-C10H,SO3-  Na+  (85) 
H20  +  NaCl  +  /S-CjoHjSOsNa 


t  =  25JC  |  t  =  30°C  |  l  =  40°C  |  t  =  50°  C  |  t  =  65°C 


% 

% 

% 

% 

% 

% 

%  I  % 

% 

% 

/3-salt 

NaCl 

/3-salt 

NaCl 

0-salt 

NaCl 

/3-salt  |  NaCl 

/3-salt 

NaCl 

/S-CioHrSOaNa 


5 

.85 

0 

0 

6 

24 

0 

0 

7 

98 

0 

0 

9 

75 

0 

0 

14 

6 

6 

3 

46 

2 

38 

1 

21 

4 

84 

1 

46 

5 

62 

4 

15 

2 

9 

8 

47 

2 

93 

0 

31 

9 

19 

0 

16 

13 

08 

0 

65 

8 

47 

2 

17 

5 

42 

6 

12 

3 

81 

0 

15 

13 

16 

0 

0 

26 

5 

0 

0 

26 

7 

1 

05 

8 

39 

1 

96 

7 

19 

0 

0 

16 

81 

0 

0 

26 

8 

1 

26 

10 

83 

0 

0 

26 

43 

0 

0 

27 

21 

Cl-  Sn++ 

H20  +  IlCl  +  SnCl2 
t  =  0°C  (US) 

M  KSnCl2/l  |  Mhci/1 


(?)* 


7.4 

0 

6.67 

0.66 

6.375 

1.354 

6.840 

2.480 

8.120 

3.49 

9.42 

4.00 

11.76 

4.40 

14.76 

4.94 

15.64 

6.60 

15.70 

7.80 

*  Composition  of  solid  phases 

determined. 


Cl-  Sn++  K+ 


H2O  -j~  S11CI2  KC1 


t  =  25c 

C  (143) 

g  per  lOOg  H20 

KC1 

SnCl2 

SnCL 

.2H20 

0 

0 

234 

05 

2 

73 

222 

55 

7 

49 

235 

50 

19 

66 

290 

30 

SnCl2.KCl.H20 

25 

51 

337 

20 

24 

38 

247 

50 

21 

26 

170 

70 

17 

79 

107 

65 

19 

06 

81 

78 

17 

85 

58 

48 

19 

.45 

54 

19 

304 


INTERNATIONAL  CRITICAL  TABLES 


Cl  Sn++  K+. — ( Continued ) 


g  per  lOOg  H20 


KC1 

SnCl2 

SnCl2.2KC1.2H20 

5.99 

34.28 

24.40 

27.88 

24.68 

17.42 

27.30 

10.24 

30.65 

5.83 

31.76 

5.95 

KC1 

34.08 

4.37 

32.17 

2.86 

34.73 

0.0 

ci- 

Pb++ 

H20  +  HC1  +  PbCl2 

t  =  25.2°C  (U7) 

Mhci/1 

M  KPbCl2/l 

PbCl2 

0.0 

0.0388 

0.001 

0.0386 

0 . 0025 

0.03S06 

0.005 

0.03714 

0.010 

0.03545 

0.020 

0.03213 

0.060 

0.02281 

0.100 

0.01647 

0.250 

0 . 00889 

0.500 

0.00546 

0.700 

0.00483 

1.000 

0 . 00445 

1.500 

0 . 00462 

2.000 

0.00512 

3.000 

0 . 00754 

Cl-  Pb++  Ca++ 


H20  +  PbCl2  +  CaCl2 


t  =  25°C  (isi) 

M  KCaCl2/l  |  M  HPbCl2/l 
PbCl2 


0.00 

0.07790 

0.52 

0.01392 

0.95 

0.01126 

1.91 

0.01542 

3.03 

0.02436 

4.12 

0.04114 

Cl-  Pb 

++  Sr++ 

II20  +  PbCl2  +  SrCl2 

t  =  25°C  (181) 

M  K SrCl2/l 

M  KPbCl2/l 

PbCl2 

0.00 

0.07790 

0.051 

0.01356 

1.02 

0.01280 

1.38 

0.01648 

2.66 

0.02836 

3.09 

0.03156 

4.13 

0.05396 

Cl-  Pb++  Ba++ 


PI20  +  PbCl2  +  BaCl2 


t  =  25°C  (181) 

M  KBaCl2/l  |  M  KPbCl2/l 
PbCl2 


0.00 

0.32 

0.64 


0 . 07790 
0.01398 
0.01106 


Cl  Pb++  Ba++. — ( Continued ) 


M  KBaCl2/l 

M  KPbCl2/l 

PbCl2 

1.38 

0.02178 

2.08 

0.04776 

Cl”  Pb++  Na+ 

H20  +  PbCl2  +  NaCl 

t  =  25°C  (181) 

^NaCl  A 

M  MPbCl2/l 

PbCl2 

0.0 

0.07790 

0.051 

0.01289 

1.02 

0.01262 

2.05 

0.01922 

3.03 

0.02558 

4.10 

0 . 08754 

Cl 

Pb++  K+; 

cf.  also  (Si  *1 ) 

H20  +  PbCl2  +  KC1 

t  =  20°C  (47);  V.  Fig.  54 

%  PbCl2 

%  KC1 

KC1  +  PbCl2.KCl.MII20 

0.289 

25.34 

PbCl2.KCl.MH20 

0.247 

23.71 

0.215 

21.69 

0.194 

19.83 

PbCl2.KCl.LjH20  +  2PbCl2.- 

KC1 

0.183 

18.26 

2PbCl2.KCl 

0.158 

16.70 

0.124 

14.04 

0.106 

10.47 

0.103 

9.12 

0.107 

6.93 

0.149 

4.28 

2PbCl2.KCl  +  PbCl2 

0.174 

3.79 

PbCl2 

0.184 

2.79 

0.202 

2.23 

0.264 

1.45 

Solid  phases*  (i°2) 

A 

PbCl2 

B 

PbCl2  +  2PbCl2.KCl 

C 

2PbCl2.KCl 

+  3PbCl2.3K- 

C1.H20 

D 

3PbCl2.3IvCl.H20  +  KC1 

*  No  numerical 

data  given  for 

liquid  phase;  diagram  (Fig.  54)  shows 

grams  of  PbCh  and  KC1  per  100  g  of 

solution. 

Cl-  T1+++  Cs+ 

H20  +  T1CL  +  CsCl 
t  =  15°c  (253) 

%  T1CL*  I  %  T1C13* 
T1C13.4H20 
65.178  | 

T1CL.4H20  +  2TlCl3.3CsCl 
65.181  I 


2T1C13.3CsC1 


61.18 
50.127 
40 . 970 
31.705 


23.813 

10.210 

1.451 

0.017 


*  Concentration  of  CsCl  not  appre¬ 
ciable. 


Cl-  T1+++  Cs+.— (Continued) 
%  CsClf  |  %  CsClf 

2T1C13.3CsC1  +  TlCl3.2CsCl.- 
2H20 

|  3.275 

T1C13.3CsC1.2H20 
3.272  22.781 

8.313  26.930 

15.781 

T1C13.2CsC1.2H20  +  T1C13.- 
3CsC1.H20 

27 . 200 

T1C13.3CsC1.H20 


27 . 689 
32.721 


39.913 

45.126 


T1C13.3CsC1.H20  +  T1C1S.- 
3CsC1 

|  45.227 

T1C13.3CsC1 


45.910 
50.000 
T1C13.3CsC1 

CsCl 


t  Concentration 
appreciable. 


of 


58.170 

63.981 

CsCl 

64.713 

64 . 750 

TICI3  not 


Cl”  Zn++ 

II20  T  ZnO  T  ZnCl2 
t  =  room  (109) 
g  per  lOOg  H20 


ZnC'l2 

ZnO 

ZnO 

8.22 

0.0137 

23.24 

0.138 

45.95 

0.497 

Cl  Zn++. — (Continued) 
g  per  lOOg  H20 
ZnCl2  |  ZnO 
ZnO 


51.50 

0.604 

56.90 

0.723 

62.85 

0.884 

96.00 

1.792 

124.70 

3.213 

144.80 

2.64 

203 . 00 

1.59 

Cl-  Zn++  K+ 


H20  +  ZnCl2  +  KC1 
t  =  25°C  (247) 

%  KC1  |  %  ZnCl2 

ZnCl2 


0.0 

82.0 

ZnCl2  +  2IvCl.ZnCl2.6H20 

0.75 

74.0 

2IvCl.ZnCl2.6H20 

1.50 

67.5 

2.00 

66.5 

3.33 

64.0 

8.25 

57.5 

18.75 

46.8 

25.75 

41.0 

31.00 

38.0 

KC1  +  2KCl.ZnCl2.6H20 

33.50 

36.5 

KC1 

35.00 

35.5 

36.50 

35.0 

33.75 

31.75 

29.00 

21.50 

26.50 

0.0 

Cl-  Cd++  Na+  (371) 

H20  +  CdCl2  +  NaCl;  v.  Fig.  55 


Liquid  phase — 

g  per  lOOg  H2O 

Solid  phases 

t  =  19.3°C 

t  =  29.7°C 

II 

£>- 

O 

O 

O 

t  =  54.4°C 

CdCl2 

NaCl|  CdCl2 

NaClj  CdCl2 

NaCl 

CdCh 

|NaCl 

CdCb.fHjO . 

111.30 

129.65 

0.0 

CdCb.HsO . 

133.85 

0.0 

133.9 

0.0 

CdCh.f  H2O  +  CdCl2.- 

2NaC1.3H20 . 

116.64 

7.52 

132.67 

9.63 

CdCh.HiO  +  CdCl2.- 

2NaC1.3HiO . 

137.03 
48. 17 

15.14 

29.50 

140.42 

52.76 

19. 10 
32.97 

85. 15 

12.19 

123.54 

10. 10 

CdCl2.2NaC1.3H»0...  < 

40.01 

25.67 

106.16 

91.10 

12.92 

15.41 

43.74 

27.46 

CdCl2.2NaC1.3H20  + 

NaCl . 

5.96 

36.76 

9.43 

37.54 

13.31 

38.16 

22.53 

39.07 

NaCl . 

0.0 

35.84 

0.0 

35.88 

0.0 

36. 18 

0.0 

36.82 

Transition  points 

CdCh.^HiO  +  CdCh.H-iO  +  solution  =  33°C. 

CdCl2.%H20  +  CdCl 

.H2O  +  CdCl2.2NaCl.3H2O  -f-  solution  = 

32.5°C. 

Cl-  Cd++  K+  (371):  H20 

+  CiCl2  +  KC1 

v.  Fig.  56 

Liquid  phase — 

g  per  lOOg  H2O 

Solid  phases 

t  =  19.3°C 

t  =  29.7°C 

II 

O 

O 

O 

t  =  54.5°C 

CdCl2 

KC1 

CdCl2 

KC1| 

CdCb 

KCl 

CdCl2 

KCl 

CdCh.fHiO . | 

111.30 

0.0 

129.65 

97.62 

0.0 

0.70 

CdCli.HiO . 

133.85 

0.0 

133.90 

0.0 

CdCh.f  H2O  +  CdCl2.- 

KC1.II  ■() . 

59.59 

6.70 

68.23 

7.08 

CdCb.HiO  +  CdCl2.- 

KCI.H2O . 

92.15 

2.70 

102.15 

2  32 

♦ 
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Cl  Cd++  K+. — ( Continued ) 


Solid  phases 


Liquid  phase — g  per  lOOg  H2O 


t  =  19.3°C  |  t  =  29.7°C  |  t  =  40.1°C  |  t  =  54.5°C 


CdCl2 

KC1 

CdCl2 

KC1 

CdCl2 

KC1 

CdCl2 

KC1 

26.98 

11.09 

47.12 

9.89 

51.90 

11.50 

44.01 

18.39 

cdcl2.Kd.H20 . 

32.67 

13.06 

37.91 

15.21 

24.26 

16.10 

24.45 

21.73 

15.99 

25.97 

18.97 

35.51 

cdd2.KCI.H20  + 

CdCl2.4KCl . 

11.61 

30.04 

15.47 

33.58 

19.92 

37.63 

26.13 

43.78 

CdCL.4KCl  +  KC1 _ 

1.44 

34.76 

2.42 

37.66 

2.98 

40.45 

4.20 

45.52 

KC1 . 

0.0 

33.94 

0.0 

37.21 

0.0 

40.36 

0.0 

43.00 

Transition  points 

CdCla  J2 H2O  +  CdCL.HaO  +  solution  =  33°C. 

CdCUAjHaO  +  CdCL.HaO  +  CdCL.KCl.H2O  +  solution  =  33.5°C. 


Cl”  Hg++ 

HzO  +  HC1  +  HgCl2 
t  =  0oC  (119) 

M  J^HgCL/l  |  Mhci/1 


(?)- 


0.97 

1.98 

3.55 

5.56 
6.89 
7.2375 
8.55 
8.865 
9.568 


0.43 

0.99 

1.78 

2.69 

3.225 

3.425 

4.15 

4.81 

7.088 


*  Composition  of  solid  phase  not 
determined. 

Cl-  Hg++ 

H20  +  HgO  +  HgCl2 
t  =  25°C  (382) 

%  HgCl2  |  %  HgO 

HgCl2 

8.58  |  0.0 

Solid  soln.  I  * 

8.72  0.14 

8.68  0.07 

HgCl2.2HgO 


8.69 

4.39 

0.66 

HgCl2.2HgO 

0.66 


0.10 

0.09 

0.02 

HgCl2.4HgO 

0.02 


HgCl2.4HgO 


0.61 

0.20 


0.02 

0.06 


Solid  soln.  Ilf 


0.13 

0.05 

0.04 

0.0 


HgO 


0.04 

0.04 

0.04 

0.001 


*  Solid  soln.  I  =  HgCh  +  HgCl2.- 
2HgO. 

f  Solid  soln.  II  =  HgCl2.4HgO  + 
HgClz. _ 

Cl"  Hg++  Cu++ 

H20  +  HgCl2  +  CuCl2 
t  =  35°C  (359) 

%  CuCl2  I  %  HgCl2 
CuCl2.2H20 


44.47 

33.50 

26.07 

23.31 


0 

21.03 

37.3 

44.47 


Cl  Hg++  Cu++. — ( Continued ) 
%  CuCl2  |  %  HgC'l2 

CuC12.2H20  +  HgCl2 


21.50* 

19.40 

18.48 

18.06 

14.73 

5.94 

2.64 

0 


HgCl2 


50.47* 

52.44 

52.54 

52.81 

51.03 

49.50 

23.87 

8.51 


*  Mean  of  several  determinations. 

Cl-  Hg++  Mg++ 

H20  +  HgCl2  +  MgCl2 
t  =  25°C  (182) 


MMgci2/l 


MhsCl/I 


(?)t 


0 

0.265 

0.168 

0.374 

0.415 

0.719 

0.570 

1.131 

0.997 

1.864 

1.320 

2.569 

1.728 

3.206 

Cl"  Hg 

++  Ca++ 

II20  +  HgCl2  +  CaCl2 

t  =  25°C  (182) 

MoaCl2/l 

MHgCh/i 

(?)t 

0 

0 . 265 

0.190 

0.364 

0.402 

0.766 

0.656 

1.108 

0.964 

1.811 

1.429 

2.645 

1.723 

3.304 

Cl”  Hg++  Sr++ 

H20  +  HgCl,  +  SrCl2 
t  =  25 °C  (182) 


MneCh/l 


MsrClj/l 


(?)t 


0.265 

0 

0.315 

0.164 

0.563 

0.311 

0.829 

0.519 

1.342 

0.724 

1.776 

1.046 

2 . 293 

1.386 

%  Composition  of  solid  phase  not 

determined:  probably  HgCh. 


Cl-  Hg++  Ba++  (341) :  H20  +  HgCl2  +  BaCl2;  v.  Fig.  57 


t  = 

0°C 

II 

CO 

O 

O 

c 

t  = 

0°C 

t  = 

30°C 

% 

% 

% 

% 

% 

% 

% 

% 

BaCl2 

HgCl2 

BaCli 

HgCl2 

BaCl2 

HgCl2 

BaCl2 

HgCL 

BaCl2.2H20 

BaCl2.3HgCl2.6H20 

A 

23.70 

0.0 

27.77 

0.0 

23.28 

46.59 

24.00 

14.25 

27.47 

7.09 

21.05 

47.78 

24.89 

36.20 

26.89 

22.61 

BaCl2.3HgCl2.6H20  + 

HgCl, 

25.22 

46.50 

D  ]20. 68*148. 46* 

HeCL 

Ba(Ji2.2Jtl20  4“  HgCl2 

18.50 

44.33 

17.87 

48.97 

B| 

23.18* 

55.22* 

11.59 

29.00 

14.26 

41.30 

BaCl2.3HgCl2.6H20  +  BaCl2.- 

6.11 

16.36 

8.41 

27.62 

2H20 

0.0 

3.95 

2.65 

14.18 

C|24 . 05*| 

46.08*] 

E 

0.0 

7.67 

°C 

Solid  phases 

Liquid  phase 

(137) 

%  BaCl2 

%  HgCl2 

10.4 

BaCl2.2H20  +  BaCl2.3HgCl2.6H20 

23.6 

50.5 

10.4 

HgCl2  +  BaCl2.3HgCl2.6H20 . 

21.6 

51.9 

25 

BaCl2.2H20  +  HgCl2 . 

23.00 

54.8 

40 

17.2 

BaCl2.2H20  +  HgCl2 . 

BaCl2.3HgCl2.6H20  +  BaCl2.2H20 
+  HgCLf . 

22. 9S 

56.57 

*  Average  of  several  determinations,  t  Invariant  point. 


Cl-  Hg++  Li+ 

H20  +  HgCl2  +  LiCl 
t  =  25°C  (182) 


Ml,ci/1 

MHgCh/l 

an 

0 

0.265 

0.414 

0.351 

0.835 

0.666 

1.271 

1.021 

1.738 

1.678 

2.265 

2.214 

3.091 

2.896 

3.527 

3.062 

Cl-  Hg++  Na+ 

H20  +  HgCl2  +  NaCl 


t  =  25°C  (182) 

MHgCh/l 

MNaGl/1 

(?)t 

0.265 

0 

0.372 

0.212 

0.508 

0.416 

0.748 

0.671 

1.192 

1.153 

2.022 

1.941 

2.754 

2.783 

3.434 

3.162 

ci- 

Cu+ 

H20  +  HC1  +  CuCl 

t  =  25°C  (282) 

M  per  lOOOg  H20 

HC1 

CuCl 

CuCl  (?) 

1 . 1650 

0.1165 

0.31652 

0.01988 

0.2156 

0.01340 

0 . 09784 

0.00596 

t  Composition 

of  solid  phase  not 

determined;  probably  HgClj. 


Cl-  Cu+  Cu++ 

H20  +  HC1  +  CuCl  +  CuCl2 
t  =  25 °C  (299) 

Mcuci/l  i  Mcucij/1 
CuCl 


0.0862* 

0.1016* 

0.1254* 

0.1449* 

0.1703* 

0.1919* 

0.2365f 

0.2588f 

0.2750f 

0.28S6t 

0.3035f 

0.3218f 

0.7714{ 

0.7884J 

0.8098t 

0.8281 j 

0.84761 
0.8673J 
0.9252f 
0 . 9439 1 
0.96461 

*  Liquid  phase 
1M  HC1. 
t  2M  HC1. 
t  4M  HC1. 


0.0* 

0.1001* 

0.2002* 

0.3003* 

0.4004* 

0.5005* 

0.0f 

0.0940f 

0. 1410f 

0 . 1880 f 

0.2350f 

0.2S20f 

o.ot 

0.0473J 

0.0946+ 

0.14201 

0.18941 

0.23671 

0.37881 

0.42611 

0.47341 

contained  per  I: 


Cl-  Cu+  Fe++ 

H20  +  CuCl  +  FeCl2 
t  =  21.5°C  (236) 
g  per  lOOg  H20 


CuCl 

FeClj 

CuCl 

1.53* 

0.0 

1.33 

6.02 

1.81 

11.62 
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Cl  Cu+  Fe++. — ( Continued ) 

g  per  lOOg  HjO 

CuCl 

FeCl2 

CuCl 

3.11 

16.3 

7.13 

26.31 

8.06 

29.35 

9.56 

33.12 

12.44 

43.75 

17.04 

54.00 

21.60 

66.40 

CuCl  +  FeCl2.4H20 

23.30 

73.20 

FeCl2.4H20 

21.66 

71.89 

11.90 

69.34 

0.0 

65.10 

Transition  point,  FeCl2.4H20 

+  FeCl2.2H20 

+  solution  = 

65.2°C. 

*  Most  of  the 

figures  here  given 

represent  the 

average  of  two 

determinations. 

Cl-  Cu+  Na+ 

H20  +  CuCl  +  NaCl 

t  =  26.5°C  (236) 

g  per  lOOg  H20 

CuCl 

NaCl 

CuCl 

1.56 

0.0 

3.15 

10.80 

7.30 

20.70 

40.60 

27.00 

49.10 

36.48 

CuCl  +  NaCl 

57.21 

44.14 

NaCl 

41.10 

55.10 

41.70 

56.80 

18.70 

50.90 

Cl"  Cu+  K+ 

H20  +  CuCl  +  KC1 

t  =  22°C  (47) 

%  CuCl 

%  KC1 

CuCl 

0.405 

6.560 

1.370 

9.840 

4.840 

15.30 

10 . 430 

20.27 

13.32 

21.64 

CuCl  +  CuC1.2KCl 

21.46* 

25.11* 

CuCl 

.2KC1 

15.48 

23.87 

13.99 

23.57 

14.44 

23.76 

11.39 

23.50 

7.35 

23.49 

4.53 

24.04 

3.14 

25.03 

2.20 

26.28 

CuC1.2KCl  +  KC1 

1.76* 

27.03* 

KC1 

0.58 

26.32 

0.0 

25.68 

*  Mean  of  several  results. 

Cl  Cu+  K+. — ( Continued ) 


t  =  25 °C  (388) 


M  %  KC1 

M  %  CuCl 

KC1 

8.0 

0.0 

1.49 

0.20 

0.90 

0.23 

0.85 

0.25 

KC1  +  2KCl.CuCl 

0.75 

0.25 

2KCl.CuCl 


0.75 

0.30 

0.80 

0.40 

0.85 

0.52 

1  .05 

0.80 

1.15 

0.90 

1.22 

1.00 

1.35 

1.10 

1.50 

1.25 

1.55 

1.25 

2KCl.CuCl  + 

KC1.CuC1.H20 

1.62 

1.32 

KC1.CuC1.H20 

1.45 

1.44 

1.25 

1.55 

1.24 

1.65 

1.20 

1.66 

1.15 

1.75 

1.10 

1.80 

1.05 

1.85 

1.00 

1.90 

0.95 

1.97 

0.90 

2.05 

CuCl 

0.62 

2.10 

0.54 

1.91 

0.25 

0.96 

0.18 

0  68 

0.09 

0.27 

Cl-  Cu++  (136) 
H20  +  HC1  +  CuCl2 
t  =  0°C 


%  CuCl2 

%  HC1 

CuC12.2H20 

40.92 

0.0 

34.82 

3.72 

23.82 

10.35 

15.64 

16.71 

12.12 

21.82 

11.92 

25.64 

13.86 

29.02 

CuC12.2H20  +  CuCUHCl.- 
3H20 


17.42 

31.16 

CuC12.HC1.3H20 

15.66 

32.66 

14.13 

34.55 

12.29 

36.82 

11.85 

37.19 

/  = 

25°C 

CuC12.2H20 

43.32 

0.0 

32.85 

6.52 

23.74 

12.95 

18.34 

18.08 

17.71 

19.92 

Cl-  Cu++ - 

-( Continued ) 

Cl  Cu+ +  Ba++. — ( Continued 

%  CuCl2 

\  %  HC1 

%  BaCl2 

|  %  CuCl2 

CuC12.2H20 

t  = 

60  °C 

17.01 

22.26 

BaCl 

2.2H20 

18.20 

25.07 

31.70 

1  0.0 

22.65 

27.76 

BaCl2.2H20  +  CuC12.2H20 

23.29 

27.94 

6.87 

|  43.57 

24.07 

28.05 

CuCl 

2.2H20 

25.65 

28.49 

0.0 

47.42 

Cl-  Cu++  Sr++ 

H20  +  CuCl2  +  SrCl2 

Cl  Cu++  Ba++  Na+;  see  belou 

t  =  25°C  (161) 

Cl-  Cu++  Li+ 

M  per  lOOOg  H20 

H20  +  CuCl2  +  LiCl 

0.5CuC12 

0.5SrCl2 

t  =  30°C  (358) 

SrCl2.6H20 

%  CuCl2 

%  LiCl 

0.0 

7.034 

CuC12.2H20 

0.7134 

6.812 

43.40 

0 

2.276 

6.352 

40.20 

2.50 

Cl”  Cu++  Ba++  (347,  350) 

39.5 

2.90 

H20  +  CuCl2  +  BaCl2 

34.9 

6.20 

t  = 

30°C 

27.9 

11.80 

%  BaCl2 

%  CuCl2 

24.2 

13.80 

BaCl2.2H20 

22.7 

16.30 

26.70 

0.0 

20.7 

19.0 

17.08 

11.49 

CuC12.2H20  +  CuCl2.LiCl.- 

5.49 

30.76 

2H20 

BaCl2.2H20  +  CuC12.2H20 

19.6 

22.2 

2.72 

42.36 

CuCl2.LiC1.2H20 

CuC12.2H20 

16.2 

28.6 

1.25 

42.45 

13.6 

29.70 

0.0 

43.95 

7.3 

36.30 

t  = 

40  °C 

4.4 

40.3 

BaCl2.2H20 

2.7 

42.8 

28.98 

0.0 

CuCl2.LiC1.2H20  +  LiCl.H20 

BaCl2.2H20  +  CuC12.2H20 

1.8 

45.4 

3.72 

42.72 

LiCl.H20 

CuC12.2H20 

1.7 

45.5 

0.0 

44.67 

0 

46.3 

Cl  Cu++  Ba++  Na+:  H20  -f-  CuCl2  BaCl2  T  NaCl;  v.  Fig.  58 

t  =  30°C  (347) 


Liquid  phase 

Solid  phases 

O 

d 

CQ 

O 

d 

65 

%  NaCl 

A 

BaCl2.2H20 . 

26.70 

B 

C 

BaCl2.2H20  +  NaCl . 

NaCl . 

3.80 

23.74 

26.47 

10.25 

D 

E 

NaCl  +  CuCl2.2H20 . 

CuC12.2H20 . 

36.86 

43.95 

F 

CuC12.2H20  +  BaCl2.2H20 . 

2.72 

42.36 

P 

BaCl2.2H20  +  CuC12.2H,0  +  NaCl . 

1.97 

36.12 

10.49 

Cl~  Cu+4  Ba++  K+;  v.  p.  307 


Cl-  Cu++  Na+  (345,  347) ;  h20  +  CuCl2  +  NaCl 


Solid  phases 

Liquid  phase — g  per  lOOg  H20 

t  =  15°C 

(345) 

t  =  25°C 

(345) 

t  =  35°C 

(345) 

t  =  30°C 

(347) 

C4 

d 

3 

0 

NaCl 

04 

d 

3 

0 

NaCl 

d 

3 

0 

NaCl 

d 

3 

O 

NaCl 

l 

CuC12.2H20.  .  | 

73.30 

Contin 

76.66 

ued  on 

page  ( 

80.17 

107 

43.95 

41.06 

4.28 
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Cl-  Cu++  Ba++  K+  (350);  h2Q  +  CuCl2  +  BaCl2  +  KC1;  v.  Fig.  59 


Solid  phases 

BaCl2 

Liquid  phase 
t  =  40°C 
CuCl2  |  KCl 

— g  per  lOOg  of  dissolved  salts 

i  =  60°C;  v.  Fig.  59 

H20  |  BaCl2  1  CuCl2  J  KCl  1  H20 

BaCl2.2H20 . 

100 

245 . 00 

100.00 

215.5 

A 

BaCl2.2H20  +  C’uC12.2H20 . 

8.01 

91.99 

115.3 

13.62 

86.38 

98.25 

CuC12.2H20 . 

100.00 

123.9 

100.00 

110.9 

B 

CuC12.2H20  +  CuC12.KC1 . 

77.24 

22.76 

66.47 

c 

CuC12.KC1  +  CuC12.2KC1.2H20 . 

71.73 

28.27 

65.07 

CuC12.2H20  +  CuC12.2KC1.2H20 . 

81.74 

18.26 

86.5 

D 

CuC12.2IvC1.2H20  +  IvCl. . 

51.50 

48.50 

125.30 

50.43 

49.57 

89.79 

KOI . 

100.00 

249 . 3 

100.00 

220.5 

E 

KC1  +  BaCl2.2II20 . 

27.62 

72.38 

201.8 

39.11 

60.89 

163.7 

P 

KCl  +  BaCl2.2II20  +  CuC12.2KC1.2H20 . 

11.62 

44.04 

44.34 

115.14 

10.98 

45.27 

43.75 

83.96 

Q 

BaCl2.2H20  +  CuC12.2KC1.2H20  +  CuCRKCl. . . 

7.74 

66.58 

25.67 

63 . 02 

R 

BaCl2.2H20  CuC12.KC1  +  CuC12.2H20 . 

8.03 

71.72 

20.25 

62.68 

BaCl2.2H20  +  CuC12.2H20  +  CuC12.2KC1.2H20.  . 

5.44 

76.57 

17.99 

82.01 

Cl  Cu++  Na+. — ( Continued  from  p.  306) 


Solid  phases 

Liquid  phase — 

g  per  lOOg  H20 

t  =  15°C 

(345) 

t  =  25°C 

(345) 

t  =  35°C 

(345) 

t  =  30°C 

(347) 

C4 

6 

s 

o 

NaCl 

04 

o 

3 

o 

NaCl 

C4 

o 

5) 

o 

NaCl 

04 

o 

3 

o 

NaCl 

CuC12.2H20  + 

NaCl . 

65.84 

18.69 

68.77 

20.38 

73.59 

21.35 

36.86 

10.25 

35.77 

36.25 

36.20 

32.40 

12.25 

NaCl . 

16.98 

18.44 

. 

26.47 

Cl-  Cu++  K+  (267,  350) .  h20  +  CuCl,  +  KC1 


Liquid  phase 

°C 

Solid  phases  (267) 

% 

% 

CuCl2 

KCl 

39.4 

22.75 

22.49 

49.9 

24.46 

24.17 

60.4 

CuC12.2KC1.2HsO  +  KCl 

26.93 

26.27 

79.1 

31.86 

29.85 

90.5 

35.64 

32.37 

93.7 

CuC12.KC1  +  KCl 

36.79 

32.79 

98.8 

, 

37.36 

34.05 

0 

40,59 

4.41 

39.6 

•  CuC12.2KC1.2H20  +  CuC12.2H20 

44.00 

10.30 

50 . 1 

44.18 

12.40 

52.9 

45.71 

13.03 

60.2 

1 

CuCR.KCl  +  CuC12.2H20 

46.65 

13.87 

72.60 

48.38 

13.24 

64.2 

. 

CuC12.2KC1.2H20  +  CuC12.KC1 

42.93 

18.53 

72.5 

CuC12.KC1 

40.54 

22.78 

92 . 3  ca. 

CuC12.2KC1.2H,0  +  CuCL.KCl  +  KCl 

55 . 1  ca. 

CuCl2.2KC1.2H20  +  CuCL.KCl  + 

CuCl2.2H20 

Solid  phases  (35°) 

Liquid 

t  =  40°C 

phase 

t  =  60°C 

% 

CuCl2 

% 

KCl 

% 

CuCl2 

% 

KCl 

CuC12.2H20 . 

44.67 

47.42 

CuCl2.2H20  +  CuC12.2KC1.2H20 . 

43.83 

9.79 

CuC12.2KC1.2H20  +  KCl . 

22.85 

21.53 

26.57 

26.12 

KCl  . 

28.63 

31.20 

CuC12.2H20  +  CuCL.KCl . 

46.4 

13.67 

CuCL.KCl  +  CuCl2.2KC1.2H20 . 

43.45 

17.13 

Cl-  Mn++  Co++:  II20  +  MnCl2  +  CoCl2;  v.  Fig.  60 
t  =  15-20°C  (366) 


Solid  phases 
M%  MnCl2.- 
6H20  or 
MnCl2.4H20 

Liquid  phase 

M  %  MnCl2  in 
salts 

(MnCl2,  CoCl2) 

Sohd  phases 

M  %  MnCl2.- 
6FI20  or 
MnCl2.4H20 

Liquid  phase 

M  %  MnCl2  in 
salts 

(MnCl2>  CoCl2) 

Solid  soln.  IT  t 

bond  soln.  I* 

50.4 

75.0 

7.3 

20.0 

73.5 

63.6 

15.4 

33.3 

74.1 

66.7 

16.8 

42.9 

81.5 

75.0 

21.8 

50.0 

86.5 

83.3 

31.4 

57.1 

91.4 

90.9 

37.1 

66.7 

92.1 

91.7 

*  Solid  soln.  I,  red,  contains  from  0  to  37M  %  MnCh.6H20.  f  Solid  soln.  II, 
violet,  contains  from  74.5  to  100M  %  MnCh.4H20.  The  solution  saturated 
with  the  two  saturated  mixed  crystals  contained  approximately  6.3M  %  MnCh, 
3.1M  %  CoCh,  and  90.6M  %  H2O. 


Cl-  Mn++  K+  (372) :  h20  +  MnCl2  +  KC1;  v.  Fig.  61 


Liquid  phase 

Solid  phases 

l  =  6°C 

t  =  28.4°C 

t  =  62.6°C 

% 

% 

% 

% 

% 

% 

MnCh 

KCl 

MnCh 

KCl 

MnCh 

KCl 

MnCl2.4H20 . 

MnCl2.2H20 . 

MnCI2.4HjO  +  MnCl2.KCl.2H2O 

40.23 

0.0 

44.46 

0.0 

51.86 

0.0 

+  KCl . 

35.94 

9.41 

MnCl2.2H20  +  MnCl2.KCl.2H2O 
MnCl2.4H20  +  MnCl2.KCl.2H2O. 
MnCl2.KCl.H2O  +  MnCl2.- 

43.28 

8.66 

49.95 

6,67 

2KC1.2H.O . 

38.65 

13.79 

44.05 

12.49 

MnCl2.2KCl.2H2O  +  MnCh.- 

4  KCl  +  KCl . 

36.85 

18.77 

KCl . 

0.0 

23.06 

0.0 

26.91 

0.0 

31.57 

Transition  points 

% 

MnCl2 

% 

KCl 

At  52.8°C,  MnCl2.4H20  +  MnCl2.2H20  +  MnCl2.- 

KC1.2H20  +  Solution . 

At  58.3°C,  MnCl2.4H20  +  MnCl2.2H20  +  Solution 

50.14 

51.73 

6.11 

Cl-  MnOr  K+  (319) :  h20  +  IvCl  +  KMn04 


Solid 


Liquid  phase — M  per  liter 


phase 

KCl  (KMnOd 

KCl 

KMnOt 

KCl  |KMnO< 

KCl 

KMnOj 

f 

0 

0.1  I  0.1395 

0.5 

0.076 

1 

0.0532 

2 

0.0379 

KMnO,  ( 

25 

0.1  0 . 4315 

0.5 

0.306 

1 

0.220 

2 

0.1432 

l 

40 

0.1  |  0.738 

0.5 

0.584 

1 

0.444 

2 

0.288 
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Cl-  Fe++  Mg++  K+ 

H20  +  FeCL  +  MgCl„  +  KC1  (39);  v.  Fig.  63 


Solid  phases 

Liquid  phase  in  g 

FeCL 

MgCL  | 

KC1 

h2o 

t  =  22.8°C 

FeCl2.4H20 . . 

100 

151.2 

MgCl2.6H20 . 

100 

181.0 

KC1 .  . 

100 

282.7 

FeCL.4H,0  +  FeCl2.MgCl2.8H,0*  +  MgCl2.6H20 . 

15.79 

84.14 

160.6 

MgCl2.6H20  +  MgCl2.KC1.6H20 . 

98.58 

1.42 

177.4 

MgCl2.KC1.6H20  +  KC1 . 

89.27 

10.72 

233.4 

FeGl2.4H20  +  KC1 . 

79.77 

20.21 

112.5 

FeCl2.4H20  +  MgCl2.KC1.6H20  +  KC1 . 

51.89 

30.25 

13.87 

140.7 

FeCl2.4H20  -f  MgCI,.6H,0  +  MgCl2.KC1.6H20 . 

16.18 

82.85 

0.85 

161.2 

t  =  43.2°C 

FeCl2.4H20 . 

100 

137 

MgCl2.6H20 . 

100 

171.8 

KC1 . 

100 

242  6 

A 

FeCl2.4H20  +  MgCl2.FeCl2.8H20  +  FeCl2.2H20t . 

28.03 

71.97 

147 

B 

MgCl2.6H20  +  FeCL.MgCL.8H,0 . 

19.38 

80.62 

150.4 

C 

MgCl2.6H20  +  MgClo.KC1.8H,0 . 

98.58 

1.41 

168.1 

D 

MgCl2.KC1.6H20  +  KC1 . 

87.19 

12.81 

215.0 

E 

FeCl2.KC1.2H20  +  KC1 . 

76.69 

23.32 

95.4 

F 

FeCl2.4HoO  +  FeCL.KCl.2HoO . 

78.71 

21.29 

103.5 

P 

KC1  +  Mg(’l2.KC1.6IL.O  +  FeCL.KC1.2Ho() . 

51.53 

31.89 

16.56 

125.7 

Q 

FeCl2.4H20  +  MgCL.KCl.6HoO  +  FeCl2.KC1.2H20 . 

52.30 

36.18 

11.56 

129.7 

R 

FeCLAHoO  +  MgCL.KC1.6H20  +  FeCl2.MgCl2.8H20 . 

31.57 

65.36 

3.04 

141.9 

*  This  solid  first  begins  to  appear  at  22.8°C. 
t  This  solid  first  begins  to  appear  at  43.2°C. 


°c 


A 

27.4 

B 

15 

C 

30 

D 

15 

E 

55 

F 

30 

G 

66 

H 

50 

I 

-60 

J 

-15 

K 

40  ca. 

L 

-15 

M 

65  ca. 

N 

40 

0 

-13 

P 

-  7.5 

Q 

-  7.3 

R 

-16.0 

S 

-27.5 

T 

10 

U 

29 

-  6 

-  3 

+  45.7 

Cl-  Fe+++  (17) 

H20  +  HC1  +  FeCL;  v.  Fig.  62  and  also  p.  309 


Solid  phases 


FeCl,.6H20  +  FeCl3.|H20 . 

FeCl3.jH20  +  FeCL.  5 1 LO . 

FeCl3.|H20  +  FeCl3.2H20 . 

FeCl3.2H20  +  FeCL . 

FeCL.6H20  +  FeCL.HC1.6H20 . 

FeCL.HC1.6H20  +  FeCl3.HC1.4H20 . 

FeCL.HC1.4H20  +  FeCl3.HC1.2H20 . 

FeCL  +  FeCL.HC1.2H20 . 

FeCl3.HC1.6H20  +  FeCl3.6H20  +  FeCl3.HC1.4H20 

FeCl3.6H20  +  FeCl3.]H20  +  FeCl3.HC1.4H20 . 

FeCL.jH,0  +  FeCl3.fH20  +  FeCl3.HC1.4H20 . 

FeCl3.|H20  +  FeCl3.2H20  +  FeCl3.HC1.4H20  .... 
FeCl3.HC1.2H20  +  FeCl3.HC1.4H20  +  FeCl3.2H20 

FeCl3.HC1.2H20  +  FeCl3.2H20 . 

FeCl3.2H20  +  FeCL  +  FeCl3.HC1.2H20 . 

FeCl3.HC1.6H20 . 

FeCl3.HC1.4H20 . 

FeCl3.HC1.2H20 . 


Liquid  phase 
M  per  1000M  H20 


FeCL 

HC1 

24.3 

23.50 

10.75 

30.24 

28.35 

14.90 

40.64 

36.75 

17.15 

5S.40 

52.50 

20.04 

3.7  ca. 

19 . 0  ca. 

9.65 

21.20 

6.0  ca. 

25.3  ca. 

15.80 

24.50 

28.5  ca. 

55 . 0  ca. 

48.64 

42.01 

18.00 

22.40 

23.72 

19.22 

28.55 

23.08 

31.89 

28.40 

34.21 

32.23 

39.95 

35.04 

49.84 

33.71 

16 . 66m 

16 . 66m 

25.00 

25.00 

50.00 

50.00 

♦ 
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Cl~  Fe+++;  v  also  p.  308 
H2O  -f-  HC1  -f"  Fe203 
t  =  25°C  (66) 


%  Fe20,*  |  %  II Cl* 

FeCl3.HCl.2H2O 


34.61 

59.88 

33.27 

60.23 

FeCL.HC1.2H20  +  FeCL 

32.78 

54.71 

FeCL  +  FeCl3.2H20 

31.95 

58.20 

FeCL.2H20 

34.42 

59.12 

34.07 

55.71 

FeCL.2H20  - 

-  FeCUJfcHjO 

34.21 

55.47 

FeCL.5*H20  +  FeCl3.%H20 

34.44 

51.11 

FeCl3.KH20  +  FeC1..6HsO 

33.04 

46.72 

FeCL.6H20 

24.42 

33.40 

FeCL.6H20  +  FesOs.a:HCl.H10 

21.84 

29.33 

Solid  soln.| 

16.82 

22.55 

14.62 

19.53 

11.76 

15.28 

9.84 

12.67 

7.64 

9.91 

5.25 

6.80 

2.85 

3.66 

*  Includes  data  recalculated  from 
work  of  Roozeboom  and  Schreine- 
makers  (,7). 

t  Solid  soln.  =  FezCh  +  HC1  +  FLO. 

Cl-  Fe+++  (27.5) 

H20  -(-  Fe203  T  FeC  I3 


Cl-  Fe+++  K+ 

. — ( Continued ) 

%  FeCL 

%  KC1 

FeCl3.2KCl.H20 

36.62 

11.19 

37.35 

13.67 

42.03 

7.88 

51.69 

7.54 

FeCL 

83.89 

0.0 

Transformation  temperature, 
FeCl3.2KCl.H2O  =  22-22. 5°C. 


Cl-  Fe+++  Cs+ 
H20  +  FeCl*  +  CsCl 


t  =  21°C  (186) 


%  CsCl 

%  FeCl 

CsCl 

65.00 

0.0 

FeCL.3CsCl.ILO 

55.18 

0.45 

52.38 

2.01 

51.44 

5.24 

FeCL.2CsCl.H20 

47.70 

7.80 

41.15 

8.93 

25.25 

15.34 

14.96 

21.65 

8.42 

27.96 

0.94 

48.71 

FeCL 

0.0 

83.89 

Transformation  temperature, 
FeCl3.2CsCI.H2O  =39, 5-39.8°C. 

Cl-  Co++ 

H20  +  HC1  +  CoCl2 
t  =  0°C  (136) 

%  CoCl2  |  %  HC1 

CoCl2.6H20 

0.0 


Cl-  Fe+++  Na+ 

H20  +  FeCL  +  NaCl 
t  =  21°C  (186) 

%  FeCL  I  %  NaCl 
NaCl 


0 

36 

10 

Solid 

soln.  I 

24 

27 

9 

10 

25 

40 

8 

45 

26 

40 

5 

25 

38 

15 

3 

90 

45 

38 

2 

45 

46 

75 

2 

11 

FeCl, 

S3 

39 

0 

Cl-  Fe+++  K+ 
H20  -(-  FeCL  +  KC1 


t  =  21°C  (186) 


%  FeCl. 

%  KC1 

KC1 

0 

34.97 

Solid  soln.  I 

13.44 

24.45 

23.18 

16.54 

28.05 

11.69 

35.72 

11.68 

25.58 

3.26 

17.78 

8.74 

12.79 

12.44 

5.97 

19.01 

4.74 

20.51 

2.69 

25.66 

3.07 

27.77 

6.34 

29.38 

9.91 

29.15 

11.58 

28.97 

CoCl2.6H20  +  CoCL.2H 

12.65 

28.99 

CoC1,.2H20 

12.66 

30.27 

15.11 

33.03 

15.12 

33.86 

Cl-  Co++ 

Na+  (406) 

H20  CoCl2  ~F  NaC  l 

Cl-  Co++  K+  (406) 
H2Q  +  CoCL  +  KC1 

Cl-  Co++  Rb+  (406) 
H2Q  +  CoCL  +  RbCl 

Cl-  Co++  Cs+  (406) 

H20  +  CoCL  +  CsCl 


ci- 

Ni++ 

Cl-  U204--  NaL— (Cont’d) 

H20  +  HC1  +  NiCl2 

g  NaCl/1 

g  Na2U204/l 

II 

O 

O 

Q 

1— • 

09 

Oi 

NaCl 

%  HC1 

%  NiCl2 

0.310 

1.170 

NiCl2 

.6H20 

0.505 

1.117 

0.0 

35.27 

0.633 

0.891 

6.53 

26.71 

0.817 

0.734 

14.09 

15.67 

1.498 

0.599 

18.62 

9.68 

2.345 

0.355 

21.70 

6.15 

2.991 

0.188 

23.03 

5.30 

3.897 

0.174 

25.74 

3.65 

4.304 

0.118 

26.16 

4.02 

5.025 

0.090 

NiCl2.6H20  +  NiCl2.4H20 

26.01 

4.56 

NiCl2.4II20 

26.23 

4.45 

Cl"  BO 3 - 

28.82 

2.92 

H20  +  HC1  +  H3BO3 

34.57 

1.37 

t  =  26°C  (175) 

NiCl2.4H20  +  NiCL.2H20 

Mhci/1 

MhsBOs/1 

35.03 

1.40 

H3BO3 

NiCl2.2H20 

0.0 

0.907 

36.00 

1.06 

0.130 

0.895 

37.22 

0.82 

0.260 

0.870 

40.61 

0.43 

0.390 

0.842 

ci-  U20 

4--  Na+ 

1.30 

0.645 

H20  +  NaCl  +  Na2U204 

2.16 

0.542 

t  =  37°C  (i) 

4.32 

0.308 

g  NaCl/1 

g  Na2U204/l 

6.00 

0.338 

NaCl 

7.08 

0.327 

0.284 

1.866 

8.74 

0.327 

0.277 

1.184 

9.51 

0.338 

Cl-  B407--  Na+  (329):  II20  +  NaCl  +  Na2B407 

Liquid  phase 


t  =  0°C  I  t  =  10°C  I  t  =  25°C 


Solid  phases 

%  NaCl 

q 

M 

c3 

%  NaCl 

6 

PQ 

N 

c3 

%  NaCl 

6 

eq 

94 

o3 

NaCl . 

26.20 

26.32 

26.43 

NaCl  -|-  Na2B4O7.10H2O. . . . 
Na2B4O7.10H2O . 

25.88 

0.35 

1.09 

26.08 

0.40 

1.59 

26.04 

0.74 

3.08 

Cl-  A1+++  (4io):  HC1  +  A1C1 


Cl-  A1+++  K+  (409) :  H20  +  A1CL 

+  KC1 

Cl-  Mg++  (252) :  h20  +  MgO  +  MgCL 

Solid  phases* 

Liquid  phase 
%  MgCL 

MeO  H9O  +  3MeO  MeCL  12H20  . 

14.01 

3Mg0.MgCL.12H20  +  MgCL.6H20 . 

37.00 

*  These  investigators  (252)  found  the  solid  MgO.ILO  to  exist  as  a  metastable 
phase  in  solutions  containing  from  14.01  to  20.95  %  MgClj,  also  the  solid  3MgO.- 
MgCL.12H20  as  a  metastable  phase  in  solutions  from  12.45  to  14.01  %  MgCL. 
Robinson  and  Waggaman  (31S)  had  reported  a  solid  solution  composed  of  MgO 
and  MgCL  in  addition  to  solid  3Mg0.MgCL.12H20. 


Cl“  Mg++  Ca++:  H20  +  MgCl2  +  CaCL;  v.  Fig.  64 
t  =  25°C  (244) 


Liquid  phase 

Solid  phases 

% 

CaCl2 

% 

MgCL 

A 

CaCL  6H20  . 

45.06 

B 

CaCL.6H.-0  +  CaCl2.2MgCl2.12H20 . 

38.70 

9.43 

310 
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Cl  Mg++  Ca++. — ( Continued ) 


Liquid  phase 

Solid  phases 

% 

% 

CaCl2 

MgCl2 

c 

CaCl2.2MgCl2. 12H20  +  MgCl2.6H20. . .  . 

31.17 

14.54 

D 

MgCl2.6H20 . 

16.05 

23.33 

E 

MgCl2.6H20 . 

35.54 

°C 

(198)  | 

16.7 

CaCl2.6H20 . 

41.7 

16.7 

CaCl2.6H20  +  MgCl2.6H20 . 

23.89 

18.20 

16.7 

MgCl2.6PI20 . 

35.27 

22 

MgCl2.6H20  +  2MgCl2.CaCl2. 12H20  + 

CaCl2.6H20 . 

31.20 

14.21 

25 

CaCl2.6H20  +  CaCl2.4H20  +  2MgCl2.- 

CaCl2.12H20 . 

3S.31 

9.38 

28.2 

MgCl2.6H20  +  2MgCl2.CaCl2.12H20. . . . 

29.80 

15.53 

28.2 

CaCl2.4H20  +  2MgCl2.CaCl2. 12H20 . 

42.02 

5.55 

29.4 

CaCl2.6H20  -f-  CaCl2.4H20 . 

49.19 

32 

CaCl2.4H20 . 

50.47 

32 

MgCl2.6H20 . 

37.21 

Cl-  Mg++  Ca++  Na+  K+;  v.  p.  311 


Cl-  Mg++  Na+  (36,  97,  192,  257,  375) 

H20  +  MgCl2  +  NaCl 


Solid  phases 

Liquid  phase 

t  = 

(36, 

0°C 

375) 

t  = 

(36, 

25  °C 

375) 

t  =  105°C 

(257) 

N 

o 

b/D 

& 

%  NaCl 

N 

o 

bfi 

s 

%  NaCl 

o 

bO 

s 

%  NaCl 

MgCl2.6H20 . 

34.55 

35.47 

42.78 

MgCl2.6H20  +  NaCl . 

33.90 

0.72 

35.80 

0.21 

42.78 

Tr. 

27.95 

1.47 

29.92 

1.12 

37.14 

0.84 

19.34 

6.19 

24.40 

4.11 

34.55 

1.16 

15.16 

9.77 

20.00 

6.01 

27.82 

3.74 

7.48 

17.93 

16.84 

8.79 

26.69 

4.17 

NaCl . 

10.22 

15.01 

22.51 

6.67 

5.95 

19.50 

13.09 

14.44 

2.75 

23.24 

6.06 

21.83 

26.29 

26.27 

1.66 

26.35 

28.29 

Invariant  points  (97>  192) 


MgCl2.6H20  +  MgCl2.4H20  +  NaCl  +  Solution  (45.34% 
MgCl2,  0.38%  NaCl)  at  116.16°C. 

MgCl2.6H2Q  +  MgCl2.4H20  +  Solution  at  116.67°C. 


Cl-  Mg++  Na+  K+  (97,  J89) :  h20  +  MgCl2  +  NaCl  +  KC1 


°C 

Solid  phases 

Liqe 

N 

o 

b/D 

•<r-l 

id  pb 

O 

W 

6? 

ase 

o 

oj 

£ 

0 

MgCl2.6H20  +  MgCl2.KC1.6H20  +  NaCl.  . 

34.24 

0.05 

0.34 

0 

MgCl2.KC1.6H20  +  NaCl  +  KC1 . 

25.42 

1.18 

1.85 

25 

MgCl2.6H20  +  MgCl2.KC1.6H20  +  NaCl .  . 

35.26 

0.08 

0.41 

25 

MgCl2.KC1.6H20  +  NaCl  +  KC1 . 

26.44 

1.68 

0.87 

55 

MgCl2.KC1.6H20  +  MgCl2.6H20  +  NaCl .  . 

37.47 

0.13 

0.28 

55 

MgCl2.KC1.6H20  +  KC1  +  NaCl . 

28.08 

2.36 

1.67 

83 

MgCl2.KC1.6H20  +  MgCl2.6H20  +  NaCl.  . 

36.90 

0.43 

0.73 

83 

MgCl2.KC1.6H20  +  KC1  +  NaCl . 

31.66 

2.69 

0.55 

Cl-  Mg++  K+  (97»  109,  155,  202,  244,  248) 

H20  +  MgClj  +  KC1;  V.  Fig.  65 


°c 

Solid  phases  (202) 

L 

P 

O 

bC 

S 

iquid 

hase 

O 

M 

6S 

B 

-33.6 

MgCl2.12H20  +  Ice . 

20.64 

C 

-  16.9 

MgCl2.12H20  +  MgCl2.8H20 . 

31.64 

D 

-  3.4 

MgCl2.8H20  +  MgCl2.6H20 . 

34.37 

E 

116.67 

MgCl2.6H20  -f~  MgCl2.4H20 . 

46.12 

F 

181 

MgCl2.4H20  +  MgCl2.2H20 . 

55.74 

G 

186 

MgCl2.2H20 . 

56.05 

H 

186 

MgCl2.2H20  +  KC1 . 

50.17 

10.31 

I 

186 

KC1 . 

44.76 

J 

-  11.1 

KC1  +  Ice . 

19.74 

K 

-  34.3 

KC1  +  MgCl2.12H20  +  Ice . 

18.34 

1.00 

P 

-  21 

MgCl2.12H20  +  MgCl2.KC1.6H20 

+  KC1 . 

25.53 

1.48 

Q 

61.5 

MgCl2.KC1.6H20  +  KC1 . 

28.46 

4.80 

R 

167.5 

MgCl2.KC1.6H20  +  KC1 . 

42.93 

8.41 

S 

152.5 

MgCl2.KC1.6H20  +  MgCl2.4H20 

+  KC1 . 

49.04 

4.61 

T 

176 

MgCl2.4H20  +  MgCl2.2H20  + 

KC1 . 

52.05 

6.96 

U 

115.70 

MgCl2.KC1.6H20  +  MgCl2.6H20 

+  MgCl2.4H20 . 

45.74 

0.88 

25  °C 

MgCl2.6H20 . 

35.54 

(244) 

MgCl2.6H20  +  MgCl2.KC1.6H20 . 

35.47 

0.52 

MgCl2.KC1.6H20  +  KC1 . 

26.66 

3.19 

KC1 .  / 

12.11 

13.56 

1 

. L. 

26.74 

Cl  Ca++;  v.  also  p.  311 
H20  +  HC1  +  CaCl2 

t  =  25°C  (271) 

%  CaCl2  |  %  HC1 

CaCl2.6H20 


44.77 

0 

.0 

43.59 

1 

92 

43.71 

2 

96 

CaCl2.6H20 

+  CaCl2 

.4H20 

44.50 

3 

33 

CaCl 

2.4H20 

43.10 

5 

03 

38.49 

9 

17 

36.66 

10 

78 

34.43 

12 

75 

27.94 

20 

48 

CaCl2.4H20  -f-  CaCl2. 

2H20 

28.52* 

21 

40* 

CaCl2 

.2H20 

27.81  |  21.83 

*  Mean  of  three  results. 

Cl~  Ca++  Na+;  v.  p.  312 


Cl-  Ca++ 

K+ 

;  v.  also  p.  312 

H20 

CaCl2  +  KC1 

t  = 

25 

°C  (244) 

%  CaCl2 

1  %  KC1 

CaCl 

2.6II20 

45.06 

0.0 

CaCl2 

6H20  +  KC1 

44.66 

3.05 

KC1 

16.55 

11.64 

0.0 

26.74 

Cl  Sr++;  v.  also  p.  311 

H20  + 

HC1  +  SrCl2 

t  = 

25 

°C  (271) 

%  SrCl2 

%  HC1 

SrClj 

.6H20 

35.60 

0.0 

33.97 

0.66 

27.55 

4.57 

9.86 

16.12 

6.68 

18.89 

SrCl2.6H2 

0  +  SrCl2.2H20 

2.11 

27.14 

SrCl2 

.2H20 

1.29 

28.23 

0.13 

37.66 

Cl"  Sr++  K 

+  ;  v.  p.  312 

♦ 
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Cl-  Mg++  Ca++  Na+  K+  (190  :  H,0  +  MgCl,  +  CaCl2  +  NaCl  +  KOI 


Solid  phases 

Liquid  phase — M 
t  =  25°C  | 

per  1000M  H20 

/  =  83  °C 

0.5 

CaCl2 

0.5 

MgCl2 

KC1 

NaCl 

0.5 

CaCl2 

0.5 

MgClj 

KC1 

NaCl 

NaCl  +  CaCl2.6H20 . 

266 

2 

1 

NaCl  +  CaCl2.2H20 . 

478 

NaCl  +  MgCl2.6H20 . 

212 

2 

xvigCl2.6H20  +  Mg2CaCl0.12H2O . 

181 

103 

2 

NaCl  +  KC1 . 

39 

89 

NaCl  +  Mg2CaCl6.12H20  +  MgCl2.6H20 . 

282 

91 

1 

NaCl  +  NaCl2.2H20  +  KC1 . 

498 

22 

1 

NaCl  +  KC1  +  CaCl2.6H20 . 

292 

22 

2 

NaCl  +  MgCl2.6H20  +  MgCl2.KC1.6H20 . 

210 

1 

2 

NaCl  +  MgCl2.KC1.6H20  +  KC1 . 

141 

11 

4 

NaCl  +  MgCl*.KC1.6H,0  +  KC1  +  CaCl2.6II20 . 

183 

10 

19 

2 

NaCl  +  Mg2CaCl6.12H,0  +  CaCl2.6H20 . 

243 

71 

2 

NaCl  +  CaCl2.2H20  +  Mg2CaCl6.12H20 . 

478 

1 

NaCl  +  Mg2CaCl6.12HoO  +  MgCl2.6H20  +  MgCl*.KC1.6H20 . 

181 

103 

2 

282 

91 

1 

NaCl  +  CaCl2.2H20  +  IvCl  +  MgCl2.KC1.6H20 . 

432 

54 

21 

1 

NaCl  +  Mg2CaCl6.12H20  +  CaCl2.6H20  +  MgCl2.KC1.6H20 . 

243 

69 

4 

2 

NaCl  +  Mg2CaCl6. 12H20  +  CaCl2.2H20  +  MgCl2.KC1.6H20 . 

478 

1 

Cl-  Ca++  (270,  271);  h20  +  HC1  +  Ca(OH)2;  v.  Fig.  66  and  p.  310 


Liquid  phase 


t  =  25°C 

t  = 

10°C 

t  = 

25°C 

t  =  40°C 

t  =  45°C 

t  =  50°C 

Solid  phases 

(271) 

(270) 

(270) 

(27°) 

(270) 

(270) 

% 

CaO 

% 

HC1 

% 

CaO 

% 

CaCL 

% 

CaO 

% 

CaCL 

% 

CaO 

% 

CaCL 

% 

CaO 

% 

CaCL 

% 

CaO 

% 

CaCL 

A 

CaO.ILO . 

j  2.64 

3.30 

0.13 

0.101 

5.02 

0.104 

0.10 

0.096 

\  6.66 

8 . 50 

CaO  FLO  +  CaO.  CaCL. 2H20 . 

0 . 587 f 

31  90f 

0.62St 

31.84f 

B 

CaO.ILO  +  3CaO.CaCl2.16H20 . 

9.29* 

11.89* 

0.102* 

15.34* 

0.150* 

18.08* 

SCaO.C.aC! ..  10H2O . 

j  12.44 

15.99 

0.115 

32.38 

0.170 

28.37 

[ 15 . 10 

19.41 

C 

3CaO.CaCl2. 16H20  +  Ca0.CaCl2.2H20 

17.15* 

21.99* 

0.151* 

35.94* 

0.250* 

33.46* 

Ca0.CaCl2.2H20 . 

20.92 

27.15 

0.106 

38.23 

0.06 

38.61 

0 . 055 

49.97 

D 

Ca0.CaCl2.2H20  +  CaCl2.6H20 . 

22.56* 

29.31* 

0.022 

44.51 

CaCl2  6IL.O . 

22.02 

30 . 57 

E 

CaCl2  6  FLO  +  CaCl2.4H20 . 

22.48 

32.57 

CaCl2  IH-.O . 

17.39 

35.38 

51.18 

F 

CaCL  4ELO  +  CaCl2.2H20 . 

14.40* 

40.08* 

CaCL  2H20 . 

14.05 

40.10 

57.19 

56.96 

CaO.H20  +  CaO.CaCl2.5(4)H20 . 

0.362 

29.66 

Ca0.CaCl2.5(4)H20  +  CaO.CaCl,.- 
2H20  . 

0.130t 

36.88f 

Ca0"CaCl2.2H20  +  CaCl2.2H20 . 

0.121 

56.96 

0.058t 

54.05f 

*  Mean  of  two  results,  f  Mean  of  two  or  more  results. 


Cl-  Ca++  Na+;  Cl“  Ca++  K+;  v.  p.  312 


Cl-  Sr++  (270'  271) ;  H20  +  HC1  +  Sr(OH)2;  v.  Fig.  67  and  p.  310 


Solid  phases 

Liquid  phase 

f  =  25°C  (271) 

O 

o 

o 

O 

II 

t  =  25 °C  (270) 

t  =  40°C  (270) 

%  HC1 

%  SrO 

%  SrO 

%  SrCL 

%  SrO 

%  SrCL 

%  SrO 

%  SrCL 

A 

Sr0.9H20 . 

0.85 

0.35 

0.85 

1.48 

B 

Sr0.9H20  +  Sr0.SrCl2.9H20 . 

15.37 

22.94 

1.09 

33.41 

2.49 

32.07 

Sr0.9H20  +  SrCl2.6H20 . 

0.31 

30.58 

C 

Sr0.SrCl2.9H20  +  SrCl2.6H20 . 

16.40 

24.15 

0.85 

35.65 

1.36 

39.25 

D  1 

17.24 

18.01 

30.68 

35.60 

39.62 

e} 

SrCl2.6H20 . | 

20.66 

6.44 

F 

SrCl2.6H20  +  SrCl2.2H20 . 

28.16 

1.38 

G 

SrCl2.2H20 . 

37.72 

0.08 

Cl"  Sr++  K+;  v.  p.  312 
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Cl”  Ca++  Na+  (59,  297) 

H2O  -f-  CaCl2  -f-  NaCl 


Solid  phases 

Liquid  phase 

l  = 

25°C 

t  = 

50°C 

t  =  94.5°C 

% 

CaCl2 

% 

NaCl 

% 

CaCl2 

% 

NaCl 

% 

CaCl2 

% 

NaCl 

CaCl2.6H,0 . 

45.65 

0 

CaCl2.6H20  +  NaCl. 

43.52 

1.024 

CaCl,.2H20 . 

57.00 

61.0 

CaCl2.2H20  +  NaC 

1. 

56.3 

0.9 

58.1 

0.8 

36.52 

1.022 

30.9 

3.60 

57.4 

1.1 

34 . 43 

1.158 

15.10 

13.2 

52.7 

1.2 

25.45 

5.37 

3.3 

24.4 

45.7 

1.3 

NaCl . 

21.37 

7.60 

0.0 

26.8 

32.8 

4.3 

14.11 

13.62 

16.3 

14 

2.87 

23.81 

15.3 

15 

0.0 

26.36 

11.5 

18.1 

0 

28.4 

Cl-  Ca++ 

. —  ( Continued 

ci- 

Ba++ 

from  p.  310) 

H20  +  HC1  +  Bad, 

H2O  -f-  CaCl2  +  KC1 

t  =  30°C  (256) 

ST 

O 

O  . 

O 

co 

II 

%  HC1 

1  %  BaCR 

%  CaCl2 

\  %  KC1 

BaCl2.2H20 

CaCl2.4H2Oa 

0.0 

27.84 

50.2 

0.0 

1.36 

24.17 

CaCl2.4H20a  +  KC1 

3.32 

19.24 

49.20 

4.40 

5.02 

15.21 

KC1 

7.13 

10.80 

31.83 

3.90 

10.02 

5.78 

13.65 

14.70 

13.25 

2.37 

0.0 

27.20 

16.93 

0.38 

Cl-  Sr++  K+ 

20.62 

0.0 

H20  +  SrCl2  +  KC1 

t  =  25  °C  (161) 

Cl-  Ba++  Li+ 

M  per  lOOOg  H20 

H20  +  Ba(OH)2  +  LiCl 

KC1 

0.5SrCl2 

t  =  25°C  (i  16) 

SrCl2.6H20 

Mcr/1 

Moh_/1 

0.0 

7.034 

Ba(0H)2.8H20 

0.0719 

7.016 

2.30 

1.336 

0.433 

6.950 

1.42 

0.937 

0.8576 

6.882 

0.75 

0.745 

1.594 

6.764 

0.0 

0.555 

Cl-  Ba++  (271,  339) 

H20  +  HC1  +  Ba(OII)2;  v.  Fig.  68 


Solid  phases 

Liquid  phase 

t  =  25°C  (271)  t  =  30°C  (239) 

% 

BaO 

% 

HC1 

% 

BaCl2 

% 

BaO 

A 

f 

4.99 

0 

0 

4.99 

Ba0.9H20 . 1 

10.77 

4.45 

1 

17.08 

4.60 

B 

18.36 

6.53 

Ba(0H)C1.2H20  +  Ba0.9H20 . 

18  67 

4  61 

Ba(0H)C1.2H20 . / 

21.46 

3.27 

l 

24.98 

2.33 

Ba(0H)C1.2H20  +  BaCI2.2H20 . 

27.36 

1.77 

C 

Ba0.BaCl2.5H20  +  BaCl2.2H20 . 

21.92 

9.58 

BaCl2.2H20 . < 

18.21 

9.66 

D 

l 

2.83 

12.90 

E 

BaCl2.2H20  +  BaCl2.H20 . 

0 

37.34 

F 

BaCI2.2H20 . < 

0 

38.63 

27.42 

1.78 

l  1 

27.60 

0 

Cl-  Ba++  Na+ 

H20  +  BaCR  +  Na20;  v.  Fig.  69;  t  =  30°C  (339) 


Solid  phases 

Liquid  phase — M  per 
1000M  II20 

0.5 

BaCl2 

0.5 

BaO 

NaCl 

0.5 

Na20 

A 

NaCl . 

110.94 

B 

NaCl  +  NaOII.H20 . 

5.18 

417.36 

C 

NaOH.IRO . 

420 . 83 

D 

NaOH.H,0  +  Ba0.2H20 . 

2.29 

409.33 

E 

Ba0.2H,0  +  Ba0.4H,0 . 

4.53 

244.47 

F 

Ba0.4H,0  +  Ba0.9H20 . 

5.97 

194 . 74 

G 

Ba0.9H20 . 

12.33 

H 

Ba0.9H20  +  Ba (OH) C1.2H20 . .  .  . 

42.04 

15.00 

I 

Ba(0H)C1.2H20  +  BaCl2.2H20. . . 

66.72 

5.87 

J 

BaCl2.2H20 . 

65.93 

K 

BaCl,.2H,0  +  NaCl . 

9.07 

100 . 95 

P 

BaCl,.2H20  +  NaCl  +  Ba(OII)- 

Cl. 211,0 . 

5.61 

5.84 

105.89 

Q 

Ba(0H)C1.2H20  +  NaCl  +  BaO.- 

9114) . 

3.64 

74.80 

58.44 

R 

NaCl  +  Ba0.9H20  +  Ba0.4H,0. 

7.31 

19.84 

187.55 

S 

NaCl  +  Ba0.4H,0  +  Ba0.2H20. 

5.73 

12.39  229.84 

T  1 

Ba0.2H20  +  NaCl  +  NaOH.H,0 

0.48 

5 . 46  409 . 10 

Cl”  Ba++  Na+ 

H20  +  HC1  +  BaO  +  Na20;  v.  Fig.  70;  t  =  30°C  (339) 


Liquid  phase 

Solid  phases 

% 

% 

% 

BaO 

HC1 

Na20 

A 

Ba0.9H20 . 

4.99 

B 

Ba0.4H20  +  Ba0.9H,0 . 

1.87 

24.63 

C 

Ba  0.2 114)  +  Ba0.1H4) . 

1.34 

29.24 

D 

NaOH.IRO  +  Ba0.2H,0 . 

0.57 

41.08 

E 

NaOH.H,0 . 

42 .  Oca. 

F 

NaCl  +  NaOH.H20 . 

0.61 

41.94 

G 

f 

16.51 

14.04 

H 

> 

NaCl . 

19.21 

4.92 

I 

1 

35.45 

0.60 

J 

BaCl2.2H,0  +  BaCl2.H20 . 

38.77 

K 

> 

BaCl,.2II20 . [ 

2.85 

12.91 

L 

l 

20.33 

9.67 

M 

Ba(OH)C1.2H,0  +  BaCl,.2H20 . 

21.92 

9.58 

N 

Ba0.9H20  +  Ba(OH)C1.2H,0 . 

18.35 

6.53 

P 

NaCl  +  BaCl2.2H20 . 

2.79 

16.20 

12.64 

Q 

NaCl  +  BaCl,.2H20  +  Ba(OH)C1.2H,0 

3.48 

16.12 

13.10 

R 

NaCl  +  Ba(0H)C1.2H20  +  Ba0.9H20. 

1.14 

11.15 

16.89 

S 

NaCl  +  Ba0.9H,0  +  BaO,4H20 . 

2.20 

2.83 

25.18 

T 

NaCl  +  Ba0.4H,0  +  Ba0.2H20 . 

1.25 

1.72 

28.56 

U 

NaCl  +  Ba0.2H20  +  NaOH.IRO . 

0.11 

0.61 

39.47 

Cl-  Ba++  Na+  (126,  303,  347) 

H20  -(-  BaCl2  T  NaCl 


Solid  phases 

Liquid  phase 

t  =  20°C  (126)  |  t  =  3Q°C  (347) 

% 

BaCR 

% 

NaCl 

% 

BaCR 

% 

NaCl 

' 

16.89 

7.80 

26.47 

Bad,.2IRO . 

10.04 

14.50 

2.28 

25.28 

6.51 

18.52 

4.17 

21.23 

BaCR.2H20  +  NaCl . 

3  07 

24  59 

98  8/1 

NaCl . 

] 

1.65 

25.28 

2.28 

.  oi 

25.28 

26.47 

STRONG  ELECTROLYTES  IN  WATER:  4-79  TO  4i-8 
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Cl~  Ba++  Na+.- — ( Continued ) 
H2O  BaCl2  “h  NaCl 
°C  (303)  |  %  BaCl2  |  %  NaCl 
NaCl  +  BaCl2.2H20* 


10 

2.5 

24.8 

20 

3.0 

24.5 

30 

3.6 

24.3 

40 

4.5 

24.0 

50 

5.5 

23.7 

60 

6.7 

23.4 

70 

8.1 

23.1 

80 

9.4 

22.8 

90 

10.6 

22.5 

100 

11.8 

22.2 

*  Solid  phases  not  determined  after 
saturation;  those  given  are  probable. 

Cl-  Ba++  Na+ 


H20  +  Ba(OH)2  +  NaCl 
t  =  25°C  (176) 


Mci-/1 

Moh-/1 

Ba(0H)2.8H20 

2.82 

0.806 

1.43 

0.699 

0.73 

0.63 

0.0 

5.55 

Cl-  Ba++  Na+ 

H20  +  HC1  +  BaCl2  +  NaCl 


t  =  30°C  (339) 


%  BaCl2 

%  HC1 

%  NaCl 

BaCl2.2H20 

26.70 

NaCl 

26.47 

BaCl2.2H20  +  NaCl 

3.80 

23.84 

2.27 

4.84 

18.07 

0.82 

12.02 

9.55 

0.29 

17.20 

4.65 

23.16 

1.54 

28.66 

0.47 

36.51 

0.12 

Cl-  Ba++  K  + 


H20  +  Ba(OH)2  +  KC1 


t  =  25°C  (176) 


Mci-/1 

Mqh-/1 

Ba(0H)2.8H20 

3.40 

0.676 

1.75 

0.660 

0.86 

0.645 

0.0 

0.555 

Cl-  Ba++  K+  (350) 
H20  T  BaCl2  T  KC1 


Liquid  phase — g  per  lOOg  H20 


Solid  phases 

O 

O 

O 

TJH 

II 

t  =  60  °C 

BaCl2 

KC1 

BaCl2  |  KC1 

BaCl2.2H20 . 

BaCl2.2H20  +  KC1 . 

KC1 . 

28.98 

9.15 

23.98 

28.63 

31.70 

14.83 

23.09 

31.20 

Cl"  Ba++  Rb+ 

H20  +  Ba(OH)2  +  RbCl 
t  =  25°C  (176) 
Mci~/1  I  Moh-/1 
Ba(0H)2.8H20 


1.25 

0.648 

0.0 

0.555 

Cl"  Li+ 


H20  +  HC1  +  Li  Cl 
t  =  25°C  (179) 


Mhci/1 

Mlici/I 

LiCl.H20 

0.0 

13.536 

0.63 

13.414 

1.053 

12 . 652 

1.764 

12.258 

Cl-  Li+  Na+ 

H20  +  LiCl  +  NaCl 
t  =  25°C  (364) 


%  LiCl 

%  NaCl 

LiCl.H20 

45.8 

0.0 

LiCl.H20  +  NaCl 

45.5 

0.5 

NaCl 

41.3 

0.4 

40.1 

0.2 

36.8 

0.3 

Cl-  Li+  Na+ 

— ( Continued ) 

%  LiCl 

%  NaCl 

NaCl 

35.7 

0.3 

33.5 

0.35 

31.6 

0.8 

24.9 

2.3 

17.4 

7.3 

16.9 

8.4 

6.5 

19.0 

0 

26.4 

The  work  of  Zhemchuzhnui 
and  Rambach  (402)  had  shown 
that  LiCl  and  NaCl  gave  a  con¬ 
tinuous  melting-point  curve, and 
that  the  heat  liberated  when 
melts  of  these  components  were 
cooled,  was  at  a  maximum 
corresponding  to  2LiCl.NaCl. 
The  above  work  was  designed 
to  ascertain  whether  the  maxi¬ 
mum  was  due  to  the  formation 
of  the  compound  indicated  or 
to  the  resolution  of  the  solid 
solution  into  its  component 
salts.  Authors  (364)  conclude, 
chiefly  from  study  of  cooled 
mixtures  by  X-rays,  that  it  was 
due  to  the  last-named  cause. 


Cl  Na+;  v.  also  p.  314 
H20  +  HC1  +  Na20 


g  per  lOOg  H20  (14) 


t  = 

IIC1 

0.0 

0.9116 
1 . 8233 
3.6465 


0°C 
I  NaCl 


t  =  25°C 
HC1  I  NaCl 


NaCl 


35.775 

34.170 

32.445 

29.120 


0.0 

0.9116 

1.8233 

3.6465 


36.080 

34.450 

32.905 

29.810 


t  =  256C  (179) 


Mhci/1 

hi  NaCl /I 

NaCl 

0.0 

5.456 

0.607 

4.850 

1.032 

4.467 

1.590 

3.782 

2.117 

3.297 

3.283 

2.343 

t  =  30°C  (339) 

%  HC1  |  %  Na20 

NaCl 


CP  Na+. — 

(' Continued ) 

%  HC1  | 

%  Na20 

NaCl 

1.50 

30.58 

0.70 

38.44 

NaCl  +  NaOH.H20 

0.61 

41.94 

NaOH.IRO 

0 

42.0 

/- — ^ 

to 

in 

M 

0 

0 

O 

CO 

II 

s-s 

%  HC1 

%  NaCl 

NaCl 

0.00 

26.27 

1.40 

24.21 

2.99 

21.73 

5.60 

18.03 

7.63 

15.12 

9.73 

12.60 

13.41 

8.42 

19.38 

3.29 

23.33 

1.39 

Cl”  Na+  K+;  v.  also  p.  314 
H20  +  HC1  +  NaCl  +  KC1 


35.65 

0.06 

t 

=  25°C  (183) 

20.16 

2  40 

%  HC1 

%  KC1 

%  NaCl 

18.33 

4.96 

KC1  +  NaCl 

17.01 

8.58 

0 

10.90 

19.95 

16 . 50 

14 . 05 

8.61 

7.58 

10.65 

13.39 

15.87 

17.16 

3.80 

3.56 

8.49 

19.45 

20.65 

2.86 

2.03 

2.72 

26.79 

32.78 

1.27 

0.18 

Cl-  K+  (14,  179);  cf .  (410):  H20  +  IiCl  +  KC1 

g  per  lOOg  H20  II  M  per  liter 


t  =  0°C  |  t  =  25°C  ||  t  =  25°C  (179) 


HC1 

KC1 

HC1 

|  KC1 

HC1 

KC1 

KC1 

KC1 

0.0 

28 . 355 

0.0 

35 . 925 

0.000 

4.272 

0.9116 

26.725 

0.9116 

34.155 

0.566 

3.749 

1.8223 

25.000 

1 . 8223 

32.430 

1.020 

3.379 

3 . 6465 

21.425 

3.6465 

28 . 960 

1.590 

2.868 

2.094 

2.474 

3.252 

1.739 

CIO3-  SOr-  T1+ 

H20  +  TIClOs  +  ti2so4 
t  =  20 °C  (281) 
g  TICIO3/I  |  g  TLSCL/l 
TICICa 

38.51  |  0 

TICIO3  +  T12S04 
30.40  |  34.43 

T12S04 

0  |  48.59 


C103  -  SOr  -  Ca++  K+ 
H20  +  Ca(C103)2  +  K2S04 
t  =  25°C  (94) 

M  per  1000M  II20 
K2S04  I  CaS04  |  KCIO3 
CaS04.2H20  +  CaS04.K2S04.- 
H20  +  KCIO3 
1.03  |  0.454  |  12.27 


Cl"  K+ 

H20  +  KOH  +  KC1 


t  =  20 °C  (49) 


Mkoh/1 

Mkci/1 

KC1 

4.71 

1.605 

7.90 

0.712 

9.41 

0.405 

10.95 

0.273 

11.10 

0.253 

12.19 

0.191 

12.92 

0.168 

13.84 

0.138 

14.02 

0.136 

14.85 

0.121 

15.02 

0.118 

314 
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Cl~  Na+  (14>  141>  179,  256,  339) 

H20  +  HC1  -f-  Na20;  v.  also  p.  313,  and,  for  more  recent  data  on  this  system,  v.  (6-5) 


Liquid  phase  (1 41 ) 


Solid  phases  (141) 

t  = 

o°c 

t  = 

15°C 

t  = 

20°C 

t  = 

25°C 

t  = 

30°C 

t  = 

35°C 

t  = 

45°C 

t  = 

60°C 

%  NaCl 

%  NaOH 

%  NaCl 

%  NaOH 

%  NaCl 

%  NaOH 

%  NaCl 

%  NaOH 

%  NaCl 

%  NaOH 

%  NaCl 

%  NaOH 

%  NaCl 

%  NaOH 

%  NaCl 

%  NaOH 

26.3 

0.0 

26.3 

0.0 

26.4 

0.0 

26.4 

0.0 

26.5 

0.0 

26.6 

0.0 

26.7 

0.0 

27.0 

0.0 

19.8 

7.4 

15.7 

12.8 

14.9 

14.0 

14.7 

14.2 

14.7 

14.4 

14.6 

14.6 

15.2 

14.0 

14.2 

15.8 

NaCl . 

12.2 

17.2 

8.3 

23.1 

6.6 

26.1 

6.5 

26.6 

6.4 

26.9 

5.8 

28.4 

5.9 

28.7 

6.6 

28.3 

4.6 

29.4 

1.7 

40.3 

2.7 

35.4 

1.7 

40.6 

2.0 

39.2 

1.7 

41.9 

2.0 

41.6 

2.5 

41.3 

1.5 

39.4* 

0.8 

49.9 

1.3 

42.5 

1.0 

49.9 

1.1 

48.0 

1.1 

51.2 

1.3 

53.9 

1.7 

52.5 

NaCl  +  Na0H.4H20 . 

4.2 

30.3 

NaOH . 

0.0 

29.6 

NaCl  +  NaOH.H20 . 

0.0 

51.2 

0.0 

51.2 

0.0 

52.2 

0.0 

53.3 

NaOILH  ■() . 

0.0 

54.3 

0.0 

55.4 

0.0 

57.8 

0.0 

63.5 

*  Solution  supersaturated. 


Cl-  Na+  K  + 

H2Q  +  NaCl  +  KC1  (35,  97,  269,  307);  v  als0  p.  313 


Solid  phases 

Liquid  phase 

t  = 

o°c 

t  = 

4.4°C 

t  = 

5°C 

t  =  16.03°C 

t  = 

25°C 

t  = 

50°C 

t  = 

55°C 

t  = 

75°C 

i  t  = 

83°C 

1  t  = 

100°C 

% 

KCl 

% 

NaCl 

% 

KCl 

% 

NaCl 

% 

KCl 

% 

NaCl 

% 

KCl 

% 

NaCl 

% 

KCl 

% 

NaCl 

% 

KCl 

% 

NaCl 

% 

KCl 

% 

NaCl 

% 

KCl 

% 

NaCl 

% 

KCl 

% 

NaCl 

% 

KCl 

% 

NaCl 

' 

21.99 

23.22 

22.93 

25.35 

26.99 

30.04 

33.20 

35.94 

KCl . 

19.29 

8.65 

17.65 

10.74 

L 

15.30 

14.12 

KC1  +  NaCl . 

7.42 

22.19 

7.92 

21.18 

7.33 

22.19 

9.83 

20.40 

11.20 

20.36 

14.59 

19.26 

16.58 

18.93 

18.51 

17.76 

20.36 

16.62 

21.63 

16.85 

26.22 

26.32 

26.33 

26.32 

10.32 

20.84 

26.80 

27.41 

28.31 

NaCl . 

7.03 

22.68 

3.59 

24.53 

26.49 

Invariant  points:  KC1  +  lee  at  -U.1°C.  NaC1.2H20  +  Ice  at  -21.85°C.  NaC1.2H20  +  KC1  +  Ice  at  -23.7°C.  NaC1.2HsO  +  NaCl  +  KC1  at  -2.35°C 


ClOj-  N03-  k+ 

H20  +  KC103  +  KNOa 
t  =  25°C  (383) 

%  KC103  |  %  KNOa 

KC103 

7.745  |  0 

Solid  soln.  A* 

7.65  0.68 

7.07  1.55 

6.52  3.59 

5.76  7.12 

5.10  12.81 

4.39  18.97 

Solid  soln.  A*  (saturated)  + 
KNOa 

3.90  |  27.14 

KNOa 

3.61  27.21 

1.63  27.57 

0  27.24 


*  Contains  0-14.37M  %  KNO3. 

CIO,-  CO3--  Na+  (214) 
H20  +  NaC103  +  Na2C03 
t  =  24.2°C 

%  Na2C03  |  %  NaC103 

NaClOa 


0.0 
3  86 


49.65 

46.06 


CIO,-  CO,-- 

Na+.— (Cont’d) 

%  Na2C03 

%  NaC103 

NaC103 

5.98 

42.91 

10.75 

37.30 

lNaC103  Na2C03.7H20 

11.12 

36.90 

Na2C03.7H20 

11.59 

36.21 

11.90 

35.20 

13.40 

30.08 

14.41 

27.50 

Na2CO3.10H2O  +  Na2C03.- 

7H20 

14.43 

27.04 

Na2CO 

3.10H2O 

16.55 

15.38 

17.74 

11.58 

17.85 

18.96 

20.30 

3.94 

22.18 

0.0 

t  - 

40°C 

NaC103 

0.0 

53.79 

NaC103  +  Na2C03.H20 

7.46 

46.45 

Na2C03.H20 

32.89 

0.0 

CIO,"  C03--Na+  K+ 

H20  T  NaC103  T  K2CO,j  v.  Fig.  71 
t  =  24.2°C  (214) 

Liquid  phase — M  per 
1000M  H20 


Solid  phases 

O 

q 

c3 

O 

CO 

O 

O 

cu 

hH 

io 

0 

CO 

O 

O 

►y* 

HH 

CO 

O 

O 

A 

Na2CO3.10H2O . 

97.20 

B 

Na2CO3.10H2O  +  NaKC0,.6H20. 

126.00 

61.2 

C 

NaKC03.6H20  f  K2C0,.2H20. .  . 

39.6 

280.8 

D 

K2C03.2H20 . 

291.6 

E 

K2C03.2H20  +  KCIO5 . 

288.0 

0.54 

F 

KCIO3 . 

11.70 

G 

KCIO,  +  NaC103 . 

4.50 

169.20 

H 

NaC103 . 

167.40 

I 

NaC103  +  Na2C03.7H20 . 

72.0 

120.6 

J 

Na2C03.7H20  -f-  Na2CO3.10H2O. . 

83.16 

81.0 

P 

KCIO3  +  NaClOs  +  Na2C03.7H20 

75.6 

3.78 

113.04 

Q 

KCIO3  +  Na2C03.7H20  +  Na2- 

co3.ioh2o . 

83.16 

3.60 

75.96 

R 

Na2CO3.10H2O  +  KCIO3  + 

NaKC03.6H20 . 

114.12 

72.0 

1.08 

S 

NaKC0,.6H20  +  KC103  + 

K2C03.2H20 . 

25.92 

234.0 

0.9 
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CIO,-  CO,-  -  K+  (214) 

H20  -(-  KCIO3  T-  K2CO3 


Solid  phases 

Liquid  phase 

t  =  24.2°C 

O 

O 

O 

II 

% 

k2co, 

% 

KCIO, 

% 

K2CO3 

% 

KCIO, 

K2CO3.2H2O . 

52.95 

54.40 

K2C03.2H20  +  KCIO,. .  . 

52.67 

0.189 

51.80 

1.04 

49.24 

0.252 

29.24 

1.46 

36.59 

0.69 

18.81 

4.09 

30.55 

1.09 

12.44 

KCIO, . 

23.42 

1.65 

18.53 

2.29 

17.80 

2.40 

8.81 

3.92 

7.42 

CIO 3-  hc4h4o6-k+ 

HoO  +  KCIO3  +  khc4h4o6 

t  =  25°C  (283)* 

Mkcio3/1  I  Mkhc4h4o6/1 

khc4h4o6 


0 

0.0347 

0.025 

0.02562 

0.05 

0.01974 

0.10 

0.01382 

0.20 

0.00918 

*  Determinations  are  mean  of  two 
results. 


CIO,"  0s04  K+ 

II20  +  0s04  +  KCIO3 


t  =  14°C  (208) 

g  per  lOOg  H20 

Os04 

KCIO, 

KCIO, 

0 

5.32 

10 

5.65 

CIOs"  T1+  K+ 

II20  +  TICIO3  +  KCIO3 
t  =  10°C  (16) 


Solid  phases 

Liquid  phase 

M  % 

% 

% 

KCIO, 

KCIO3 

TICIO, 

TICIO, . 

0 

0 

2.510 

2 

0.673 

1.922 

Solid  soln.  I* . 

12.6 

2.539 

1.167 

25.01 

3.875 

0.874 

Solid  soln.  I  +  Solid  soln.  Ilf. . 

4.490 

0.766 

99.6 

4.546 

0.648 

Solid  soln.  Ilf . 

99.62 

4.573 

0.469 

. 

99.67 

4.562 

0.268 

KCIO, . 

100 

4.833 

0 

*  Solid  eoln.  I  contains  from  0  to  36.3  molal  %  KCIO3. 

)■  Solid  soln.  II  contains  from  98  to  100  molal  %  KCIO3. 


CIO3-  Na+  K+  (214) 


H20  +  NaCIO,  +  KCIO3 


Solid  phases 

Liquid  phase 

t  =  24.2°C 

t  = 

40°C 

% 

KCIO, 

% 

NaCIO, 

% 

KCIO, 

% 

NaCIO, 

/ 

7.50 

12.44 

6.91 

6.73 

8.02 

10.94 

5.20 

20.44 

4.51 

31.13 

KCIO, . 

4.08 

27.90 

4.22 

35.41 

3.28 

31.10 

3.40 

48.03 

3.35 

36.91 

2.82 

43.99 

KCIO,  +  NaCIO,. . . 

1.53 

49.18 

3.24 

51.97 

N  a  CIO. , . 

49.65 

53.80 

CIO,-  K+:  H,0  +  KOH  +  KCIO,;  t  =  2Q°C  (49) 
Mkcio,/!  j  Mkoh/1  ||  Mkuio3/1  I  Mkoh/I 


KCIO  3 


0 . 0924 

4.71 

0 . 0287 

10.95 

0.0882 

5.06 

0.0254 

12.19 

0 . 0609 

6.35 

0.0215 

14.02 

0.0445 

7.95 

0.0195 

14.85 

0.0410 

8.60 

0.0191 

15.02 

0.0351 

9.41 

CIO4-  SO,-"  NH4+  (142) 
H20  +  NH4C104  +  (NH4)2S04 


Solid  phases 

Liquid  phase 

t  =  25°C  |  t  =  60  °C 

d 

0 

W 

£ 

d 

m 

h H 

HH 

d 

0 

hH 

HH 

£ 

d 

d 

g. 

h? 

20.02 

0.0 

33.60 

0.0 

13.11 

11.06 

28.56 

7.04 

8  15 

22 . 45 

24.91 

11.89 

NH4C104 . 

4.24 

33.75 

21.66 

16.69 

17.02 

23.71 

12.60 

30.80 

NH4C104  +  (NH4)2S04 . 

3.00 

41.70 

8.26 

40.92 

1  22 

42.83 

3.48 

44.12 

(NH4)2S04 . 

0.0 

43.50 

0.0 

46.80 

CIO 4-  SO 4—  NH4+Na+  (i«) 
H20  +  NH4C104  +  Na2S04 


A 

Na2S04  IOH2O . 

70.4 

B 

Na2SO4.I0H2O  +  (NHP2SO4.Na2SO4.4H2O 

63.77 

108.6 

(NH4)2S04.Na2S04.4H20 . 

127.8 

61.3 

C 

(NH4)2S04.Na2S04.4H20  +  (NH4)2S04.  .  . 

198.10 

38.01 

D 

(NH4)2SO.i . 

209.2 

E 

(NH4)2S04  +  NH4CIO4 . 

8.41 

205.7 

r 

17.90 

88.24 

F 

NH4CIO4 . i 

38.3 

1 

12.26 

178.1 

G 

NH4CIO4  +  NaC104.H2O . 

7.45 

318.92 

H 

NaC104.H20 . 

310.0 

I 

NaC104.H20  +  Na2S04 . 

310.6 

2.06 

Na2S04 . 

174.8 

6.98 

J 

76.76 

38.54 

p 

NH4CIO4  +  NaC104.H20  +  Na2S04 . 

7.19 

311.44 

1.62 

NH1CIO4  +  Na»S04  . 

15.77 

83.34 

31.54 

Q* 

NH4CIO4  +  Na2S04  +  Na2SO4.10H2O. . . . 

R 

NH4CIO4  +  (NH4)2S04.Na2S04.4H20  + 

Na,S04  10H»O . 

11.28 

53.1 

103.7 

NH4CIO4  +  (NH.O2SO4.Na2SO4.4H2O . 

8.92 

102.9 

62.6 

S 

(NH4)2S04  +  (NH4)2S04.Na2S04.4H20  + 

NH4CIO4 . 

7.59 

191.98 

32.8 

t  =  60°C 

Na2S04 . 

115.10 

Na2S04  +  (NH4)2S04 . 

215.2 

88.46 

(NH4)2S04 . 

239.8 

(NH4)2S04  +  NH4CIO4 . 

24.68 

219.2 

f 

43.88 

109.04 

77.50 

NH4C104 . < 

47.72 

64.42 

[ 

26.12 

226.4 

NH4C104  +  NaC104 . 

11.45 

423.8 

NaC104 . 

425.4 

NaC104  +  Na,S04 . 

431.9 

2  92 
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CIO4-  SO*-  -  NHR  Na  +— (Continued) 


Liquid  phase — M 

per 

1000M  H20 

6 

Solid  phases 

GO 

6 

O 

5 

X 

X 

w 

g 

o' 

6 

6 

oS 

X 

GO 

£ 

iO 

o 

f 

165.98 

6.52 

Na2S04 . ( 

73.62 

28.61 

[ 

38.54 

55.70 

NH4CIO4  +  NaCIO)  +  Na2SO< . 

11.48 

431.6 

2.44 

f 

44.30 

74.06 

22.04 

NH4C104  +  Na2S04 . \ 

69.11 

83.96 

i 

29.40 

112.92 

84.86 

NIKCICP  4-  Na2S04  4-  (NH4)2S04 . 

16.82 

206.8 

80.88 

*  Position  of  point  on  diagram  estimated. 


CIO4-  SO4--  Ca++  K+:  H20  +  KC104  +  CaS04;  t  =  25°C  (9“) 
_ M  per  1000M  IRQ _ 

K2SQ4 _ 1  CaS04  1  KCIO4 

CaS04.2H20  +  CaS04.K2S04.H20  +  KC104 
2.944  |  0.256  I  1.635 


CIO4-  S04  Na+  (142) :  H20  +  NaC104  +  Na2S04 


Solid  phases 

Liquid  phase 

t  = 

25°C 

t  = 

60°C 

% 

NaC104 

% 

Na2S04 

% 

NaCIO  4 

% 

Na2S04 

f 

0.0 

21.71 

Na2SO4.10H2O . 

5.79 

18.15 

18.72 

12.56 

Na2SO4.10H2O  +  Na2S04 . 

. 

31.21 

9.07 

41.68 

4.28 

0.0 

31.20 

53.58 

1.24 

17.70 

14.90 

Na2S04 . 

31.55 

6.95 

52.47 

1.11 

64.65 

0.37 

Na2S04  4-  NaC104.H20 . 

67.67 

0.26 

NaCIO,.  11,0 . 

67.60 

0 

Na2S04  +  NaC104 . 

74.40 

0.29 

N:iC1<>4 . 

74.30 

0.0 

Transition  points 

NaC104.H20  +  NaCI04  at  50.8°C;  73.30%  NaC104. 
NaC104.H20  +  Ice  at  -32°C;  56.00%  NaC104. 
Na2SO4.10H2O  +  Na2S04  at  32.38°C. 


C104-  NH4+  Na+  (142) :  h20  +  NH4C104  +  NaCIO, 


Solid  phases 

Liquid  phase 

t  = 

25°C 

t  = 

60°C 

% 

NH4C104 

% 

NaC104 

% 

NH4C104 

% 

NaCIO  4 

20.00 

0.0 

33.60 

0.0 

15.07 

9.29 

25.78 

12.35 

NH4CIO. . 

9.54 

25.85 

18.00 

25.00 

4.87 

43.64 

12.54 

37.34 

3.50 

52.86 

6.30 

56.95 

NH4C104  +  NaC104.H20. 

1.51 

67.42 

NH4C104  +  NaC104 . 

1.87 

72.86 

NaC104.H20 . 

0.0 

67.60 

NaC104 . 

0.0 

74.30 

Transition  points 

NaC104.H20  +  NaC104  at  50.8°C;  73.30%  NaC104. 
NaC104.H20  +  Ice  at  -32°C;  56.00%  NaC104. 
NH4C1Q4  +  Ice  at  -2.7°C;  9.8%  NH4C104. 


cio4-  so4--  k+ 

cio4- 

AsO  + 

h2o  +  kcio4  +  k2so4 

H20  +  HC104  +  As20 

t  =  25°C  (280) 

t  =  25°C  (3S0) 

%  k2so4 

%  kcio4 

M  per  lOOOg  H20 

kcio4 

IIC104 

HAs02 

0 

2.052 

AS2O3 

0.4276 

1.800 

0.0 

0 . 2067 

0.8532 

1.615 

0.2162 

0.1963 

0 . 5588 

0 . 1900 

0 . 9450 

0.1770 

C104-  Mn04-  K+ 

II20  +  KC104  +  KMn04 
t  =  6.8-7.2°C  (277) 


Solid  phases, 

%  KMn04 

Liquid  phase 

%  KMn04 

%  kcio4 

0 

0.0 

0.88 

3.227 

0.46 

0.75 

6.644 

0.880 

0.634 

11.011 

1.060 

0.586 

17.822 

1.557 

0.528 

18.453 

1.686 

0.518 

26  030 

1.903 

0.469 

29.05 

1.993 

0.461 

33 . 844 

2.104 

0.477 

37.361 

2.244 

0.411 

43 . 342 

2.469 

0.423 

47.713 

2.601 

0.401 

70.177 

2.835 

0.342 

70.175 

3.019 

0.372 

78 . 293 

3.068 

0.323 

86.128 

3.114 

0.288 

95 . 036 

3.603 

0.382 

96 . 903 

3.972 

0.192 

100.00 

4.071 

0.0 

CIU4  K  + 

H20  HC104  -f-  KC104 

t  =  25.2°C  (380) 


HCKV 

%  KCIO 

KC104 

0.0 

2.085 

0.01 

1.999 

0.1 

1.485 

1.0 

0.527 

*  Moles  per  1  of  spin,  used  as  solvent 

Br-  I-  K+ 


H20  +  KBr  +  KI 
t  =  25°C  (3);  v.  Fig.  73 
%  KBr  |  %  KI 

KI 

0.0  |  149.26 

Solid  Soln.  I* 


22.15  127.10 

Solid  soln.  I*  +  solid  soln.  II 


29.92J: 

Solid  soln. 
34.14 
42.32 


119.491 

Ilf 

95.36 

66.63 


68.47 

*  Solid  soln. 


KBr 

|  0.0 
I  contains  from  0 


14  %  KBr.  t  Solid  soln.  II,  from  93.23 
to  100  %  KBr.  J  Average  of  four 
results. 


Br-  S04--Ca++K+ 

H20  +  CaBr2  +  K2S04 
t  =  25°C  (94) 

M  per  1000M  H20 
A*  I  Bf  |  CJ  |  D§ 
CaS04.2H20  +  CaS04.K2S04.- 
h2o 


2.71 

0.231 

1.52 

1.300 

0.365 

7.745 

0.726 

22.05 

0. 

0.334 

53.41 

4. 

*  A  = 

k2so4. 

t  C  =  KBr. 

tB  = 

CaS04. 

§  D  =  CaBr 

Br-  NOs-  Sr++ 

H20  +  SrBr2  +  Sr(N03)2 
t  =  25°C  (164) 

%  SrBr2  |  %  Sr(N03)2 
SrBr2.6H20 


57.599 

0.0 

51.422 

0.366 

51.246 

0.733 

50.891 

1.469 

50.084 

3.042 

48.621 

5.885 

43.512 

15.961 
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Br-  NH  +  As02- 
H20  +  NH4Br  +  As2Os 
t  =  30°C  (353) 

%  As203  |  %  NH4Br 

As203 

2.26  |  0.0 

(As203)2.NH4Br  T  As203 
2.25  |  0.339 

(As203)2.NH4Br 


0 

679 

4 

37 

0 

518 

7 

18 

0 

386 

13 

31 

0 

303 

20 

14 

0 

237 

31 

69 

0 

154 

41 

34 

(As203)2.NH4Br  +  NH4Br 
0.190  |  45.66 


Br-  NH4+  AsO (Coat’d) 

%  As203  |  %  NH4Br 

NH4Br 

0.0  |  44.80* 

*  By  interpolation  from  earlier 
work. 


Br”  NH4+  PtBr6— 

H20  +  NH4Br  +  (NH4)2- 
PtBr6 


t  =  20°C  (13) 


MKn4Br/l 

g(NH4)2PtBr6/l 

(nh4; 

2PtBr6 

2.0 

0.032 

1.0 

0.080 

0.2 

0.168 

0.1 

0.359 

Br-  NH4+  K+:  H20  +  NH4Br  +  KBr;  t  =  25°C  (129) 


Solid  phases — M  % 

Liquid  phase — M/l 

NH4Br 

KBr 

NH4Br 

KBr 

Solid  soln.  I 

0.00 

100.00 

0.00 

4 . 6862 

0.26 

99.74 

0.0653 

4 . 6522 

1.27 

98.73 

0.2515 

4.5051 

3.02 

96.78 

0.5237 

4.3390 

8.42 

91.58 

1.5596 

3.7043 

17.20 

82.80 

2.6750 

2.9167 

27.98 

72.02 

3.5463 

2.2021 

32.58 

67.47 

3.8911 

2.1856 

39.45 

60.55 

4.2631 

1.9501 

variable 

variable 

4.4130 

1.8674 

Solid  soln.  II 

98.53 

1.47 

4 . 9061 

1 . 5096 

100.00 

0.00 

5.8914 

0.00 

Br  As02  Ca++ 
H20  4~  As203  4~  CaBr2 


t  =  30 °C  (354) 


%  As203 

%  CaBr 

A.S2O3 

1.78 

0.0 

1.58 

9.65 

1.28 

20.13 

0.912 

34.90 

0.698 

47.67 

0.513 

52.06 

0.562 

55.95 

As203  4-  CaBr2.6H20 

0.687 

58.22 

CaBr2.6H20 
0  |  58.20* 

*  By  interpolation  from  earlier 
work. _ 

Br-  As02-  Sr++ 


H20  +  As203  +  SrBr2 
t  =  30°C  (354) 


%  As203 

%  SrBr 

As203 

2.26 

0 

1.69 

11.69 

1.74 

22.09 

1.48 

31.98 

1.25 

41.91 

1.07 

46.87 

Br-  As02-  Sr++. — ( Cont’d ) 
%  As203  I  %  SrBr2 
As203  +  SrBr2.6H20 
0.991  |  48.91 

SrBr2.6H20 
0  I  49.11 


Br~  As02  Ba++ 


H20  +  As203  +  BaBr2 
t  =  30°C  (354) 


% 

As203 

%  BaBr2 

As203 

2 

26 

0 

2 

09 

9 

41 

2 

03 

16 

88 

1 

97 

24 

03 

(As203) 

2.BaBr2 

1 

58 

23 

49 

0 

757 

29 

09 

0 

678 

33 

O 

GO 

0 

464 

38 

19 

0 

322 

43 

02 

As20 

i)2.BaBr2 

4-  BaBr 

2.2H 

0 

277 

50 

03 

BaBr 

2.2H20 

0 

50 

62 

Br-  As02“  Li+ 

H20  4“  As203  4-  LiBr 
t  =  30°C  (353) 


%  As20, 

%  LiBr 

As203 

2.26 

0.0 

1.69 

11.68 

1.20 

23.23 

0.734 

35 . 54 

(As203)2.LiBr  4-  As203 

0.534 

37.00 

(As20 

)2.LiBr 

0.332 

42.62 

0.290 

43.86 

0.281 

43.87 

0.198 

46.75 

Br-  As02_  Na+ 

H2O  -f-  AS2O3  Nfl-Br 

fO 

10 

CO 

w 

0 

0 

0 

CO 

II 

to 

%  As203 

%  NaBr 

AS2O3 

2.26 

0.0 

2.19 

5.57 

2.09 

10.89 

1.99 

15.85 

1.88 

20.79 

1.63 

30.39 

1.59 

33.17 

1.50 

35.75 

1.48 

37.76 

(As203)  3.NaBr 

1.20 

39.24 

1.09 

40.52 

0.953 

43.64 

0.903 

44.65 

0.852 

45.99 

0.808 

46.93 

(As203)3.NaBr  4-  NaBr.2H20 

0.719 

50.25 

NaBr.2H20 

0.0 

49 . 50ca.* 

Br-  AsOr  K+ 

H20  4-  As203  4-  KBr 
t  =  30°C  (353) 


%  As203 


%  KBr 


Br-  CO»“  Naf 
H20  4-  NaBr  4-  Na2C03 
t  =  30°C  (79) 

%  NaBr  |  %  Na2CO, 

Na2C03. 10H2O 


0 

2.41 

4.06 


27.98 

27.54 

26.72 


Na2CO3.10H2O  4-  Na2CO,.- 
7H20 

6.26  |  26.23 

Na2CO?  7H20 
11.00  23.40 

12.22  22.68 

16.88  19.86 

Na2C03.7H20  4-  Na2C03.H20 
16.95  |  19.57 

Na2C03.H20 

18.11 
8.45 
6.90 
3.04 

NaBr.2IL20 
2.99 


19.32 
33.39 
36.13 
44.75 

Na2C03.7H20 
45.31  | 

NaBr.2H20 


45.68 

2.60 

49.40 

0 

0.563 

0.460 

0.350 

0.327 

0.293 

0.242 

0.275 

0.174 


6.58 

12.78 

19.10 

22.59 

25.09 

31.06 

36.98 

41.70 


(As203)2.KBr  4-  KBr 
0.166  |  42.07 

KBr 

0.0  |  41 ,3ca.* 

*  By  interpolation  from  earlier 
work. 


Br-  HC4H406-  K+ 

H20  4-  KBr  4-  KHC4H406 
t  =  25°C  (283) 

MKBr/1*  I  MkHC4H406/1* 

khc4h4o6 


0 

0.05 

0.10 

0.20 


0.0347 
0.01965 
0.01337 
0 . 00865 


*  Mean  of  two  results. 

Br-  Pb++  Ca++ 

H20  4-  PbBr2  4-  CaBr2 
t  =  25°C  (181) 

M  per  liter 


J^CaBr2 


KPbBr2 


PbBr2 


AS2O3 

0.00 

0.05250 

2.26 

0.0 

0.52 

0.01334 

(As203)2.KBr  4-  As203 

1.04 

0.02410 

2.25 

0.336 

2.08 

0.08760 

(As203) 

2.KBr 

3.13 

0.23500 

0.818 

2.51 

4.17 

1 . 03474 

Br"  Pb++  Sr++ 
H20  4~  PbBr2  4”  SrBr2 
t  =  25°C  (181) 

M  per  liter 


)^SrBr2 


HPbBr2 


PbBr2 


0.00 

0 . 05250 

0.52 

0.01346 

1.04 

0.02546 

2.08 

0.08734 

3.12 

0.31180 

4.16 

1 . 13740 

318 


INTERNATIONAL  CRITICAL  TABLES 


Br~  Pb++  Ba+ 


H20  +  PbBi'2  +  BaBr2 


t  =  25 °C  (i8i) 

M  i^BaBr2/l 

|  M  KPbBr2/l 

PbBr2 

0.00 

0.05250 

0.45 

0.01214 

0.91 

0.02182 

1.82 

0 . 08886 

2.76 

0.32080 

3.67 

0 . 82800 

Br-  Pb++  Na+ 

II20  +  PbBr2  +  NaBr 

t  =  25°C  (181) 

M  ^PbBr2/l 

MNaBr/1 

PbBr2 

0.05250 

0.00 

0.01720 

0.73 

0 . 04494 

1.47 

0.14086 

2.20 

0.39160 

2.93 

0 . 7S720 

3.67 

1.46740 

4.40 

Br-  Pb++  K+ 

H20  +  PbBr2  +  KBr 

t  =  25°C  (si.l) 

%  PbBr2 

%  KBr 

PbBr2 

0.969 

0.0 

0.946 

0.056 

0.875 

0.131 

0.782 

0.423 

0.347 

1.325 

0.256 

2.292 

PbBr2  +  2PbBr2.KBr 

0.310 

4.967 

2PbBr2.KBr 

0 . 295 

5.609 

0.330 

12.940 

0.345 

13.18 

0.427 

14.54 

0.560 

18.27 

0.666 

19.05 

0.753 

20.64 

0.868 

21.61 

1.494 

25.69 

2PbBr2.KBr  +  PbBr2.KBr.- 

H  h2o 

3.160 

30.11 

PbBr2.KBr.HH20 

3.622 

31.97 

4.248 

33.80 

5.038 

35.68 

PbBr2.KBr.i^H20  +  KBr 

7.205 

38.87 

KBr 

4.929 

39.32 

1.835 

40.28 

0.0 

40.52 

Br-  Hg 

++  Ca++ 

H20  +  HgBr2  +  C'aBr2 

t  =  25°C  (182) 

McaBr2/l 

HgBr2(?) 

0.017 

0 

Br-Hg++Ca+ 

MnBBr2/l 

HgE 

0.117 

0.676 

1.358 

2.766 

3.666 

+. — ( Continued ) 
McaBr2/  1 
lr2  (?) 

0.072 

0.645 

1.892 

2.479 

3.754 

Br~  H 

H20  +  Il£ 
t  =  25 

MHgBr2/l 

Hg] 

0.017 

0.104 

0.471 

0.902 

1.770 

2.238 

g++  Sr++ 

Br2  +  SrBr2 
°C  (182) 

|  MsrBr2/l 

3r2(?) 

0 

0.062 

0.328 

0.668 

1.401 

1  .872 

Br-  H* 

H20  +  Hg 
t  =  25 

MBaBr2/l 

Hgl 

0 

0.274 

0.396 

0.579 

1.096 

;++  Ba++ 

Br2  +  BaBr2 
°C  (182) 

MHgBr2/l 

Jr2(?) 

0.017 

0.370 

0.540 

0.759 

1.478 

Br”  H{ 

H20  +  Hg 
t  =  25 

MHgBr2/l 

Hgl 

0.017 

0.078 

0.285 

0.540 

1.276 

1.550 

2 . 306 

1++  Na+ 

Br2  +  NaBr 

3C  (182) 

MNaBr/1 

C2(?) 

0 

0.118 

0.596 

1.142 

2.448 

2.997 

5.246 

Br-  Hg++  K+ 

H20  +  HgBr2  +  KOH 

t  =  ?  (178) 

MkOh/1  MKBr/1  M  K 

HgBr2/l 

HgO* 

0.0011  0.006S5  0.0075 

0 . 00208  0 . 00890  0 . 0043 

0.00318  0.0104  0.0018 

0.06361  0.9364f  0.0636f 

*  Solid  phase  not  actually  deter¬ 
mined.  Temperature  used  not  given, 
t  Data  from  Bugarszky  (5l). 

Br-  H 

H20  +  Hg 
t  =  25° 

MHgBr2/l 

HgB 

0.017 

0.098 

0.472 

1.360 

1.930 

g++  K+ 

Br2  -f-  KBr 

C  (182) 

MKBr/1 

r*(?) 

0 

0.209 

0.770 

2.380 

3.470 

Br“  Ca++ 

H20  +  Ca(OII)2  +  CaBr2;  v.  Fig.  74 
t  =  25°C  (270) 


Liquid  phase 

Solid  phases 

% 

CaO 

% 

CaBr2 

A 

CaO.IFO . | 

0.118 

0.115 

0 

19.18 

B 

Ca0.H,0  +  3Ca0.CaBr2.16H20 . 

3Ca0.CaBr2.16H20 . 

0.097 

0.080 

20.75 

32.92 

C 

3Ca0.CaBr2.16H20  +  4Ca0.3CaBr2.16H20 
4Ca0.3CaBr2.16H20 . 

0 . 359 
0.199 

54.22 

58.90 

D 

4Ca0.3CaBr2.16H20  j-  CaBr2.6H20 . 

CaBr2.6H20 . 

0.209 

0 

60.09 

60.07 

Br~  Sr++ 

H20  +  Sr(OH)2  +  SrBr2;  v.  Fig.  75 
t  =  25°C  (270) 


Solid  phases 

Liquid  phase 

%  SrO 

%  SrBr2 

A 

Sr0.9H20 . 

0.85 

0 

B 

Sr0.9H20  +  Sr0.SrBr2.9H20 . 

0.84 

40.66 

Sr0.SrBr2.9H20 . 

0.28 

47.65 

C 

Sr0.SrBr2.9H20  +  SrBr2.6H20 . 

0.21 

49.78 

D 

SrBr2.6H20 . 

0 

49.79 

Invariant  Point:  at  ca.  —  28°C. 

SrBr2,6H20  +  Ice  +  Solution  =  41.7%  SrBr2. 


Br~  Ba++ 

H20  +  Ba(OH)2  +  BaBr2;  v.  Fig.  76 
t  =  25°C  (270) 


Solid  phases 

Liquid  phase 

%  BaO 

%  BaBr2 

A 

Ba0.9H20 . 

4.05 

B 

Ba0.9H20  +  Ba0.BaBr2.5H20 .  .  . 

3.71 

36.41 

C 

Ba0.BaBr2.5H20  +  BaBr2.2H20. . . 

0.79 

50.65 

D 

BaBr2.2H,0 . 

51.10 

Invariant  Point:  at  —  22.6°C. 

BaBr2.2H20  +  Ice  +  Solution  =  46.6%  BaBr2. 


Br-  K+ 

H20  +  KOH  +  KBr 


t  =  20°C  (49) 

Mkoh/1 

MKBr/1 

KBr 

7.90 

1.012 

9.41 

0.693 

10.95 

0.515 

11.10 

0.451 

12.19 

0.348 

12.92 

0.306 

13.84 

0.247 

14.02 

0.246 

14.85 

0.214 

15.02 

0.210 

Br03  C2H302  Ag+ 

H20  +  HC2H302  AgBr03 
t  -  25°C  (184) 
g  HC2H302/1  |  g  AgBr03/l 
AgBr03 


0.0 

2.988 

5.985 

11.975 


1.9493 
1 . 9429 
1 . 9379 
1 . 9206 


Br03  C2H302  Ag+. — ( Cord'd ) 


g  HC2H302/1  |  g  AgBr03/l 
AgBrOa 


29 . 943 

1.863 

59.880 

1.8013 

112.382 

1.6178 

1“  S04-~  Ca++  Na+  K+ 
H20  +  Cal2  +  Na2S04  -|- 


K2SO4 

t  =  25°C  (94) 

M  per  1000M  H20 
Nal  |  K2S04  I  CaS04 

CaS04.2H20  +  CaS04.- 

k2so4.h2o 

11.53  |  4,03  |  0.266 

I- S04-- Ca++ K+ 

II2O  +  Cal2  +  Iv2S04 
t  =  25°C  (94) 

M  per  1000M  H,0 
K2S04|  CaS04 1  KI  j  Cal 2 
CaS04.2H20  +  CaS04.- 


K2S04.H20 


0.731 

0.443 

11.25 

0.0 

0.0 

0.565 

26 . 63 

0 . 835 
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I-  N03-  Pb++  Cu++  (123) 
H20  +  Pbl2  +  Cu(N03)2* 
g  per  lOOOg  H20;  t  =  20°C 
Cu(N03)2  |  Pb(N03)2 

Pbl2  +  Cul  +  I, 


95 

5 

2 

24 

148 

4 

6 

50 

190 

0 

13 

10 

227 

0 

23 

9 

274 

6 

48 

9 

290 

8 

61 

6 

320 

3 

97 

4 

Pb(N03)2  +  Pbl2  +  Cul  +  I2 
345.6  I  143.0 


*Cu(N03)2  +  Pbl2<=±  Pb  (N03)2  + 


Cul 

+  I 

2. 

I 

-  nh4+ 

(CH3)4N+ 

H 

aO  +  NH4OH  +  (CH3)4NI 

t  =  25 

°C  (184) 

g 

Nil 

4OH/I 

g  (CHc 

)4NI/1 

(CH3)4NI 

0 

.000 

52. 

758 

1 

.731 

52. 

708 

3 

.508 

52. 

863 

7 

.367 

52. 

623 

18 

.300 

52. 

579 

35 

.570 

52. 

384 

73 

.92 

52. 

025 

I 

-  NH4+ 

Pb++  (103) 

H 

20  +  NH4I  +  Pbl2 

t  = 

20°C 

1  t  = 

50°C 

%PbI2|%NH4I 

1  %  Pbl2 

%NH4I 

Pbl2 

0 

06 

0.0 

0.17 

0.0 

0 

02 

3.54 

0.14 

6.13 

0 

03 

6.06 

0.15 

9.91 

Pbl 

*  +  PbIj.NH4I.2HjO 

0 

10 

7.021 

0.29 

13.47 

PbI2.NH4I.2H20 

0 

20 

14.50 

0.34 

18.07 

0 

92 

45.80 

8.51 

54.79 

2 

96 

56.71 

13.18 

58.21 

Pbl 

,.NH4I.2HjO  + 

NH4I 

4 

90 

61.101 

16.06 

61.35 

nh4i 

2 

10 

61.50 

9.88 

61.95 

0 

0 

61.62 

6.24 

63.98 

0.0 

66.47 

I-  AsQ2-  K+  (354) 


H20  +  As203  +  KI;  t  =  30°C 


%  As203 

%KI 

AS2O3 

2.26 

0 

(AS2O3)  2.KI 

0.772 

1.19 

0.296 

9.56 

0.183 

22.89 

0.150 

34.31 

0.119 

40.79 

0.081 

47.07 

0.115 

53.51 

(As203)2.KI  +  KI 

0.134 

60.54 

KI 

0 

61.50* 

*  By  interpolation  from  earlier  work. 


I"  CO,-"  Na+ 

H20  -f-  Nal  -(-  Na2C03 
t  =  30°C  (79) 

%  Na2C03  I  %  Nal 
Na2CO3.10H2O 


27.4 

0 

26.5 

2.4 

25.5 

4.7 

25.2 

5.2 

24.4 

8.6 

Na2CO3.10H2 

O  +  Na2CO 

7H20 

24.3* 

9.45* 

23.0 

11.2 

20.8 

14.0 

20.0 

15.7 

18.7 

18.4 

Na2C03.7H20  +  Na2C03.- 
H20 

15.25*  I  25.4* 


Na2C03.H20 


13 

1 

29 

1 

10 

4 

33 

3 

6 

4 

40 

4 

4 

2 

46 

0 

3 

1 

49 

5 

2 

7 

51 

0 

1 

5 

54 

6 

0 

9 

57 

6 

0 

6 

61 

2 

Na2C03.H20  +  Nal. 

2H 

0 

33* 

65 

5 

Nal 

2H20 

0 

65 

.5 

*  Mean  of  two  determinations. 


i-  hc4h4o6-  k+ 


H20  +  KI  +  KHC4H4Oe 


t  =  25 

°C  (283) 

Mki/1* 

MkhC4H406/1* 

khc4h4o6 

0 

0 . 0347 

0. 

05 

0.01959 

0. 

10 

0.01324 

0. 

20 

0 . 00860 

*  Mean  of  two 

results. 

I-  (CH 

3)4N+K+ 

h2o 

+  (CH 

3)4ni  + 

KOH 

t  =  25°C  (184) 

g  KOH/1 

|  g  (CH 

O4NI/I 

(CL 

L)4NI 

0 

52 

.72 

3 

.198 

52 

.30 

6 

.28 

51 

.88 

14 

.07 

50 

.40 

I-  Pb++ 

K+  (i°3 

) 

H20  +  Pbl2  +  KI 

t  = 

13°C 

t  = 

50°C 

% 

%  KI 

% 

%  KI 

Pbl2 

Pbl2 

Pbl2 

0.05 

0.0 

0.17 

0.0 

0.001 

2.21 

0.02 

9.33 

0.001 

4.18 

0.27 

21.0 

0.002 

9.09 

1.82 

29.51 

0.003 

14.01 

2.52 

30.57 

I  Pb++  K+. — ( Continued ) 


t  = 

13°C 

t  = 

% 

%  KI 

% 

Pbl2 

Pbl2 

Pbl2  +  PbIj.KI.2HiO 
0.05  |  16 . 02||  3.11  |  31.77 


PbIj.KI.2HjO 


0 

19 

21 

32 

3 

99 

36 

18 

0 

68 

34 

45 

5 

56 

42 

08 

0 

97 

40 

21 

11 

59 

54 

63 

3 

30 

54 

36 

13 

33 

55 

00 

PbI2.KI.2H20  + 

KI 

4 

54 

56 

55j 

14 

14 

56 

41 

KI 

3 

10 

56 

.90 

9 

72 

58 

49 

0 

0 

57 

.66 

5 

55 

60 

28 

1 

52 

61 

98 

0 

0 

62 

39 

g  per  lOOOg  H20  (334) 
°C  |  Pbl2  |  KI 
Pbl2  +  PbI2.KI.2H20 


5 

163 

10 

191 

15 

2 

217 

20 

9 

260 

23 

10.4 

275 

28 

25 

325 

31 

29 

359 

39 

45 

449 

59 

188 

645 

67 

255 

751 

80 

731 

1  186 

80 

569.9 

976.4 

104.5 

1  411 

1  521 

120 

2  151 

1  812 

137 

2  874 

2  097 

175 

5  603 

2  949 

1S9 

3  339 

KI  - 

1-  PbI2.KI.2H20 

9 

96.6 

1  352 

13 

114.3 

1  384 

23 

186.3 

1  510 

50 

526.7 

1  906 

64 

789.3 

2  161 

83.5 

1  108.6 

2  134 

92 

1  273 

2  566 

137 

2  382 

3  278 

165 

4  187 

4  227 

218 

10  303 

241 

12  803 

7  998 

242 

12  749 

250 

15  264 

Pbl2 

f  PbI2.KI.KH20 

194 

3  727 

207 

4  750 

I-  Pb++  K+ 
H20  +  Pbl2  +  KI 
t  =  25 °C  (si.i) 


% 

Pbl2 

% 

KI 

Pbl2 

0 

0758 

0 

0 

0 

0234 

0 

083 

0 

0092 

0 

166 

0 

0042 

0 

332 

0 

002 

0 

664 

0 

0019 

0 

830 

I-  Pb++  K+. — ( Continued ) 


%  Pbl 2 

%  KI 

Pbl2 

0.0016 

1.661 

0 . 0020 

3.320 

0.0073 

8.307 

0.0316 

13.610 

0.0578 

14.910 

0.253 

19.45 

Pbl2  +  PbI2.KI.2H20 

0.428 

21.32 

PbI2.KI.2H20 

0.553 

26.82 

1.221 

36.73 

2.249 

43.8 

3.712 

49.43 

4 . 654 

51.61 

5.876 

54.6 

PbIj.KI.2HjO  +  KI 

7.421 

56.59 

KI 

5.235 

57 . 82 

0.549 

59.13 

0.0 

59.72 

I-  Hg++  Ca++ 
11,0  +  Hgl2  +  Cal2 
t  =  25 °C  (I33) 


Mcab/l 

MHgIs/l 

Hgl2(?) 

0.053 

0.050 

0.252 

0.261 

0.468 

0.440 

0.484 

0.458 

1.799 

1.706 

I-  Hg++  Sr++ 
H20  -(-  Hgl2  +  Srl2 
t  =  25°C  (182) 


MhsIj/1  1 

MSrI./l 

Hgl,(?) 

0.212 

0.254 

0.320 

0.355 

0.582 

0.539 

0.694 

0.608 

I-  Hg++  Ba++ 
H20  +  Hgl2  Bal2 


t  =  25°C  (I33) 

MbhI2/1 

Mngij/1 

Hgl2(?) 

0.099 

0.059 

0.748 

0.742 

0.978 

0.898 

1.508 

1.462 

I-  Hg++  Na+ 

H»0  +  Hgl2  +  Nal 
t  =  25°C  (182) 


MW1 

Mn&i/I 

Hgl2(?) 

0.412 

0.794 

0 . 622 

1.385 

0.945 

2 . 225 

I-  Hg++  K+;  v.  p.  320 
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I-  Ag+  K+  (92) 


Solid  phases 


9.8 

0.2 

20.5 

1.5 

Agl . 

26.1 

6.5 

34.6 

26.6 

36.4 

28.1 

Agl  +  Agl.KI . 

41.3 

38.0 

Agl.KI . | 

42.0 

37.9 

42.70 

37.6 

Agl.KI  +  KI . 

44.0 

37.9 

46.6 

31.3 

50.5 

21.7 

KI . 

51.2 

18.0 

53.0 

9.0 

56.10 

0 

, 

AgI.2KI  +  KI. .  . 

48.7 

27.5 

AgI.2KI . 

Agl  +  AgI.2KI . 

AgI.2KI .  | 

50.3 

21.0 

Liquid  phase 

t  =  0°C  |  t  =  30°C 

t  =  50°C 

%  KI  %  Agl  %  KI  |  %  Agl 

%  KI  %  Agl 

10.2 

31.4 

37.6 

3S.8 


0.10 

10.0 

29.4 

42.8 


43.9 

46.9 

55.5 
0 

43.15 

39.5 

38.6 

40.9 
41.4 


42.8 

35.8 
16.0 
60.35 

44.10 

49.6 

49.7 

47.7 
46.3 


24.8 

33.8 
36.7 

38.1 

36.2 

36.6 

37.1 

37.6 

40.2 

43.2 
47.10 
55.5 
59.1 


2.5 

16.0 

28.0 

39.0 

51.8 
53.5 
53.5 

53.4 

50.4 
45.0 
38.0 

22.8 
10.7 


I-  Ca++ 

H20  +  Ca(OH)2  +  Cal2;  v.  Fig.  77 
t  =  25°  (270) 


I-  Hg++  K+ 
H20  +  Hgl2  +  KI 
t  =  25°C  (182) 


Mh8i,/1 


Hgl,(?) 


Mki/1 


I  Sr++. — ( Continued ) 
%  SrO  |  %  Srl2 

SrI2.6H20 

0.0  I  64.70 


0.127 

0.303 

I- 

Ba++ 

0.180 

0.390 

H20  +  Ba(OH)2  +  Bal2 

0.510 

1.034 

t  =  25°C  (270) 

0.700 

1.554 

g  per  lOOg  H20 

1.224 

2.519 

BaO 

Bal2 

I- 

Sr++ 

Ba0.9H20 

H20  +  Sr  (OH)  2  +  Srl2 

4.05 

0.0 

t  =  25°C  (270) 

3.25 

18.38 

%  SrO 

%  Srl2 

3.01 

28.43 

Sr0.9H20 

3.00 

32.92 

0.85 

0.0 

3.08 

42.28 

0.57 

22.36 

BaO,9H20  +  Ba0.BaI2.9H20 

0.53 

29.98 

3.14 

44.99 

0.55 

39.50 

Ba0.BaI2.9H20 

Sr0.9H20  +  2Sr0.SrI2.9H20 

1.67 

40.85 

0.74 

49.37 

1.25 

52.39 

2SrO.SrI2.9H20 

1.04 

53.68 

0.72 

53.04 

0.64 

56.77 

0.60 

54.16 

0.40 

60.33 

0.51 

55.09 

0.36 

62.76 

0.46 

55.58 

BaO.BaI2.9H20  +  BaI2.2H20 

0.19 

60.31 

0.21 

68.51 

0.18 

60.77 

BaI2.2H20 

2Sr0.SrI2.9H20  +  SrI2.6H20 

0.27 

68.53 

0. 16 

64.04 

0.0 

68.59 

I-  K+ 

H20  +  KOH  +  KI 


Solid  phases 

Liquid  phase 

%  CaO 

%  Cal2 

A 

CaO.HoO . 

0.118 

B 

CaO.H,0  +  3Ca0.CaI2.16H20. . . . 

0.097 

28.44 

C 

3Ca0.CaI2.16H20  +  CaI2.6H20 . 

0.587 

66.72 

D 

CaI2.6H,0 . 

66.80 

i  =  20 °C  (49) 

Mkoh/1 

Mki/1 

KI 

9.41 

1.72 

10.95 

1.23 

11.10 

1.176 

12.19 

0.933 

12.92 

0.824 

14.02 

0.672 

15.02 

0 . 558 

KV 

1 

c n 

O 

1 

1 

h2o  +  hio3  +  h2so4 

t  =  24.77°C  (242) 

v.  Pig.  77 a 

%  h2so4 

g  I2O5/1 

HIO,(?) 

50.0 

54.79 

60.0 

34.68 

75.0 

19.48 

78.0 

18.66 

I*0.(?) 

79.6 

18.50 

82.0 

18.8 

84.6 

19.3 

86.0 

17.1 

87.4 

15.8 

89.0 

15.10 

90.3 

14.50 

92.0 

13.5 

96.0 

11.0 

98.0 

9.5 

99.9 

3.48 

102 

1.28 

104 

1.90 

106 

2.67 

I03-  N03-  Pb++ 

H20  +  Pb(I03)2  +  Pb(N03)2 

t  =  25°C  (163) 

M  per  liter 

KPb(I03)2  | 

KPb(N03)2 

Pb(I03)2 

0.0001102 

0.0 

0 . 0000870 

0.0001 

0.0000411 

0.001 

0.0000185 

0.01 

0.0000160 

0.100 

I03  N03~  Ag+ 

H2O  +  HNO3  +  AgI03 
t  =  25°C  (185) 
Mhnos/1*  I  g  AgI03/lf 
AgI03 

0.00  0.0503 

0.125  0 . 0864 

0.250  0.1075 

0.500  0.1414 

1.000  0 . 2067 

2.000  0.3319 

4.000  0 . 6985 

8.000  1 . 5875 

*  Used  as  solvent, 
t  Per  1  of  final  solution. 


I03-  N03-  Pb++  K+ 

H20  +  Pb(I03)2  +  KNC 
t  =  25 °C  (163) 

M  per  liter 

K  Pb(I03)2  |  KNOs 
Pb(I03)2 


0.0001102 

0.0 

0.0001141 

0.002 

0.0001334 

0.010 

0 . 0002037 

0.050 

I03-  NO3- 

La+++  Na+ 

H20  +La(I03)3  +  NaN03 
t  =  25°C  (163) 

M  per  liter 


u 


IjLa  (103)3 


NaNOs 


La  (IO3)  i 


0.00309 

0.0 

0 . 0039277 

0.025 

0 . 0044763 

0.050 

0 . 0052443 

0.100 

0.0062619 

0.200 

0.0073972 

0.400 

0.0097464 

0.800 

0.012934 

1.600 

0.013697 

3.200 

I03- 

nh4+ 

H20  +  HIO3  +  NHJO3 

t  =  30°C  (260) 

%  HIO3 

%  NHJ03 

nh4io3 

0.0 

4.20 

2.54 

3.89 

NHJO3  +  NHJO3.2HIO3 

4.53 

3.81 

NHJO3.2HIO3 

4.73 

3.53 

6.57 

1.94 

8.45 

1.09 

9.12 

0.89 

24.00 

0.62 

36.01 

0.41 

44.43 

0.39 

58.21 

0.37 

NHJO3.2HIO3  +  HI03 

76.35 

0.31 

HI03 

76.70 

0.0 

IO3-  Pb++  K+ 

H,0  +  Pb(I03)2  +  KI03 
t  =  25°C  (163) 

M  per  liter 

KPb(I03)2  t  KI03 
Pb(I03)2 


0.0001102 
0 . 0000697 
0 . 0000437 


0.0 

0 . 00005304 
0.0001061 


IO  3~  La+++  Na+ 

H20  +La(I03)3  +  NaIOs 
t  =  25°C  (163) 

M  per  liter 

MLa(I03)3  |  NaI03 

La(I03)3 


0.00309 

0.0028718 

0.0025521 


0.0 

0.0000913 

0.0004560 
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IO,-  La+++  Na+. — (Cont’d) 

ICV 

Na+ 

I03-  Na+  — 

-( Continued ) 

IO3-  K+. — 

■(Continued) 

M  per  liter 

H20  +  HIOs  +  NaI03 

%  H103 

%  NaI03 

%  HIOs 

%  K103 

MLa(IO,)i  | 

NalOs 

t  =  30°C  (260) 

HIOs 

KIO3.2HIO3 

La(I03)3 

%  HIOs 

%  NaI03 

76.70 

0.0 

17.50 

0.30 

0 . 0022976 

0.000913 

NalOs 

•  %H20 

31.20 

0.52 

0.0018050 

0.001826 

0.0 

9.36 

IO, 

-  K+ 

62.52 

0.72 

0 . 000892 

0.003653 

1.98 

9.52 

H20  +  HIOs  +  KOH 

KIO3.2HIO3  +  HIOs 

0 . 0006053 

0.0045326 

4.86 

10.22 

t  =  30 °C  ('260') 

76.40 

0.80 

0 . 00044056 

0 . 0067989 

5.86 

11.04 

%  HIOs 

%  KIOs 

HIOs 

9.73m 

14.73m 

ttt  n. 

76.70 

0.0 

NaI03.^H20  Na2l40n 

0.0 

9.51 

*  Mean  of  three  results. 

6.75 

11.14 

KiOs  +  KIO3.HIO3 

IOs 

-  K+ 

JNa2i4Un 

0.65* 

9.47* 

H20  +  KOH  +  KIOs 

7.80 

10.30 

ICIO3.HIO3 

t  =  20 °C  (49) 

9.93 

8.71 

0.67 

6.60 

Mkoh/I 

Mkios/1 

11.20 

7.54 

1  14 

4  57 

KIOs 

I03-  La+"-+  K+ 

Na2I4Ou  +  NaI03.2HI03 

1  69 

3.63 

4.71 

0 . 0390 

H2O  -f-  La(I03)3  +-  KIO3 

11.82 

7.20 

2  02 

3.10 

5.06 

0 . 0362 

t  =  25°C  (163) 

NalO 

■2HI03 

3.34 

2.14 

6.35 

0.0256 

M  per  liter 

14.62 

5.65 

5.00 

1.32 

7.95 

0.0179 

JljLaflOs)  3 

KIO3 

23.23 

3.69 

6 . 45m 

1.35m 

9.41 

0.0144 

La(I03)3 

32.68 

2.91 

7.09 

1.00 

10.95 

0.0130 

0.003090 

0.0 

40.91 

2.64 

KIO3.HIO3  - 

f-  KIO3.2HIO3 

11.10 

0.0128 

0 . 0028430 

0 . 000099 

55.48 

2.12 

8.04 

0.85 

12.19 

0.0131 

0.0025464 

0.0004957 

65.47 

1.83 

KIO3.2HIO3 

12.92 

0.0135 

0 . 0022465 

0.0009914 

NaI03.2HI03  +  HI03 

9.35 

0.64 

14.02 

0.0154 

0.0016897 

0.0019828 

76.19 

1.42 

12.04 

0.44 

14.85 

0.0194 

S--SO4"  Na+  (209);  h20  +  Na2S  +  Na2S04 


Solid  phases 

Liquid  phase 

t  =  0.1°C 

t  =  18°C 

t  =  25°C 

t  =  31°C 

t  =  40°C 

% 

Na2S 

% 

Na2S04 

% 

Na2S 

% 

Na2S04 

% 

Na2S 

% 

Na2S04 

% 

Na2S 

% 

Na2S04 

% 

Na2S 

% 

Na2S04 

Na2S.10H2O . 

11.33 

Solid  soln.  If . 

11.22 

0.93 

Solid  soln.  If  +  Solid  soln.  Ilf . 

11.19* 

1.21* 

9.49 

1.27 

7.36 

1.48 

Solid  soln.  IIJ . < 

4.79 

1.68 

1.44 

2.99 

(■ 

15.95 

17.86 

20.60 

25.09 

Na2S.9H20 . 

16.61 

5.01 

19.57 

3.04 

24.06 

0.49 

9IT.O  4-  Na„SO,  . . . 

19.51 

4.22 

23.77* 

1.81* 

15.33 

2.28 

Solid  soln.  III§ . 

14.50 

5.20 

13.98 

6.44 

Solid  soln.  III§  +  Solid  soln.  II J . 

13.89* 

7.21* 

13.08 

7.01 

4.40 

17.12 

10.91 

6.96 

3.27 

17.84 

Na2SO4.10H2O . ■ 

5.33 

9.05 

1.63 

19.71 

2.84 

10.67 

NTn„Sf>,  inH,0  4-  Na.SO. . 

9.96* 

14.69* 

14.68 

8.06 

22.22 

2.56 

23.25 

1.79 

11.21 

12.56 

16.36 

6.58 

21.91 

2  44 

12.14 

11.56 

20.36 

3.41 

Na2S04 . 

7.47 

18.92 

14.97 

7.37 

4.81 

23.06 

9.78 

14.14 

6.18 

20.25 

1.32 

28.90 

*  Mean  of  several  results.  t  Solid  soln.  II  =  Na2SO4.10H2O  +  small  concentrations  of  Na2S.10H2O. 

t  Solid  soln.  I  =  Na2S.10H2O  +  small  concentrations  of  Na2SO4.10H2O.  §  Solid  soln.  Ill  =  Na2S.9H20  +  small  concentrations  of  Na2S0i.9H20. 

Transition  points 

Na2S.10H2O  +  Na2S.9H20  +  Solution  (12.46%  Na2S)  at  4.7°C. 

Na2S.10H2O  +  Na2S.9H20  -f  Na2S04  +  Solution  (11.49%  Na2S04  +  1.4%  Na2S04)  at  2.3°C. 

Na2SO4.10H2O  +  Na2SQ4  +  Na2S.9H20  +  Solution  (13.41%  Na2S  +  9.48%  Na2SQ4)  at  20.5° C. _ 
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S  Ca++;  see  below 


S03--  SOr-  Na+  (313) 

H2O  T"  Na2S03  4-  Na2S04j  v.  Fig.  78 


Solid  phases 


Liquid  phase 


t  =  0.1°C 

t  =  17.5°C 

i  =  25°C 
(stable) 

co 

O 

O 

co 

O 

O 

co 

O 

O 

CQ 

m 

to 

to 

CO 

d 

d 

d 

d 

d 

d 

£ 

£ 

£ 

£ 

£ 

£ 

68 

68 

68 

18.87 

1.82 

18.04 

3.79 

21.61 

4.14 

17.09 

5.97 

19.44 

8.97 

1.59 

1.11 

16.55 

7.59 

18.27 

11.05 

1.36 

1.77 

16.47 

7.65 

16.81 

14.52 

8 . 56  1 . 95 

14.78 

7.93 

14.61 

15.25 

5 . 93  2 . 42 

11.56 

8.54 

11.39 

16.43 

3.07 

3.11 

8.48 

9.89 

9.22 

17.31 

5.99 

10.61 

6.59 

18.11 

2.61 

12.15 

4.11 

19.66 

2.53 

20.40 

B 


C 


D 

E 

F 


G 


Solid  soln.  I*. 
Solid  soln.  I  -) 

Ilf . 


•  Solid  soln. 


Solid  soln.  II. 


(  Solid  soln.  lilt. 


Solid  soln.  IV §. 


Solid  soln.  V|| . 


t  =  25°C 
(metastable) 

t  =  37.5°C 

% 

% 

% 

% 

Na2S03 

Na2S04 

Na2S03 

Na2SO 

27.29 

1.69 

27.51 

1.80 

26.57 

3.99 

26.15 

3.35 

25.45 

6.75 

25.29 

4.13 

24.81 

5.28 

21.88 

12.34 

25.78 

7.14 

20.35 

13.82 

23.23 

10.25 

18.52 

16.18 

21.52 

12.05 

16.94 

17.82 

18.13 

15.24 

15.43 

19.12 

16.47 

17.26 

14.39 

20.51 

8.90 

25.16 

14.47 

20.10 

9.04 

24.66 

6.13 

27.34 

4.78 

28.36 

2.57 

30.07 

*  Solid  soln.  I  (Na2S04.7H20,  Na2S03.7H20). 
f  Solid  soln.  II  (Na2SO4.10H2O,  Na2SO3.10H2O). 

X  Solid  soln.  Ill;  §  Solid  soln.  IV;  jj  Solid  soln.  V;  (Na2S04|  Na2S03);  varying 
proportions,  limits  not  given. 


S—  Ca++  (310) ;  h2Q  +  H2S  +  CaS 


t  =  0°C*  ||  t  =  20°C 


g  s/i 

g  Ca(HS),/I  | 

g  s/i 

g  Ca(HS),/l 

CaS(?) 

138.0 

228.3 

148.8 

246.0 

157.0 

259.4 

155.0 

255.8 

169.0 

278.7 

159.0 

262.1 

176.0 

289.6 

160.8 

264.7 

179.0 

294.1 

162.0 

266.6 

181.0 

297.1 

165.0 

271.2 

186.5 

304.4 

167.5 

274.9 

1S9.5 

308.4 

172.0 

281.8 

193.0 

312.7 

173.0 

283.2 

198.5 

320.0 

174.5 

285.3 

t  = 

20°C 

178.5 

291.1 

107.8 

178.4 

179.0 

291.6 

122.2 

202.3 

181.5 

295.6 

132.5 

219.2 

182.0 

296.3 

139.1 

230.1 

185.0 

300.9 

146.9 

242.9 

gS/1 


g 


S  -Ca++. — ( Continued ) 
Ca(HS),/l  fj  g  S/1 


g  Ca(HS)2/l 


CaS  (?);  t  =  40°C 


79.5 

131.6 

150.5 

248.2 

102.9 

170.3 

154.9 

255.0 

124.9 

206.9 

159.6 

262.1 

134.5 

222.5 

164.2 

269.6 

138.9 

229.6 

169.0 

276.9 

142.1 

234.7 

171.0 

280.0 

146.7 

242.2 

♦Under  variable  pressure  of  H2S. 


SO3--  Na+  (159) :  H20  +  NaOH  +  Na2S03 


Liquid  phase 


Solid  phases 

t  =  0.15°C 

t  = 

O 

O 

O 

<N 

t  =  25°C 

t  - 

32°C 

%  NaOH 

d 

m 

£ 

%  NaOH 

eo 

O 

zn 

c* 

d 

£ 

%  NaOH 

co 

O 

m 

e* 

d 

& 

b? 

%  NaOH 

d 

m 

d 

£ 

12.2 

21.2 

23.6 

3.0 

9.0 

1.60 

18.70 

0.7 

22.5 

Na2S03.7H20 .  . 

9.0 

5.2 

4.40 

15.40 

2.5 

19.3 

16.9 

2.8 

9.90 

11.0 

5.0 

17.7 

21.9 

2.21 

12.70 

9.40 

9.7 

13.0 

Na2S03.7H20  + 

Na2S03 . 

23.3 

2.20 

14.00 

9.00 

9.8 

13.2 

25.4 

1.30 

15.50 

7.0 

12.6 

10.1 

0 

26.5 

26.6 

0.7 

20.2 

3.5 

17.2 

5.8 

2.3 

23.1 

27.1 

0.4 

26.8 

1.0 

26.7 

2.5 

5.1 

19.1 

Na2S03 . < 

27.9 

0.1 

50.1 

Tr. 

29.4 

3.0 

11.1 

11.2 

16.5 

5.4 

20.1 

2.9 

27.2 

0.6 

36.2 

1.0 

NaOH.H20. . .  . 

29.5* 

52.2 

53.30 

54.4 

*  Solid  Na0H.4H20. 


S04  S203  Na+;  v.  p.  323 

SO4  HS03N02:  II20  H0SO4  T"  HN03 
t  =  0  to  49.6°C  (116.5) 

Gives  data  for  the  solubility  of  HSQ3.N02  in  solutions  of  H2S04. 


SO4--  NOj-  NH4+  (390)  ;  cf%  (407) 

H20  +  (NH4)2S04  +  nh4no3 


Solid  phases 

t  = 

Liquic 

0°C 

phase 

t  =  70°C 

co 

O 

w 

<2: 

b? 

6 

m 

(N 

w 

b? 

co 

O 

W 

d 

CO 

cs 

W 

N _ / 

68 

(NH4)2S04 . / 

0 

41.4 

0 

47.81 

1 

5.61 

37.89 

11.10 

40.81 

(NH4)2S04  +  (NII4)2S04.2NH4N03 . 

29.58 

41.64 

70.15 

6.71 

(NH4)2S04.2NH4N03 . / 

29.81 

21.33 

71.58 

5.82 

[ 

31.04 

20.40 

(NH4)2S04.2NH4N03  +  (NH4)2S04.- 

3NH4NOj . 

30  87 

20  43 

73  48 

5  14 

(NH4)2S04.3NH4N03 . / 

31.61 

19.50 

76.01 

3.96 

1 

80.25 

2.68 

(NH4)2S04.3NH4N03  +  nh4no3 . 

45.99 

9.53 

81  01 

2  45 

NH4N03 .  / 

49.12 

6.00 

81.38 

2.41 

1 

54.19 

0.0 

84.03 

0.0 

SO«--  NO3-  NH4+:  H20  +  H2S04 

+  nh4no3 

(400.5 

)t 
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SO 4—  S203--  Na+  (144) :  H20  +  Na2S04  +  Na2S203 


Solid  phases 

Liquid  phase 

t  =  0.8°C 

t  = 

18°C 

t  = 

25°C 

O 

O 

O 

TP 

II 

% 

Na2S04 

% 

N&2S2O3 

% 

Na2S04 

% 

Na2S203 

% 

Na2S04 

% 

Na2S203 

% 

Na2S04 

% 

Na2SO4.10H2O . 

4.60 

14.11 

21.60 

Na2S04 . 

32.37 

2.31 

9.63 

10.71 

9.36 

18.44 

7.30 

1.87 

19.62 

8.45 

15.86 

16.13 

13.22 

Solid  soln.  It . 

1.34 

30.07 

7.14 

22.46 

13.97 

19.35 

5.97 

27.00 

12.97 

24.96 

6.32 

32.31 

6.14 

35.07 

Solid  soln.  If  +  Solid  soln.  II J . 

1.19* 

32.75* 

6.26 

35.42 

1.44 

32.72 

6.31 

35.46 

4.69 

39.45 

2.14 

49.88 

Solid  soln.  II J . 

4.87 

36.61 

2.01 

41.53 

1.58 

50.15 

1.65 

39.12 

0.67 

50.49 

Solid  soln.  lit  4-  Solid  soln.  11 1 S . 

5  50* 

38  86* 

2.17* 

49.70 

' 

12.15 

28.0 

24.79 

9.06 

7.73 

34.72 

14.76 

22.95 

Solid  soln.  1II§ . 

10.40 

30.44 

5.90 

39.74 

2.46 

48.78 

Solid  soln.  If  +  Solid  soln.  III§ . 

12.72* 

26.76* 

NatS,0*.5H20 . 

33.57 

40.36 

43.50 

51.23 

*  Mean  of  several  results. 

t  Solid  soln.  I  =  NaaSO^lOfhO  +  small  concentrations  of  Na2S2O3.10H2O. 
X  Solid  soln.  II  =  Na2S2C>3.5H20  +  small  concentrations  of  Na2SC>4.5H20. 

§  Solid  soln.  Ill  =  Na2SC>4  +  small  concentrations  of  Na2S2C>3. 


S04-~  N03-  NH4+  Ca++  (62,80) 
H20  +  NH4N03  +  CaS04 


t  =  20°C  (80) 


%  nh4no3* 

%  CaS04* 

4.667 

0.6074 

8.490 

0.7720 

14.346 

0 . 9006 

18.883 

0.9701 

23 . 229 

1 . 0220 

28.211 

1 . 0480 

30 . 905 

1.0467 

36 . 089 

1.0308 

t  =  27.5°C  (so) 

27.544 

1 . 0280 

35.932 

1.0190 

43.616 

0 . 9680 

51.148 

0 . 8845 

58 . 303 

0.7965 

63.814 

0.7227 

t  =  25°C  (62) 

10 

3.18 

25 

3.93 

55 

5.80 

100 

7.65 

150 

8.88 

200 

9.85 

300 

10.80 

400 

11.40 

550 

12.02 

750 

12.20 

1000 

11.81 

1200 

11.10 

1400 

10.02 

Saturation 

7.55 

*  Solid  phase  not  determined: 
Probably  CaSQ4.2H2Q. _ 


S04—  Nor  Th++++ 
H20  +  HN03  +  Th(S04)2 
t  =  30°C  (235) 

%  HN03  I  %  Th(S04)2 
Th(S04)2.8H20 


0 

0 

2 

15 

5 

17 

3 

68 

10 

04 

4 

20 

16 

68 

4 

84 

21 

99 

4 

47 

28 

33 

3 

96 

28 

51 

3 

88 

33 

17 

3 

34 

38 

82 

2 

51 

S04 

NOa 

-  Cu++ 

(255) 

h2o 

■f  CuS04  +  Cu(N03)2 

t  = 

20°C 

%  Cu(N03)2 

%  CuS04 

Cu(NO 

3)2.6H20 

55 

94 

0 

0 

O 

O 

3)2.6H20  +  CuS04.5H20 

55 

18 

1 

14 

CuSO 

4.5H20 

40 

24 

1 

69 

34 

24 

2 

42 

11 

51 

7 

77 

0 

0 

17 

52 

t  = 

35°C 

CuSO 

4.5H20 

0 

0 

21 

00 

11 

37 

11 

04 

43 

10 

1 

62 

51 

90 

0 

86 

54 

67 

0 

70 

59 

11 

1 

02 

S04 —  N03-  Cu++.— (Coni’ d) 


t  =  35°C 


%  Cu(N03)2  1  %  CuS04  | 

%  Cu(N03)2  1  %  CuS04 

CuS04.5H20  +  Cu(N03)2.3H20 
60.53  |  1.27 

Cu(N03)2.3H20 

60.92  ]  0.0 

SO4--  NO-r  Cu++  Na+ 

H20  +  Cu(N03)2  +  Na2S04;  v.  Fig.  79 
t  =  20 °C  (255) 


Solid  phases 

Liqu 

6 

5 

Is 

0 

*0 

d 

id  pka 
1000 IV 

O 

m 

3 

O 

d 

se— M 
HaO 

6 

£ 

iz; 

per 

O 

m 

ca 

to 

d 

A 

CuS04.5Hs0 . 

47.92 

B 

CuS04.5H20  +  Cu(N0s)2.6H20 . 

241.41 

5.57 

C 

Cu(NOs)j.6RjO . 

257.6 

D 

Cu(N0s)2.6H20  +  NaNOs . 

247.14 

26.96 

E 

NaNOa . 

186.32 

F 

NaNOs  +  NaNO3.Na2SO4.H2O . 

180 . 02 

16.0 

G 

NaNO3.Na2SO-1.H2O  +  Na2SO4.10H2O . 

124.68 

38.59 

H 

Na2SO4.10H2O . 

49.18 

I 

Na2SO4.10H2O  +  CuS04.Na2S04.2H20 . 

34.53 

53.46 

J 

CuSO4.Na2SO4.2H2O  +  CuS04.5H20 . 

48.32 

41.50 

Na2SO4.10H2O  +  CuSO4.Na2SO4.2H2O . 

27.42 

46.89 

26.81 

P 

Na2SO4.10H2O  +  CuSO4.Na2SO4.2H2O  + 

NaNO3.Na2SO4.H2O . 

1.16 

121.79 

38.03 

Q 

NaNOs  +  CuSO4.Na2SO4.2H2O  +  NaNOs.- 

Na2S04.H20 . 

1.52 

155.22 

15.53 

NaNOs  +  CuSO4.Na2SO4.2H2O . 

32.00 

129.65 

5.07 

CuSO4.Na2SO4.2H2O  +  CuS04.5H20 . 

34.74 

37.82 

27 . 06 

R 

CuS04.5H20  +  CuSO4.Na2SO4.2H2O  + 

NaNOs . 

55.29 

101.68 

4 .75 

/ 

86.75 

93.70 

5.3S 

CuS0i.5H20  +  NaNOs . < 

141.52 

73.17 

3.05 

s 

Cu(N03)2.6H20  +  CuS04.5H>0  +  NaNOs.. 

243.70 

20.14 

2.5 
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SOr-  N03-  Ag+ 

H20  +  HNO,  +  Ag2S04 
t  =  25 °C  (185) 

%  HN03  I  %  Ag2S04 
Ag2S04 


0.0 

0 . 8330 

5.956 

3.2126 

11.473 

4.4276 

21.029 

5.9949 

21.90 

6.1234 

27.81 

6 . 7926 

39.36 

7.1042 

45.53 

6 . 6398 

SO 4--  NO,-  Mg++ 

H20  +  Mg(N03)2  +  MgS04 
t  =  25°C  (217) 

%  Mg(N03)2  |  %  MgS04 
Mg(N0,)2.6H20 


43.25 

40.76 


0 

1.02 


Mg(N03)2.6H20  +  MgS04.- 
7H20 


40 

15 

2 

77 

MgS04.7H20 

35 

07 

3 

62 

25 

90 

6 

56 

8 

88 

17 

85 

0 

26 

30 

S04-“  N03-  Mg++  Ca++ 
H20  MgS04  +  Ca(N03)2 
t  =  25°C  (62,  361) 

%  CaS04  I  %  Mg(N03)2 
CaS04.2H20 


0 . 2088 

0 

0 . 5656 

2.450 

0.7582 

4 . 8086 

0.9197 

9.2712 

1 . 1602 

17.394 

1 . 1485 

24.610 

1 . 1452 

31.198 

1 . 1097 

37.925 

CaS04.2H20 

+  Mg(NO,)2 

1.525 

61.51 

SOr  -  NO,-  Ca++ 

H20  +  H2S04  +  Ca(NOs)2 

t  =  20°C  (18) 

g  CaS04/l 

g  HN03/1 

CaSO 

4.2H2O 

4.397 

6.300 

10.435 

31.500 

15.147 

63 . 000 

20 . 607 

126 . 00 

so4--  no3-  Ca++ 

H20  -|-  CaS04  -|-  Ca(N03)2 

t  =  25°C  (361) 

%  Ca(N03)2 

%  CaS04 

CaS04.2H20 

0.00 

2.088 

24.60 

1.221 

48.46 

1.159 

93.69 

1.062 

175.92 

0.8171 

249.27 

0.631 

316.06 

0.449 

SOr"  NO3-  Ca++. — (Cont’d) 


%  Ca(NO,)2 

%  CaS04 

CaS04.2H20 

376.48 

0.304 

402.37 

0.256 

S04--  N03-  Ca++  Na+ 
H20  +  CaS04  +  NaNO, 
t  =  25°C  (62,  361) 

%  CaS04  |  %  NaNO, 

CaS04.2H20 


0 . 2088 

0.0 

0.4184 

2.460 

0.5319 

4.835 

0.6645 

9.360 

0.7754 

17.643 

0 . 7790 

25 . 178 

0 . 5782 

43.99 

0.5206 

47.33 

SOr  -  N03-  Ca++  Na+  K+ 

H20  +  Ca(N03)2  +  Na2S04  + 
K2S04 

t  =  25°C  (94) 

M  per  1000M  H20 
NaN03  |  K2S04  I  CaS04 
CaS04.2H20  +  CaS04.- 
K2S04.H20 

23.39  |  5.685  I  0.457 


SOr -NO,-  Ca++  K+ 
H20  +  H2S04  +  Ca(N03)2  + 

k2so4 

t  =  25 °C  (94) 

M  per  1000M  H20 
HNOs  |  K2S04  I  CaS04 
CaS04.2H20  +  CaS04.- 
K2S04.H20 

7.52  |  6.32  I  0.408 


S04--  NO3-  Ca++  K+ 
H20  +  CaS04  +  KNO3 


t  =  25 °C  (361) 


%  CaS04 

%  kno3 

CaS04.2H20 

0 . 2088 

0 

0.3257 

1.24 

0.4018 

2.462 

0 . 5092 

4.844 

0.6451 

9.412 

0 . 7238 

13.731 

0.7741 

17.82 

CaS04.K2 

804.H20(?) 

? 

22.53 

SOr-NOs-  Ca++  K+ 


H20  +  Ca(N03)2  +  K2S04 
t  =  25°C  (94,  162,  361) 

M  per  1000M  H20 
K2S04  I  CaS04  I  KNOs 
CaS04.2H20  +  CaS04.- 


K2S04.H20 
2.66  0.305 

2.16  0.291 


2.22 

4.59 


CaS04.2H20  +  CaS04.K2S04.- 


H20  +  KN03 
Ca(N03)2 
2.64 


S04~-N03-  Ca++  KL— 


SOr  -  NO,"  Sr++ 


( Continued ) 

%  CaS04  |  %  KNO, 

CaS04.2H20* 


H20  +  HNO,  +  SrS04 
t  =  25°C  (18) 
Mhnos/1  I  g  SrS04/l 
Sr  SO  4 


0 

44 

2 

24 

0 

55 

4 

51 

0 

71 

9 

11 

0 

95 

18 

63 

1 

12m? 

28 

57m? 

1 

25m? 

38 

97m? 

0 

1 

0 

49 

0 

5 

1 

38 

1 

0 

2 

17 

2 

0 

3 

07 

5 

0 

3 

81 

SOr-NOs-  Ba++ 


CaS04.2H20t 


0 . 2085 
0.2454 
0.2727 
0.2862 


0 

0.27824 
0.53106 
1 . 0330 


*  Recalculated  from  data  of  (361). 


t  Data  of  (162). 


H20  +  H2S04  +  Ba(N03)2 


t  =  25°C  (18) 

Mhno3/1 

g  BaS04/l 

BaS04 

0.5 

0.070 

1.0 

0.107 

2.0 

0.170 

5.0 

0.241 

S04-~  NO,-  Li+  (255) :  h20  +  LiNOs  +  Li2S04;  v.  Fig.  80 


Liquid  phase 

Solid  phases 

% 

% 

Li2S04 

LiNO, 

t  =  25°C 

25.79 

Li2S04.H20 . 

8.12 

1.14 

18.64 

33.90 

Li2S04.H20  +  LiNOs. 3H9O . 

0.19 

43.45 

47.60 

47.58 

LiN03.3H20 . 

A 

t  =  35°C;  v.  Fig.  80 
Li2S04 . 

24.76 

23.85 

B 

Li2S04.H20  +  9Li2S04.LiN03.27H20 . 

1.48 

C 

9Li2S04.LiN0,.27H20  +  llLi2S04.LiNO,.- 

17H20 . 

7.50 

19.12 
50  55 

D 

1  lLi2S04.LiN03. 17H2O  -f-  Li2S04.H20 . 

E 

Li2S04.H20  +  Li2S04 . 

57.91 

62.05 

61.93 

F 

Li2&04  Li  NO  3 . 

G 

LiNO, . 

SOr  -  NO,"  Na+;  v.  p.  325 


S04  NO3  Na+  K+  (158) :  h20  +  Na2SQ4  +  KNO,;  v.  Fig.  82 

Liquid  phase— M  per 
1000 M  H20 


Solid  phases 


O 

m 

0 

d 

0 

m 

M 

'z 

w 

O 

d 

10 

£ 

O 

0 

t  =  25°C  (Fig.  82) 


A 

Iv2S04 . 

4.49 

B 

K2S04  +  K3Na(S04)2 . 

3.05 

4.93 

C 

K,Na(S04)2  +  Na2S04.10H20.  .  .  . 

12.60 

3.61 

D 

Na2SO4.10H2O . 

12.75 

E 

Na2SO4.10H2O  +  Na2S04 . 

11.79 

14.69 

F 

Na2S04  +  Na2S04.NaN03.H20. 

10.77 

16.54 

G 

Na2S04.NaN03.H20  +  NaN03.  . 

2.70 

34.26 

H 

NaNO, . 

34.78 

I 

NaN03  +  KNO, . 

38.47 

14.79 

J 

KNO, . 

12.44 

K 

KNO,  +  K2S04 . 

2.31 

10.78 

P 

KNO,  +  K2S04  +  K3Na(S04)2 . 

4.39 

3.48 

10.21 

Q 

KNO,  +  K,Na(S04)2  +  “T”*. . . 

32.05 

6.52 

6.69 

Continued  on  -p.  S25 


0.667 


59.50 
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sor-  N03-  Na+  (255) 

H20  T  NaNOa  +  Na2S04;  v.  Fig.  81 


Solid  phases 

Liquid  phase 

O 

O 

O 

rH 

II 

t  =  20°C 

t  = 
(Fig 

25°C 

.81) 

t  = 

30°C 

t  = 

34°C 

% 

NaNOs 

% 

Na2S04 

% 

NaN03 

% 

Na2S04 

% 

NaNOa 

% 

Na2S04 

% 

NaNOs 

% 

Na2S04 

% 

NaNOs 

% 

Na2S04 

A 

NaNO, . 

44.60 

46.80 

47.47 

49.31* 

NaN03  +  Na2SO4.10H2O . 

42 . 54 

2.96 

B 

NaNOs  +  NaNO3.Na2SO4.H2O . 

44.41 

3.30 

46.13 

3.14 

46.35 

2.94 

47.66 

2.51 

' 

41.69 

4.18 

42.86 

4.04 

45.25 

3.19 

45.83 

3.06 

37.42 

6.22 

41.30 

4.54 

43.03 

3.86 

41.99 

4.58 

C 

34.53 

7.70 

35 . 63 

7.01 

33.77 

8.33 

D 

NaN03.Na2S04.H,0  +  3NaN03.4Na2S04 . . 

. 

32.53 

9.18 

41.83 

4.48 

II 

CO 

Oi 

0 

0 

3NaN03.2Na2S04  +  NaN03 . 

48.01 

2.56 

3NaN03.2Na2S04 . 

42.06 

3.35 

3NaN03.2Na2S04  +  3NaN08.4Na2S04  . . .  . 

40.48 

4.12 

3NaNO,.4Na,SO„ . 

26.15 

13.53 

37.87 

2.51 

E 

3NaN03.4Na2S04  +  Na2S04 . 

25.65 

14.28 

29.77 

9.52 

Na2S04 . 

32.54 

G 

Nn ..SO,  -1-  Nn.SO.  IOlLO . 

23.34 

15.68 

NaNO3.Na2SO4.H2O  +  Na2SO4.10H2O  .  .  .  . 

33.80 

8.74 

41.20 

2.87 

33.75 

8.63 

12.96 

16.67 

Na2SO4.10H2O . 

32.25 

3.13 

9.67 

13.55 

21.88 

H 

8.26 

16.25 

*  Per  cent  NaNOi  at  35°C. 


S04“  NOr  Na+  K+. — (Continued  from  p.  824) 


Liquid  phase — M  per 
1000M  H20 

Solid  phases 

d 

m 

c5 

£ 

lO 

O 

ec 

O 

£ 

& 

£ 

d 

m 

c* 

W 

d 

KNOs 

R 

S 

t  =  25°C. — Continu 

KNO3  +  “T”  +  NaNOs . 

zd 

2.79 

37.83 

15.09 

K3Na(S04)2  +  “T”  +  Na2S04.- 
NaNOs  ILO  . 

37.27 

9.27 

1.67 

u 

NaNOs  +  “T”  +  Na2S04.NaN03.- 
IIjO  . 

4.18 

31.50 

2.40 

V 

K3Na(S04)2  +  Na2S04  -f-  Na2S04.- 
NaNOs  H20  . 

10.45 

17.64 

4.99 

w 

Na2S04  +  K3Na(S04)2  +  Na2S04.- 
10H2O  . 

11.11 

10.58 

2.85 

t  =  90°C 

k2so4  . 

4.85 

K,S04  +  K,Na(S04)2 . 

5.56 

7.35 

KsNafSOsL  +  Na2S04  . 

19.12 

4.80 

Na2S04  . 

19.47 

2.99 

57.72 

NaNOs  . 

63.33 

NaNO,  4-  KNOs  . 

83.49 

84.60 

kno3  . 

64.67 

KNOs  4-  K,S04  . 

0.68 

63.10 

KNO3  +  K2S04  +  K3Na(S04)2 . 

KNOs  +  NaNOs  +  K3Na(S04)2.  .  .  . 
K3Na(S04)2  +  NaNOs  +  Na2S04. . . 

18.61 

85.58 

67.05 

2.64  66.12 
3.69  79.04 
3.00  39.10 

* 

*T”  represents  a  solid  whose  composition  was 

not  determined. 

SO  r  "NO  3-  K+ 

h2o  +  KNO3  +  K2S04  (120>  158>  255) 


Liquid  phase* 


Solid  phases 

t  = 

15°C 

t  = 

25°C 

t  =  35°C 

t  =  90°C 

6 

m 

c* 

M 

6 

£ 

W 

6 

m 

W 

£§ 

d 

£ 

w 

O 

m 

cs 

W 

O 

Z 

M 

h? 

■** 

O 

m 

cs 

O 

£ 

W 

10.74 

0 

12.17 

0 

18.57 

0 

K2S04 . 

8.85 

4.82 

6.47 

16.29 

6.89 

11.05 

4.35 

18.35 

3.94 

25.49 

3.39 

30.76 

0.63 

65.92 

Ilk  2^0  4  "l-  Ki N  O  g  ' 

4.45 

23.99 

1.98 

26.01 

1.17 

32.61 

66.90 

KN03 . ) 

0 

27.97 

0 

34.76 

*  Results  for  15  and  25°C  from  Euler  (l 2 °)  recalculated  from  g  per  lOOg 
H2O;  for  35°C  from  Massink;  for  25  and  90°C  from  Hamid. 


S04-  -  NH4+  (96,  107) 

H20  +  H2S04  +  NHtOH;  v.  Fig.  83 
t  =  25°C  (96) 


Liquid  phase — M  per 

Solid  phases 

lOOOg  soln. 

SOs 

(NH4)20 

A 

(?) . 

10.43 

0.894 

B 

(NH4)HS207  +  (?) . 

9.67 

1.260 

C 

(NH4)HS207 . 

9.60 

0.977 

D 

(NH4)H3(S04)2 . / 

8.00m 

1 . 42m 

l 

7.99 

1.38 

E 

(NH4)HS04  +  (NH4)H3(S04)2 . 

6.43 

2.50 

f 

6.47 

1.55 

F 

(NH4)HS04 . 

5.66 

1.22 

[ 

4.85 

1.60 

G 

4  29 

2.17 
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SOr  NH4+. — ( Continued ) 


t  =  30°C  (107) 

%  (NH4)2S04 

%  h2so4 

(NH 

»)2so4 

43.59 

10.63 

(NH4)2S04  +  3(NH4)2S04.- 

PI2S04 

42.06 

16.67 

3  (NH4)  2S04.H2S04 

44.63 

32.32 

45.50 

33.12 

(NH4)HS04 

45.31 

33.96 

35 . 37 

38.51 

24.30 

45.77 

16.98 

56.55 

24.40 

62.46 

29.75 

62.83 

33.70 

62.59 

36.95 

62.23 

SOr-  NH4+  (98»  124) 

H20  +  NH4OH  +  (NH4)2S04 
t  =  25°C  (98) 

M  per  lOOOg  soln. 


NH4OH 

(NH4)2SO 

(NH4)2S04 

0.0 

3.28* 

2.04 

2.60 

3.90 

2.13 

6.88 

1.59 

10.70 

1.16 

14.26 

0.78 

18 . 94* 

0.0 

Work  of  other  investigators. 

SO4—  NH4+  C204--  (82) 
H20  +  (NH4)2S04  +  (NH4)2- 

c2o4 

°C  A*  Bf 

18  42.43  0.11 

50  45.92  0 . 65 

*  A  —  %  (NBUhSOi. 
t  B  =  %  (NH 4) 2C2O 4.  Solid  phase 
is  (NHihSOi  +  (NH4) 2C2O4.H2O. 


SO4--  nh4+  hco3- 

H20  +  (NH4)2S04  +  (NH4)- 

hco3 

t  =  15°C  (279) 


% 

(NH4)HC03 


% 

(NH4)2S04 


(NH4)HC03 


15.73 

0.0 

t  =  15°C. — ( Continued ) 

12.66 

6.96 

I 

NaHC03  +  Na2SO4.10H2O. .  . . 

28.36 

12.75 

11.33 

10.66 

P 

Na2SO4.10H2O  +  NaHCOs  + 

9.22 

16.95 

Na2S04.(NH4)  2S04.4H20 . 

52.44 

91.72 

12.84 

7.88 

21.48 

Q 

NaHC03  +  (NH4)HC03  + 

6.60 

26.12 

Na2S04.  (NIL)  2S04.4H»0 . 

24.92 

134.16 

20.90 

5.72 

29.45 

R 

(NH4)HC03  +  (NH4)2S04  + 

4.73 

34.04 

Na2S04.(NH4)2S04.4H20 . 

13.58 

195.98 

14.96 

3.67 

38.39 

o' 

O 

O 

co 

II 

v.  Fig.  85 

(NII4)HC03  +  (NH4)2S04 
3.69  |  39.90 

(NH4)2S04 

0.0  I  42.44 

t  =  35°C  (124) 


% 

(NH4)HC03* 


% 

(NH4)2S04* 


(NH4)HC03 


23.72 
15.13 
13.37 
9.79 

(NH4)HC03 

8.13 


0 

18.94 

23.48 

32.64 

(NH4)2S04 

39.60 


(NH4)2S04 

5.43  I  41.23 

0  I  44.67 

*  Under  a  pressure  of  3  atm.  of  CO2. 


SO4--  NH4+  HCO-t  Na+  (279)* 

H20  +  (NH4)HC03  +  Na2S04;  v.  Figs.  84,  85,  86 


Solid  phases 


Liquid  phase — M  per  1000M 
H20 


o 

o 

K 

X 

£ 


O 

m 

cs 

o3 

£ 

O 


O 

GQ 

K 

& 

>0 

o 


O 

o 

W 

03 

£ 


A 

B 

C 

D 

E 

F 

G 

H 


Na2S04.- 


t  =  15°C;  v.  Fig.  84 
Na2SO4.10H2O  .... 

Na2SO4.10H2O  + 

(NH4)2S04.4H20 . 

Na2S04.(NH4)2S04.4H20  + 

(NH4)2S04 . 

(NH4)2S04 . 

(NH4)2S04  +  (NH4)HC03 . 

(NiLjHCO;, . 

(NH4)HCO,  +  NaHCOs . 

NaHC03 . 


14.91 
42.52 

38.92 


33.22 

63.08 

27.48 


90.28 

189.72 

201.00 

192.8 


12.79 

18.53 


S04--  NH4+  HCOj-  Na +.*— (Continued) 


Liquid  phase- 

-M  per 

1000M 

h2o 

co 

O 

Solid  phases 

O 

O 

0 

m 

C-J 

co 

X 

X 

CO 

& 

K 

X 

X 

O 

O 

X 

X 

IO 

d 

10 

d 

& 

& 

A 

B 

C 


D 

E 

F 

G 

H 

I 

J 

P 

Q 

R 

S 


24.6 

59.57 

37.96 


122. 

102. 


Na2SO4.10H2O . 

Na2SO4.10H2O  +  Na2S04 . 

Na2S04  +  Na2S04.(NH4)2S04.- 

4H20 . 

Na2S04.(NH4)2S04.4H20  + 

(NH4)2S04 . 

(NH4)2S04 . 

(NH4)2S04  +  (NH4)HC03 . 

(NH4)IIC03 . 

(NH4)HC03  +  NaHC03 . 

NaHCOa . 

NaHCG3  T  Na2SO4.10H2O. . . . 

NaHC03  +  Na2SO4.10H2O  + 

Na2S04  . 

Na2S04  T  NaHC03  -|-Na2S04.- 

(NH4)  2S04.4H20 . 

NaHC03  +  (NH4)HC03  + 

Na2S04.  (NH4)  2S04.4H20 . 

(NH4)HC03  +  (NH4)2S04  + 

Na2S04.  (NH4)  2S04.4H20 . 

t  =  40°C 

Na2S04 . 

Na2S04  +  Na2S04.(NH4)2S04.4H20. 

Na2S04.  (NH4)2S04.4H20  +  (NH4)2- 

so4 . 

(NH4)2S04 . 

(NH4)2S04  +  (NH4)HC03 . 

(NH4)HC03 . 

(NH4)HC03  +  NaHCOa . 

NaHCOs . 

NaHC03  +  Na2S04 . 

Na2S04  +  NaHC03  +  Na2S04.- 

(NH4)2S04.4H20 . 

NaHC03  +  (NH4)HC03  +  Na2- 

S04.(NH4)2S04.4H20 . 

(NH4)HC03  +  (NIi4)2S04  +  Na2- 
S04.(NH4)2S04.4H20 . 

t  =  15°C  (124) 

Na2SO4.10H2O . 

Na2SO4.10H2O  +  NH4NaS04. 

3H20f . 

NH4NaS04.3H20  +  (NH4)2S04.  .  . 

(NH4)2S04 . 

t  =  35°C  (12  4)1;  (v.  Fig.  86) 

Na2S04 . 

Na2S04  +  NH4NaS04.3H20. . 
NH4NaS04.3H20  +  (NH4)2SO 

(NH4)2S04 . 

(NH4)2S04  +  (NH4)HC03. .  . 


104 

02 

123 

26 

27 

50 

110 

60 

66 

36 

40 

42 

197 

46 

212 

4 

198 

54 

12 

38 

23 

61 

97 

68 

8 

55 

114 

50 

29 

16 

7 

09 

110 

06 

63 

66 

7 

85 

22 

54 

174 

08 

27 

56 

17 

36 

208 

12 

24 

66 

34.0 

75.77 

70.83 


50.0 


114. 

98. 

20. 

19. 


4. 

10. 

11. 


94.6 

204.8 
221.2 

201.8 


A 

B 

C 

D 

E 


1.96 


4. 

11. 

12. 

10. 


28 

66 

06 

58 


66 

08 

22 

48. 


90.82 

218.2 

218.4 


15.84 

26.92 

9.45 

11.26 

34.59 

35.49 

1.86 

3.70 

1.80 


6.98 

5.92 

2.82 
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SO4--  NH4+  HCO3-  Na  +  *— (Continued) 


Liquid  phase— 

-M  per 

1000M 

h2o 

Solid  phases 

O 

O 

0 

O 

m 

K 

-*T 

w 

m 

c3 

£ 

w 

g 

6 

0 

w 

g 

O 

10 

0 

cd 

£ 

t  =  35°C. — ( Continued ) 


F 

(NH4)HC03 . 

3.93 

G 

3.72 

0.84 

(NH4)HC03  +  NaHC03  ...A 

1.82 

3.43 

1.39 

8.86 

2.20 

P 

NaHC03  +  NH4NaS04.3H2C 

. 

4-  Na.Sn,  . 

4.56 

0.50 

5.41 

6.54 

0.80 

3.56 

NaHC03  +  NH4NaS04.3H20  j 

8.89 

1.27 

2.11 

Q 

NaHCOs  +  (NH4)2S04  + 

NH4NaS04.3H20 . 

11.18 

1.76 

1.25 

R 

(NH4)HC03  +  NaHCOs  + 

(NH4)2S04 . 

11.34 

1.90 

1.08 

*  All  determinations  made  under  decomposition  pressure  of  (NIDHCCh. 
t  The  correct  formula  of  this  salt  is  probably  that  given  by  Nishizawa,  namely, 


(NH4hSO4.Na2SO4.4HaO.  t  Under  pressure  of  3  atm.  CO2. 


so4--  nh4+ 

C2H302-  Pb++ 

SO 4--  nh4+ 

C0H3O2-  Sr++ 

H20  +  NH4C2H302  +  PbS04 

H20  +  NH4C2H302  +  SrS04 

t  =  25 

°C  (254) 

t  =  25 °C  (254) 

% 

NH4C2H3O2* 

%  PbS04 

% 

NH4C2H302* 

%  SrS04t 

PbS04 

SrS04 

0.00 

0.0041 

0.00 

0.0151 

0.796 

0.0636 

2.13 

0.0451 

1.591 

0.137 

5.34 

0.0732 

3.170 

0.304 

10.68 

0.0942 

5.340 

0.560 

21.37 

0.1150 

10.69 

1.680 

SO  4 —  NH4+  Th++++ 

21.37 

3.890 

H20  +  (NH4)2S04  +  Th(S04)2 

t  =  16°C  (2i) 
g  per  lOOg  H20 

(NH4)2S04 

Th(S04)2 

so4—  nh4+ 

C2H302-  Ca++ 

Th(S04)2.?H20 

H20  +  NH4C2H302  +  CaS04 

2.13 

3.361 

t  =  25°C  (254) 

4.80 

5.269 

% 

10.02 

8.947 

nh4c2h3o2* 

%  CaS04f 

16.56 

13.33 

CaS04.2H20 

28.00 

10.359 

0.0 

0.20S5 

35.20 

9.821 

2.13 

0.454 

45.14 

6.592 

5.34 

0.752 

49.05 

5.750 

10.68 

1.146 

52.88 

4.583 

21.37 

1.755 

69.74 

1.653 

so4—  nh4 

+  Zn++  Cu++ 

H20  +  (NH4)2S04  +  ZnS04  +  CuS04;  t  =  13-14°C  (129) 


Solid  phase — M% 

Liquid  phase — M  per  1000M 
H20 

(NH4)2S04.- 

(NH4)  2&04." 

(NH4)2S04.- 

(NH4)2S04.- 

CuS04.6H20 

ZnS04.6H20 

CuS04.6H20 

ZnS(J4.6H20 

2.39 

97.61 

0.422 

8.069 

4.52 

95.48 

0.666 

5.638 

9.03 

90.97 

1.218 

5.115 

14.67 

85.33 

2.130 

4.924 

22.62 

77.38 

3.216 

4.022 

100.0 

0.0 

10.350 

0.0 

*  Before  saturation,  t  After  saturation. 


S04--  NH4+  Cu++  (73,  335,  338)  ;  H20  +  (NH4)2S04  +  CuS04 


Solid  phases 

Liquid  phase — M  per  lOOOg  H20  (73) 

l  =  25°C 

t  =  51°C 

t  =  61°C 

O 

m 

P 

O 

O 

m 

w 

g 

■*r 

O 

m 

0 

O 

O 

m 

W 

g 

O 

m 

3 

O 

6 

m 

'J* 

w 

!zi 
' — / 

1.410 

2.073 

2.419 

1.470 

0.096 

1  486 

0.121 

CuS04.51i20 . 

1.494 

0 . 158 

1.513 

0.183 

1.558 

0.293 

CuS04.5H20  +  Cu304. 

(NH4)2S04.6H20 . 

1.646 

0.534 

2.365 

0.861 

2.753 

0.998 

1.413 

0.572 

1.302 

1.351 

1.631 

1.695 

1.368 

0.575 

0.396 

5.387 

1.259 

0.601 

CuS04.(NH4)2S04.6H20.  . 

0.779 

0.779 

0.565 

0.897 

0.507 

0.989 

0.112 

3.233 

CuS04.(NH4)2S04.6H20  -+ 

(NH4)2S04 . 

0.070 

3.826 

0.1S0 

6.733 

0.249 

7.079 

f 

0.051 

5.715 

6.462 

6.714 

(NH4)2S04 . 

0.042 

5.762 

5.801 

Liquid  phase — M 

C  (335) 

Solid  phases 

per  100M  H20 

(NH4)2S04 

CuS04 

-  1.5 

CuS04.5H20  +  Ice . 

1.31 

-  2.6 

CuS04.5H20  +  (NH4)2S04.- 

CuS04.6H20  +  Ice . 

0.24 

1.88 

-  1.7 

] 

[ 

0.68 

0.68 

-  4.2 

CuS04.(NH4)2S04.6H20 +Ice. 

2.33 

0.102 

-  7.2 

1 

3.80 

0.05 

-19.0 

; 

(NH4)2S04  +  (NH4)2S04.CuS04.- 

6H20  +  Ice . 

9.7 

t  =  30°C  (338) 


%  (NH4)2S04j 

%  CuS04 

%  (NH4)2S04| 

%  CuS04 

(NH 

4)2S04 

(NH4)2S04. 

CuS04.6H20 

44.00 

0.0 

8.19 

13.65 

(NH4)2S04  +  (NH4)2S04.- 

6.98 

16.77 

CuS04.6H20 

(NH4)2S04.CuS04.6H20  + 

43.29 

0.49 

CuS04.5H20 

(NH4)2S04.CuS04.6H20 

5.79 

20.53 

38.32 

29.27 

0.77 

1.57 

CuS04.5H20 

17.53 

4.05 

2.45 

20.19 

9.33 

11.03 

0.0 

20.32 

SO4--  NH4+  Cu++  Ni++ 

H20  +  (NH4)2S04  +  CuS04  +  NiS04 
t  =  13-14°C  (129) 


Solid  phase — M  % 

Liquid  phase — M  per  1000M 

h2o 

(NH4)2S04.- 

(NH4)2S04.- 

(NH4)2S04.- 

(NH4)2S04.- 

CuS04.6H20 

NiS04.6H20 

CuS04.6H20 

NiS04.6H20 

0.00 

100.00 

0.00 

5.210 

3.51 

96.49 

0.576 

3.450 

10.29 

89.71 

1.476 

2.950 

30.59 

69.41 

2.664 

2.089 

44.26 

55.47 

3.693 

1.809 
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S04—  NH4+  Cu++  Ni ++— (Continued) 


Solid  phase — M  % 

Liquid  phase — M  per  1000M 
H20 

(NH4)2S04.- 

(NH4)2SO.- 

(NH4)2S04.- 

(NH4)2S04.- 

CuS04.6H20 

NiS04.6H20 

CuS04.6H20 

NiS04.6H20 

52.23 

47.77 

4.165 

1.449 

76.73 

23.27 

4.631 

1.251 

78.80 

21.20 

4.785 

1.202 

100.00 

0.00 

10.350 

0.00 

SOr-  NH4+  Cu++  Li+ 

H2O  +  (NH4)2S04  +  CuS04  +  Li2S04;  v.  Fig.  87 
_  t  =  30°C  (338) 


Liquid  phase 

Solid  phases 

d 

m 

<N 

w 

£ 

O 

m 

3 

O 

65 

Tf 

O 

m 

65 

A 

B 

(NH4)2S04 . 

(NH4)2S04  +  (NH4)2S04.CuS04.6H20...  . 

44.0 

43.29 

0.49 

C 

(NH4)2S04.CuS04.6H20  +  CuS04.5H20.  . . 

2.79 

20.53 

D 

E 

CuS04.5H)0 . 

CuS04.5H20  +Li2S04.HoO . 

20.32 

10.05 

20.55 

F 

G 

Li2S04.H20 . 

Li2S04.H20  +  NH4LiS04 . 

12.46 

25.24 

21.88 

H 

NH4LiS04  +  (NH4)2S04 . 

39.55 

6.59 

P 

(NH4)2S04  +  NH4LiS04  +  (NH4)2S04.- 
CuS04.6H20 . 

39.98 

0.37 

6.18 

Q 

NH4LiS04  +  Li2S04.H20  +  (NH4)2S04.- 
CuS04.6H20 . 

12.56 

2.51 

20.51 

R 

Li2S04.H20  +  CuS04.5H20  +  (NH4)2S04.- 
CuS04.6H20 . 

5.14 

10.68 

18.08 

S04--  RH4+  Cu++  K+ 

H2O  +  (NH4)2S04  +  CuS04  +  K2S04;  v.  Fig.  88 
t  =  25 °C  (169) 


Solid  phases 

Liquid  phase — M  per  100M  of 
dissolved  salts 

(NH()i- 

SO4 

CuS04 

K2SO4 

H2O 

A 

CuS04.5H20  +  CuS04.(NH4)2S04.6H20 

24.86 

75.14 

2570 

22.68 

75.63 

1.69 

2589 

19.89 

77.02 

3.09 

2640 

C11SO4.5H2O  +  Solid  soln.  I* . 

16.30 

87.38 

5.32 

2717 

13.15 

79.62 

7.23 

2778 

8.56 

83.14 

8.30 

2907 

4.41 

85.23 

10.36 

3011 

B 

CuS04.5H20  +  CuSO4.K2SO4.6H2O.  .  . 

88.22 

11.78 

3149 

C 

(NH4)2S04  +  CuS04.(NH4)2S04.6H20 

99 . 30 

0.70 

955 

92.39 

0.88 

6.73 

1071 

82.56 

2.20 

15.24 

1604 

71.66 

3.59 

24.75 

2140 

Solid  soln.  I*  -f-  Solid  soln.  Ilf . 

56.02 

5.60 

38.38 

3091 

43.01 

7.28 

49.76 

3922 

31.35 

8.46 

60.19 

4628 

15.26 

9.93 

74.81 

5610 

D 

K2S04  +  CuSO4.K2SO4.6H2O . 

11.27 

88.73 

6741 

*  Solid  soln.  I  CuS04.(K,  NH.O2SO4.6H2O.  f  Solid  soln.  II  (K,  NH4)2S04. 

S04--  NH4+  Fe++ 

H20  +  (NH4)2S04  +  FeS04;  v.  Fig.  89 
 t  =  30°C  (343) 


Liquid  phase 

Solid  phases 

% 

(Nh1)2S04 

% 

FeS04 

A 

B 

FeS04.7H20 .  j 

(NH4)2S04.FeS04.6H20  +  FeS04.- 

5.24 

24.90 

25.24 

7H20 . 

5.91* 

25.24* 

S04-“  NH4+  Fe++.  — (Continued) 


Liquid  phase 

Solid  phases 

% 

% 

(NH4)2S04 

FeS04 

6.44 

23.59 

8.90 

17.64 

C 

(NH4)2S04.FeS04.6H20 . 

11.45 

16.29 

13.13 

7.95 

D 

19.64 

5.70 

34.24 

1.72 

E 

(NH4)2S04  +  (NH4)2S04.FeS04.- 
6 1 1 2< » . 

43  88* 

0.79* 

F 

(NH4)2S04 . 

44.27 

*  Average  of  two  or  more  results. 


S04 —  NH4+  Fe++  Mg++  (403) 

H20  +  (NH4)2S04  +  FeSO,  +  MgS04 
Author  determined  the  solubilities  of  solid  solutions  of  (NH4)2- 
S04.MgS04.6H20  and  (NH4)2S04.FeS04.6H20  between  0  and 
6°C.  He  found  that  these  compounds  form  a  continuous  series  of 
solid  solutions  and  that  the  ratio  of  the  two  solids  in  these  solid 
solutions  was  nearly  the  same  as  the  ratio  of  the  component  salts  in 
the  solution  with  which  these  solids  were  in  equilibrium. 


S04  NH4+  Fe++  Li+ 

H20  +  (NH4)2S04  +  FeS04  +  Li2S04;  v.  Fig.  90 
t  =  30°C  (343) 


Liquid  phase 

Solid  phases 

% 

(NH4)>- 

S04 

% 

FeS04 

% 

Li2S04 

A 

B 

FeS0«.7H20 . 

FeS04.7H20  +  Li2S04.H20 . 

24.87 

16.10 

16.50 

C 

D 

Li2S04.H20 . 

Li2S04.H20  +  LiNH4S04 . 

12.46 

25.10 

21.88 

E 

LiNH4S04  +  (NH4)2S04 . 

39.55 

6.59 

F 

G 

(NH4)2S04 . 

(NH4)2S04  +  (NH4)2S04.FeS04.6H20 . 

44.27 

43.86 

0.79 

H 

(NH4)2S04.FeS04.6H20  4-  FeS04.7H20  . 

5.93 

25.22 

P 

FeS04.7H20  -f  Li2S04.H20  +  (NH4)2S04.- 
FeS04.6H20 . 

4.82 

16.85 

15.62 

Q 

Li2S04.H20  +  (NH4)2S04.FeS04.6H20  + 

NH4LiS04 . 

12.32 

4.15 

20.03 

R 

(NH4)2S04.FeS04.6H20  +  NH4LiS04  + 

(NH4)2S04 . 

40.48 

0.61 

6.23 

S04--  NH4+  Cr04 

H20  +  (NH4)2S04  +  (NH4)2Cr04 
t  =  25°C  (10) 


Solid  phases 

Liquid  phase 

M  % 

% 

% 

(NH4)2- 

(NHJr 

(NH4)r 

Cr04 

S04 

Cr04 

(NH4)2S04 . 

0 

|  43.41 

0.0 

Solid  soln.  I* . 

2.68 

39.73 

3.67 

5.98 

39.13 

4.22 

8.47 

39.11 

4.23 

18.86 

39.96 

4.36 

25.88 

37.72 

4.51 

40.25 

38.06 

4.88 

Solid  soln.  Ilf . 

60.25 

34.82 

6.98 

82.26 

30.81 

9.06 

92.57 

26.81 

11.73 

96.91 

17.13 

16.76 

98.91 

14.97 

17.76 

99.81 

2.78 

23.22 

(NH4)2Cr04 . 

100.00 

0.0 

25.16 

*  Solid  aoln.  I  contains  from  0  to  2.90M  %  (NH4)2Cr04. 

t  Solid  soln.  II  contains  from  about  21.5  to  100M  %  (NH4)2Cr04. 


♦ 
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S04--  NH4+  Cr04  K+ 

H20  +  (NH4)2S04  +  Iv2Cr04 
t  =  25°C  (215.5) 

Composition  of  liquid  phase  in  moles,  in  equilibrium  with  two  solid  solutions  (I  and  II),  also  in  moles 


Solid  soln.  I  ||  Solid  soln.  II  ||  Liquid  phase 


(NH4)2 

k2 

so4 

Cr04  | 

(NH4)2  1 

k2  1 

S04  | 

Cr04  ||  (NH4)2 

k2 

S04 

Cr04 

H20 

100 

0 

97.1 

2.9 

100 

0 

78.5 

21.5 

100 

0 

91.44 

8.56 

971 

73.75 

26.25 

92 . 29 

7.71 

98.28 

1.72 

11.88 

88.12 

91.51 

8.49 

79.37 

20.63 

1064 

42.14 

57.86 

88.89 

11.11 

96.72 

3.28 

11.37 

88.63 

88.12 

11.88 

69.32 

30.68 

1246 

24.15 

75.85 

84.93 

15.07 

92.86 

7.14 

9.39 

90.61 

77.30 

22.70 

41.15 

58.85 

1485 

21.07 

78.93 

77.32 

22.68 

89.86 

10.14 

7.17 

92.83 

66.05 

33.95 

21.29 

78.71 

1485 

17.57 

82.43 

71.66 

58.59 

69.42 

30.58 

6.40 

93.60 

59.51 

40.49 

14.19 

85.81 

1501 

37.56 

62.44 

41.41 

85.39 

60.20 

39.81 

9.38 

91.67 

52.04 

47.96 

9.79 

90.21 

1508 

37.41 

62.59 

14.61 

48.16 

51.84 

7.83 

92.17 

42.61 

57.39 

7.59 

92.41 

1571 

49.76 

50.24 

3.30 

96.70 

45.17 

54.83 

3.63 

96.37 

1524 

16.76 

83.24 

0 

100 

55.50 

44.50 

100 

0 

61.66 

38.34 

0 

100 

1682 

S04-~  NH4+  B407--  (326,  331) 

H2Q  +  (NH4)2SQ4  +  (NH4)2B4Q7 _ 

Liquid  phase 


t  =  10°C  1  t  =  20°C  I  t  =  25°C  |  t  =  35  °C  |  t  =  50°C 


Solid  phases 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

(NH4)2- 

(NH4)2- 

(NH4)2- 

(NH4)2- 

(NH4)2- 

(NH4)2- 

(NH4)2- 

(NH4)2- 

(NH4)2- 

(NH4)2- 

b4o7 

S04 

B407 

S04 

B407 

so4 

b4o7 

S04 

b4o7 

S04 

5.26 

7.63* 

9.00 

13.02 

20.88 

(NH4)2B407.4H20 . 

3.02 

8.29 

6.39 

3.25 

6.75 

5.17 

11.80 

1.59 

13.73 

16.31 

1.81 

37.09 

4.35 

11.97 

4.05 

23.87 

7.41 

14.92 

10.01 

31.29 

2.48 

38.37 

3.14* 

37.19* 

5.88* 

25.19* 

(NH4)2B.,07.4H20  +  (NH4)2S04 . 

1.61* 

41.09* 

2.36* 

41.41* 

2.83* 

41.62* 

4.21* 

41.56* 

8.55* 

41.19* 

42.20 

42.99 

2.02 

42.17 

1.69* 

43.17* 

8.63 

41.11 

(NH4)2S04 . 

0.65* 

43.06* 

43.42* 

44.23* 

45.77 

*  Mean  of  more  than  one  determination. 


Invariant  points 


°C 

Solid  phases 

%  (NH4)2B407 

%  (NH4)2S04 

-  1.07 

(NH4)2B407.4H20  +  Ice . 

3.62 

-19.91 

(NH4)2S04  +  (NH4)2B407.4H20  +  Ice . 

0.78 

39.38 

-19.05 

(NH4)2S04  +  Ice . 

39.75 

S04~-  NH4+  B407--  Na+;  v.  p.  330,  331 


S04 —  NH4+  La+++;  S04-“  NH4+  Ce+++;  S04"  NH4+  Sa+++;  v. 
_ p.  331 _ 

SO.-  -  NH4+  G1++  (Be++) 

H20  +  (NH4)2S04  +  G1S04  (  =  BeS04) 
t  =  25°C  (43);  V.  Fig.  94 


Solid  phases 


B 

C 


D 

E 

F 


(NH4)2S04 


(NH4)2S04  +  (NH4)2S04.G1S04.2H20. 

(NH4)2S04.G1S04.2H20 . | 

(NH4)2S04.G1S04.2H40  +  G1S04.4H20.  . 


G1S04.4H20. . 


Liquid  phase 


% 

(NH4)2- 

so4 


% 

giso4 


43 

45 

0 

38 

60 

8 

62 

35 

88 

16 

04 

37 

56 

19 

72 

34 

26 

22 

08 

32 

20 

24 

04 

28 

09 

26 

79 

24 

99 

26 

68 

15 

66 

27 

26 

5 

77 

28 

56 

0 

29 

94 

S04--  NH4+  Mg++  (393) 

H20  +  (NH4)2S04  +  M gS04;  v.  Fig.  95 


Solid  phases 

Liquid  phase 

t  =  30°C  |  t  =  60°C 

% 

(NH4)2- 

S04 

% 

MgS04 

% 

(NH4)2- 

S04 

% 

MgS04 

A 

(NH4)2S04 . 

43.60 

0.0 

46.80 

0.0 

B* 

(NH  4)280  4  -f-  (NH4)2S04.Mg 

SCU.6H20 . 

C 

41.20 

0.30 

D 

26.15 

1.25 

26.77 

4.68 

E 

19.17 

3.01 

24.37 

5.06 

F 

10.55 

7.30 

14.27 

11.92 

G 

(NH4)2S04.MgS04.6H20 . 

9.57 

8.71 

13.88 

12.65 

H 

8.97 

9.66 

11.91 

15.04 

I 

6.31 

16.53 

5.85 

26.85 

J 

4.55 

20.20 

3.98 

31.10 

K 

2.98 

27.60 

L* 

MgS04.7H20  +  (NH4)2S04.Mg 

SO4.6H2O . 

M 

MgS04.7Hs0 . 

0.0 

29.03 

0.0 

35.24 

*  Not  realized  experimentally:  position  on  diagram  indicated  roughly. 
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*  By  interpolation.  Data  for  this  system  at  —16.32,  —13,  —11.02,  25.06,  38.70,  40,  41,  41.7,  50  and  55.7°C,  are  also  given  by  the  authors, 
t  0.5A  =  0.5(NH4)2SO4,  0.5B  =  0.5Na2SO4,  0.5C  =  0.5(NH4)2B4O7,  0.5D  =  0.5Na2B4O7. 
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SO4  NH+  B4O7  Na+. — ( Continued ) 

Invariant  points 


°c 

Solid  phases 

Liquid  phase — M 

per  1000M  H2Of 

0.5A 

0.5B 

0.5C 

0.5D 

-20.15 

(NH4)2S04  +  Na2B4O7.10H2O  +  (NH4)2B407.4H20  +  Ice . 

172 

11.50 

2.40 

-19.60 

(NH4)2S04  +  Na2SO4.10H2O  +  Na2B4O7.10H2O  +  Ice . 

159.30 

16.10 

2.80 

-19.34 

(NII4)2S04  +  (NH4)  2B407.4H20  +  Ice . 

179.53 

2.44 

-19.50 

(NH4)2S04  +  Na2SO4.10H2O  +  Ice . 

173.2 

13.40 

-19.05 

(NH4)2S04  +  Ice . 

180 

-16.32 

(NII4)2S04  +  Na2SO4.10H2O  +  (NH4)2S04.Na2S04.4H20  +  Na2B4O7.10H2O . 

158.92 

15.78 

2.93 

-16.0 

(NH4)2S04  +  Na2SO4.10II2O  +  (NH4)2S04.Na2S04.4H20 . 

173.60 

13.50 

-11.02 

(NH4) 2S04.Na2S04.4H20  +  (NH4)2S04  +  (NH4)2B407.4H20  +  Na2B4O7.10H2O  .  .  . . 

180.10 

6.90 

2.70 

-  1.38 

Na2B4O7.10H2O  +  Na2SO4.10H2O  +  Ice . 

10.16 

1.15 

-  1.22 

(NH4)  2B407.4II20  +  Na2B4O7.10H2O  +  Ice . 

6.81 

1.19 

-  1.20 

Na2SO4.10H2O  +  Ice . 

10.23 

-  1.07 

(NH4),B407.4Hi0  +  Ice . 

7.08 

-  0.45 

Na2B4O7.10H2O  +  Ice . 

1.96 

+25.65 

(NH4)  2S04.Na2S04.4H20  +  Na2SO4.10H2O  +  Na2S04  +  Na2B4O7.10H2O . 

62.13 

108.76 

6.9 

26.50 

Na2SO4.10H2O  +  Na2S04  +  (NH4)2S04.Na2S04.4H20 . 

57.20 

114.6 

31.9 

Na2SO4.10H2O  +  Na2S04  +  Na2B4O7.10II2O . 

124.06 

3.78 

38.70 

(NH4)2S04.Na2S04.4H20  +  Na2S04  +  Na2B4O7.10H2O  +  (NH4)2B407.4H20 . 

118.45 

63.73 

41.70 

Na2S04  +  (NH4)  2B407.4H20  +  Na2B4O7.10II2O  +  Na2B407.5H20 . 

111.78 

69.95 

48.43 

49.30 

NEI2B4O7.IOH2O  N3.264O7.5H2O  N32SO4 . 

112.09 

12.40 

50.55 

N3264O7.  IOH2O  “j"  N3264O7.5H2O  “j-  (NH4)  264O7.4H2O . 

60.89 

37.69 

55.70 

(NH4)2S04.Na2S04.4H20  +  (NH4)2S04  +  Na2S04  +  (NH4)2B407.4H2G . 

168.28 

101.28 

62.89 

59.3 

(NH4)2S04  +  Na2S04  +  (NH4)2S04.Na2S04.4H20 . 

212.0 

87.0 

t  0.5A  =  0.5(NH4)2S04,  0.5B  =  0.5Na2SO4,  0.5C  =  0.5(NH4)2B4O7,  0.5D  =  0.5Na2B4O7. 


S04-  -  NH4+  La+++ 

H20  +  (NH4)2S04  +La2(S04)3 

t  =  18°C  (22) 

g  per  lOOg  H20 

(NH4)2S04  [  La2(S04)3 


La2(S04)3.?H20 


0.0 

2.130 

4.011 

0.393 

8.727 

0.279 

18.241 

0.253 

36.112 

0.277 

53.823 

0.067 

73.782 

0 . 0033 

SOr~  NH4+  Ce+++ 
H20  +  (NH4)2S04  +  Ce2(S04) 
t  =  16°C  (22) 
g  per  lOOg  H20 
(NH4)2S04  I  Ce2(S04)3 
Ce2(S04)3.?H20 


0 

0 

10 

747 

3 

464 

1 

026 

9 

323 

0 

782 

19 

240 

0 

748 

29 

552 

0 

701 

45 

616 

0 

497 

55 

083 

0 

194 

63 

920 

0 

090 

72 

838 

0 

035 

At  25°C,  (401.1)  shows  that 
solid  phases  are  Ce2(S04)3.- 
(NH4)2S04.8H20  and  Ce2- 
(S04),.5(NH4)2S04. _ 

S04-  -  NH4+  Sa+++ 

H20  +  (NH4)2S04  +  Sa2(S04)3 
t  =  25 °C  (229) 
g  per  lOOg  H20 
(NH4)2S04  I  Sa2(S04)3 

Sa2(S04)3.?H20 
0.3  2.10 

0.8  2.00 

Sa2(S04)3  T  (NH4)2S04.Sa2- 
(S04)3.7H20 
1.1  I  2.80 


S04--  NH4+  Sa+++. — (Cont’d) 
g  per  lOOg  H20 
(NH4)2S04  I  Sa2(S04)3 
(NH4)  2S04.Sa2(S04)  3.7H20 


1 

9 

1 

5 

2 

7 

1 

2 

7 

4 

0 

8 

12 

2 

0 

8 

32 

5 

0 

9 

46 

3 

1 

0 

(NH4) 

!S04.Sa2(S04)3 

.7H20- 

+  (NH4)2S04 

77 

5 

1 

3 

(NH4)2S04 

76 

8 

0 

6 

77 

3 

0 

3 

SO4--  NH4+  Mg++  K+ :  H20  +  (NH4)2S04  +  MgS04  +  K2S04;  t  =  30°C  (393);  ».  Fig.  96 


Solid  phases 


A* 

B 

C 

D 

E 

F 

G 


> 


H* 

I  \ 
J 
K 
L 

M  • 

N 

O 


(NH4)2S04  +  (NH«)2S04.MgS04.6H20 


Solid  soln.[(NH4)2S04  andK2S04]  +Solid  soln. 


K2S04  +  K2S04.MgS04.6H20 . 

K2S04.MgS04.6H20  +  MgS04.7H20  . . 
(NH4)2S04  +  (NH4)2S04.MgS04.6H20 

Solid  soln.  (NH4,  K)2S04 . 


Solid  soln.  (NH«,  K)2S04.MgS04.6H20 


j  (NH4)2S04.MgS04.6H20 
{ K2S04.MgS04.6H20 


"  Not  realized  experimentally:  position  on  diagram  indicated  roughly. 


Liquid  phase — g  per  lOOg  of  dissolved  salts 


(NH4)2S04  I  MgS04  |  K2S04  I  H20 


69.88 

4.15 

25.95 

229.4 

58.59 

9.0S 

32.34 

282.0 

41.52 

17.86 

40.61 

323.2 

19.31 

33.09 

47.60 

328.8 

0 

49.50 

50.50 

281 

0 

70.60 

29.40 

9.91 

40.62 

49.96 

350.0 

16.40 

26.65 

56.96 

317.1 

35.67 

26.68 

37.64 

343.9 

37.27 

21.72 

41.01 

338 . 3 

83.51 

7.21 

9.28 

290.9 

9.56 

47.39 

43.08 

331.6 

24.41 

56.02 

19.58 

352.0 

332 
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SOr  -  NH4+  Ca++  (28,  so,  373) ;  h20  +  (NH4)2S04  +  CaS04;  v.  Fig.  97 


Liquid  phase 


Solid  phases 

t  =  22.5°C* 

t  =  25°Cf 

t  =  50°Ct 

% 

(NH4)2S04 

% 

CaS04 

% 

(NH)2S04 

O 

p 

% 

(NH4)2S04 

% 

CaS04 

0 . 2085 

0.0129 

0.2045 

1.561 

0.160 

0 . 0258 

0.1997 

3.033 

0.173 

CaS04.2H20 . 

0.1033 

0.1808 

8.774 

0.244 

0 . 2066 

0.1658 

14.83 

0.314 

0.4130 

0.1539 

19.95 

0.366 

0.8237 

0.1435 

24.64 

0.412 

1.6398 

0 . 1443 

29.33 

0.436 

CaS04.2H,0  4-  CaS04.(NH4VS0„.2H,0? . 

3.714 

0  162 

3  2460 

0  1589 

34  75 

0  447 

' 

7.672 

0.213 

9 . 4070 

0.2211 

39.34 

0.289 

11.450 

0.254 

17.966 

0.3019 

42.68 

1.730 

15.08 

0.281 

33.271 

0.3777 

45.17 

1.584 

CaS04.  (NH4)  2S04.2H20 . 

18.63 

0.318 

22.10 

0.332 

25.24 

0.357 

28.74 

0.370 

(NH4)2S04 . 

45.30 

0 

Liquid  phase — M  per  1000M  H20  (94) 


t  =  0°C 


t  =  25  °C 


t  =  50°C 


t  =  60°C 


(NH4)2- 

S04 

CaS04 

(NH4)2- 

so4 

CaS04  (NsS<)2‘ 

1  CU4 

CaS04 

(NH4)2- 

so4 

CaS04 

CaS04.2H20  +  CaS04.(NH4)2S04.H20§ . 

CaS04.  (NH4)  2S04.II20  +  5CaS04.(NH4)2S04.H20 . 

CaS04.2H20  +  CaS04.(NH4)2S04.H20 . 

CaS04.  (NH4)  2S04.H20  +  5CaS04.(NH4)2S04.H20 . 

58.7 

72.2 

72.7 

0.44 

0.4 

74.0 

0.93 

76.10 

1.12 

O 

O 

co 

00 

II 

>0 

Invariant  points 

CaS04.2H20  +  5CaS04.(NH4)2S04.H20 . 

5CaS04.(NH4)2S04.H,0  +  2CaS04.(NH4)2S0, . 

2CaS04.(NH4j2S04  +  CaS04.(NH4)2S04.H20 . 

37.5 

63.3 

125.8 

0.45 

0.53 

0.66 

CaS04.2H20  +  CaS04.(NH4)2S04.H20  +  5CaS04.- 
(NH4)2S04.H20  at  17°C.  CaS04.(NH4)2S04.H20  + 
5CaS04.(NH4)2S04.H20  +  2CaS04.(NH4)2S04  at  76°C. 

*  Data  from  Cohn  C80)  recalculated.  Used  gypsum  but  did  not  examine  solid 
phases  after  saturation,  hence  those  specified  in  doubt. 

t  Data  from  Sullivan  (373).  Used  gypsum  but  did  not  examine  solid  phases 
after  saturation,  hence  those  specified  in  doubt. 


t  Data  from  Bell  and  Taber  (28).  Used  gypsum. 

§  Bell  and  Taber  (28»  29)  found  this  salt  to  be  CaS04.(NH4)2SC>4.2H20,  not 
as  given  by  D’Ans  (94). 


SO4--  NH4+  Li+  (337) 

II20  T  (NH4)2S04  -)-  Li2S04;  v.  Fig.  98 


Liquid  phase 

O 

O 

O 

CO 

II 

O 

O 

O 

O 

II 

Solid  phases 

% 

% 

% 

% 

(NH4)2- 

Li  2” 

(NH4)2- 

Li  2- 

so4 

so4 

S04 

so4 

A 

25.10 

24.30 

Li2S04.H20 . • 

6.66 

23.67 

7.56 

22.86 

9.42 

23.02 

9.63 

22.79 

B 

Li2S04.H20  -f-  NH4Li 

so, . 

12  43* 

21  86* 

13  94* 

21  22* 

19.29 

16.58 

19.65 

16.35 

C 

NILLiKO. . 

28.75 

10.78 

35.56 

7.84 

D 

NH4LiS04  +  (NH4)2 

S04 . 

39.47* 

6.51* 

43.05 

5.86 

(NH4)2S04 . | 

40.95 

2.93 

E 

44.10 

0 

45.70 

*  Average  of  two  or  more  results. 


S04--  NH4+  K+  (393) 

H20  +  (NH4)2S04  +  Iv2S04;  v.  Fig.  100 


Solid  phase  |  Liquid  phase 


%  (NH4)2S04 

%  K2S04  1  %  (NH4)2S04 

t  =  25°C 

%  k2so 

100 

0 

56.48 

0.0 

86 

12 

40.92 

1.83 

72 

28 

38.64 

3.09 

60 

40 

37.00 

4.00 

47 

53 

35.12 

4.40 

31 

69 

31.37 

5.42 

16 

84 

22.28 

7.35 

6 

94 

10.76 

9.52 

0 

100 

t  = 

0.0 

50°C 

10.71 

100 

0 

44.20 

0.0 

96.7 

3.3 

42.70 

1.2 

87.8 

12.2 

40.90 

2.4 

71.3 

28.7 

37.80 

4.10 

56.4 

43.6 

33.50 

5.90 

38.7 

61.3 

31.00 

6.40 

25.8 

74.2 

18.50 

9.10 

1.8 

98.2 

8.4 

10.70 

0.0 

100.00 

0.0 

11.12 

SO4--  NH4+  Na+;  v.  p.  333 
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SO  4—  NH4+  Na+  (101,  124,  142,  279,  311) 

H20  +  (NH4)iS04  +  Na2S04;  v.  Fig.  99 


Solid  phases 


Liquid  phase 


t 


13°C 


t  =  -10°C 


t  =  0°C 


%  (NH4)2S04 

%  Na2S04 

%  (NH4)2S04 

%  Na2S04 

%  (NH4)2S04 

%  Na2S04 

(NH4)2S04  +  Na2S04.(NH4)2S04.4H20 . 

38.04 

3.35 

38.15 

3.68 

38.22 

4.47 

(NII,)2S04.Na2S04.4H20  +  Na2SO4.10H2O. .  . 

35.49 

3.95 

34.23 

4.74 

29.37 

7.59 

t  =  15°C 


t  =  25°C 


t  =  30°C 


t  =  35°C 


t  =  60°C 


%  A*  | 

%  B* 

%  A*  | 

%  B* 

%  A* 

%  B*  | 

%  A*  | 

%  B*  | 

%  A*  | 

%  B* 

42.36 

43.40 

43.79 

44.67 

46.80 

(NH4)2S04 . s 

41.19 

2.23 

39.16 

6.65 

41.30 

4.09 

42.17 

3.77 

40.30 

10.70 

39.73 

4.35 

39.87 

6.00 

40.37 

7.23 

(NH4)2S04  +  Na2S04 . 

36.91 

16.33 

(NH4)2S04  +  Na2S04.  (NH4)  2S04.4H20 . 

38.19 

7.03 

38.70 

7.95 

38.45 

8.46 

37.84 

10.41 

36.30 

7.85 

27.42 

14.12 

37.20 

9.08 

31.21 

13.14 

31.96 

9.62 

15.80 

23.90 

34.58 

10.27 

27.61 

15.43 

29.24 

11.06 

31.77 

11.57 

25.84 

16.59 

25.26 

13.16 

28.77 

13.46 

24.54 

17.62 

Na2S04.(NH4)2SU4.4H2O . 

23.10 

14.30 

25.34 

15.85 

20.45 

21.24 

22.07 

18.34 

18.76 

22.87 

18.60 

21.49 

14.93 

25.59 

Na2S04  +  (NH4)*S04  Na2S04  4H20 . 

14.49 

25.98 

17.18 

24.53 

13.45 

26.57 

11.90 

27.41 

9.89 

28.33 

4.47 

30.83 

Na2S04 . 

7.85 

29.49 

33.12 

29.48 

18.70 

9.70 

26.94 

31.20 

Na2S04  +  Na-S04  lOH^O . 

6.35 

30.64 

W».SO.  mTT„n  4-  INHdoSO,  4H,0 . 

20.61 

16.53 

14.10 

25.76 

r 

20.12 

14.96 

12.50 

24.50 

3.61 

29.91 

Na2SO4.10H2O . 

■ 

9.21 

13.87 

7.40 

21.78 

29.11 

11.71 

21.71 

t  = 

40°C 

O 

O 

O 

II 

t  = 

55°C 

t  = 

75°C 

t  =  100°C 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

(NH4)2S04  +  (NH4)2S04.Na2S04.4H20 . 

38.50 

10.11 

37.69 

12.77 

Na2S04  +  (NH4)2S04.Na2S04.4H20 . 

19.80 

23.11 

26.90 

19.82 

31.31 

18.18 

t  = 

80°C 

(NH4)2S04  +  Na2S( )., . 

38.90 

|  16.00 

38.24 

16.38 

40.79 

16.27 

*  A  =  (NH4)2S04;  B  =  NaiSO,. 


Invariant  points 


Solid  phases 


Liquid  phase 


Na2SO4.10H2O  +  (NH4)2S04  +  Ice . 

Na2SO4.10H2O  +  (NH4)2S04  +  (NH4)2S04.Na2S04.4H20. 
Na2SO4.10H2O  +  Na2S04  +  (NH4)2S04.Na2S04.4H20. . . . 
Na2S04  +  (NH4)2S04  +  (NH4)2SO.,.Na2SQ4.4H20 


°C 

%  (NH4)2S04 

%  Na2S04 

-19.5 

63.5 

5.29 

-16 

63.6 

5.32 

+26.5 

12.64 

27.20 

59.3 

36.65 

16.18 

Data  for  15  and  35°C  from  (124),  recalculated  from  g  per  1;  for  30°C  from  (279);  for  25  and  60°C  from  (142);  for  remaining  temper¬ 
atures  from  (ioi),  recalculated  from  g  per  lOOg  H20.  Fedotiev  and  Kolossov  (124)  assign  to  the  double  salt  the  formula  Na(NH4)- 

S04.3H20. 


S04 —  P04 - Ca++:  H20  +  H2S04  +  Ca3(P04)2 

t  =  25°C  (374)  


%  H3P04 


%  CaS04 


%  h3po4 


%  CaS04 


CaS04.2H20:l 


0.0 

0.2126 

18.103 

0.7166 

0.689 

0.3132 

24.695 

0.7321 

1.439 

0.3708 

35 . 263 

0 . 6523 

2.908 

0 . 43S6 

44.395 

0 . 5567 

6.175 

0 . 5565 

50.790 

0.4145 

13.517 

0.6807 

*  In  these  determinations  gypsum  was  added  to  a  mixture  of  H2O  and  H3I  O4. 

The  resulting  solutions  contained  equivalent  amounts  of  CaO  and  S04,  indi- 
•ating  that  no  calcium  phosphate  had  separated.  The  author  does  not  note  any 
jhange  in  the  hydration  of  the  calcium  sulfate. 


S04--  P04 - Ca++  K+ 

H20  +  H2S04  +  Ca3(P04)2 
+  K2S04;  t  =  25°C  (94) 
M  per  1000M  H20 


h3po4  I 

Iv2S04  1 

* 

CaS04 

CaS04.2H20  +  CaS04.- 

Iv2SO 

4.h2o 

6.60 

4.33 

14.00 

5.26 

44.60 

6.65 

0.222 

109.20 

9.77 

*  k2SO 

+  CaSO 

(separate  deter- 

mination  not  made). 

S04--  CO3--  Mg++  Na+; 
S04“-  CO3--  Ca++  Na+; 
SO 4 —  CO,--  Ca++  K+; 
v.  p.  334 

S04 - CO,--  Sr++  Na+ 

H20  +  SrS04  +  NatCO, 
t  =  25°C  (177) 
MNa2COa/l  |  MNaaS04/l 

SrS04  +  SrCO, 

0.0765  !  1.1285 

0.038  I  0.5645 

0.0191  0  0221 


334 
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SO*—  CO3--  Mg++  Na+  (e9) 
H20  +  MgCO,  +  Na2S04 
t  =  24°C 

g  Na2S04/l  |  g  MgC03/l 
MgC03(?) 


0 

.0 

0 

216 

25 

12 

0 

586 

54 

76 

0 

828 

95 

68 

1 

020 

160 

80 

1 

230 

191 

90 

1 

280 

254 

60 

1 

338 

278 

50 

1 

338 

305 

10 

1 

338 

t  =  35.5°C 
MgC03(?) 


0 

32 

0 

131 

41 

84 

0 

577 

81 

84 

0 

753 

116 

56 

0 

904 

148 

56 

0 

962 

186 

70 

1 

047 

224 

0 

1 

088 

247 

00 

1 

100 

299 

0 

1 

130 

SOr-  CO3--  Ca++  Na+ 
H20  -f-  CaC03  +  Na2S04 
t  =  25°C  (59) 

%  Na2S04  |  %  CaC03 

CaCOa 


0.960 

0.0149 

1.623 

0.0177 

4.670 

0 . 0249 

11.258 

0.0277 

12.705 

0.0281 

16.229 

0.0289 

17.364 

0.0283 

19.284 

0 . 0290 

SO4--  C03--Ca++  K+ 
H20  +  CaCOa  +  K2S04 


t  =  25°C  (64) 

%  K2S04  I  %  CaC03 
CaCOa 

1.60  |  0.0104 

CaSO4.K2SO4.H2O 


3.15 

0.0116 

4.73 

0.0132 

6.06 

0.0148 

7.85 

0.0168 

8.88 

0.0192 

10.18 

0.0192 

10.48 

0.0188 

S04—  CO3--  Ba++  K+  (268) 

H20  +  BaC03  +  I\2S04;  v.  Fig.  101 

Liquid  phase — M  per 


Solid  phases 


100M  H20 
t  =  25°C 


0.5K2COs 

0.5K2SO4 

A 

K2C03.2H20  +  BaC03 . 

295.8 

B 

Iy2C03.2H20  -f-  BaC03  -j-  K2SO4. . .  . 

295 . 60 

0.102 

C 

K2S04  +  BaCOa .  / 

105 . 20 

2.60 

D 

1 

75.60 

4.66 

E 

3aC03  K2SO4  +  BaS04 . 

58.20 

6  44 

F 

f 

39.40 

9.70 

G 

K2S04  +  BaS04 . 

17.44 

15.60 

H 

0 

24.94 

I 

BaC03+BaS04 .  / 

20.80 

1.352 

J 

i 

1 

7.66 

0.368 

P 

O 

QO 

II 

BaC03  -j-  K2SO4  -J-  BaS04 . 

51  40 

18  92 

BaC03  +  BaS04 .  / 

13.58 

3.06 

6.70 

1.308 

t  =  100°C 


BaCOa  +  K2S04  +  BaS04 
BaC03  +  BaS04 . 


46.0 

12.66 

6.34 


25.30 

4.04 

1.702 


SO4--  CO,--  Na+  (72) 

H20  +  Na2S04  +  Na2C03;  v.  Fig.  102 


°C 


Solid  phases 


Na2SO4.10H2O . 

Solid  soln.  I*  +  Solid  soln.  II f 

Na2CO3.10H2O . 

Na2SO4.10H2O . 

Solid  soln.  I*  +  Solid  soln.  Ilf 
Na2CO3.10H2O . 


Liquid  phase 


% 

% 

Na2C03 

Na2S04 

11.8 

12.3 

8.0 

14.1 

16.25 

14.95 

1.2 

17.75 

S04  C03  Na+. — ( Continued ) 


°C 

Solid  phases 

Liquic 

% 

Na2C03 

phase 

% 

Na2S04 

Na2SO4.10H2O . 

0 

21.9 

25 

Solid  soln.  I*  +  Solid  soln.  II | . 

17.9 

16.2 

Na2CO3.10II2O . 

22.6 

Na2SO4.10H2O . 

29.3 

Na2SO4.10H2O  +  Na2S04 . 

10.2 

25.1 

30 

Na2S04  +  2Na2S04.Na2C03 . 

15.5 

19.5 

2Na2S04.Na2C03  +  Na2CO3.10H2O.  .  . 

25.8 

8.6 

Na2CO3.10H2O . 

27.15 

0 

Na2S04 . 

0 

33.15 

Na2S04  2Na2S04.Na2C03 . 

14.3 

20.6 

2Na2S04.Na2C03  +  Na2C03.7H20.  .  .  . 

30.0 

5.7 

Na2C03.7H20 . 

33.0 

0 

Na2S04 . 

0 

31.8 

50 

Na2S04  +  2Na2S04.Na2C0a . 

29.7 

5.5 

Na2C03.H20 . 

32.2 

Na2S04 . 

30.4 

75  J 

Na2S()4  -f-  2Na2S04.Na2C03 . 

7.6 

24.2 

4  0  \ 

2Na2S04.Na2C03  +  Na2C03.II20 . 

29.0 

4.8 

Na.<  •();,.!  l.o . 

31.45 

*  Solid  soln.  I  =  Na2SO4.10H2O  with  from  0  to  7.3  M  %  Na2CO3.10H2O. 
f  Solid  soln.  II  =  Na2S04.1QH2Q  with  from  95  to  100  M  %  Na2CO3.10H2O. 


Invariant  points;  v.  Fig.  102 


-  1.2 

A 

Na2SO4.10H2O  +  Ice . 

3.85 

-  2.1 

G 

Na2CO3.10H2O  +  Ice . 

5.75 

-  2.45 

P 

Na2CO3.10H2O  +  Na2SO4.10H2O 

+  Ice . 

5.21 

2.06 

+26.1 

Q 

Na2CO3.10H2O  +  Na2SO4.10H2O 

+  2Na2S04.Na2C03 . 

19.0 

17.6 

27.3 

R 

Na2SO4.10H2O  +  Na2S04  + 

2Na2S04.Na2C03 . 

16.3 

19.3 

30.5 

S 

Na2CO3.10H2O  +  Na2C03.7H20 

+  2Na2S04.Na2C03 . 

26.2 

8.3 

35.7 

T 

Na2C03.7H20  -f-  Na2C03.H20 

2Na2S04.Na2C03 . 

30.1 

5.65 

31.34 

32.0 

F 

Na2CO3.10H2O  Na2C03.7H20. 

35.37 

E 

Na2C03.7H20  +  Na2C03.H20. .  . 

33.18 

Boiling  points  of  saturated  solutions 


102.9 

C 

Na2S04 . 

29.6 

104.6 

D 

Na2C03.H20 . 

31.2 

103.0 

U 

Na2S04  +  2Na2S04.Na,C03 . 

4.7 

25.2 

104.8 

V 

Na2C03.H20  +  2Na2S04.Na2C03 

28.1 

4.5 

t  =  19.1°C  (loo) _ ||  t  =  50°C  (loo) 


%  Na2CQ3  |  %  Na2SQ4  ||  %  Na2CO,  |  %  Na2S04 


Sohd  soln.  A* 

(Na2CO3.10H2O 

Solid  soln.  B 

+  Na2SO4.10H2O) 

25.71 

7.52 

15.97 

4.97 

19.37 

12.92 

14.92 

9.05 

12.55 

20.38 

14.82 

9.50 

10.52 

22.47 

Solid  soln.  Bf  (Na2SO4.10H2O 

Solid  soln.  C 

+  Na2CO8.10H2O) 

10.21 

23.10 

14.53 

10.47 

5.06 

27.31 

13.84 

10.69 

t  =  25°C  (37) 

12.13 

11.06 

Na2CO3.10H2O 

9.22 

11.89 

22.94 

4.85 

13.17 

Na2CO3.10H2O  +  Na2S04.- 

t  =  50°C  (100) 

ioh2o 

Solid  soln.  A 

18.11 

15.89 

28.66 

5.35 

Na2SO 

4.10H2O 

28.52 

5.87 

0.0 

21.84 

*  From  0  to  1.9  Wt.  %  Na2S04.  t  From  0  to  2  Wt.  %  Na2C03. 


* 
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S04“-  CO3--  Na+  K+ 

H20  -f-  Na2S04  T  K2C03;  v.  Fig.  103 
t  =  25°C  (37) 


Solid  phases 

Liquid  phase — M  per  1000M  H20 

0.5Na2CO3  |  0.5K2CO3  |  0.5Na2SO4  |  0.5Iv2SO4 

A 

Na2CO3.10H2O . 

101.26 

B 

Na2CO3.10H2O  +  Na2SO4.10H2O . 

93.20 

61.0 

C 

Na2SO4.10H2O . 

70.82 

D 

Na2SO4.10H2O  +  K3Na(S04)2 . 

78.54 

18.72 

E 

K3Na(S04)2  +  K2S04 . 

17.40 

27.44 

F 

Iv2S(  >. . 

24.92 

G 

KjjCOs.-f  H20 . 

295.86 

H 

K2C03.|H20  +  NaKC03.6H20 . 

37.00 

171.4 

I 

NaKC03.6H20  +  Na2C03.7H20 . 

120.80 

79.40 

J 

Na2C03.7H20  +  Na2CO3.10H2O . 

121.00 

49.40 

P 

K2C03.|H20  +  NaKCOs.OHA)  +  K2S04 . 

36.80 

270.20 

2.80 

Q 

NaKC03.6H20  +  Na2C03.7H20  +  Iv2S04 . 

120.08 

70.52 

2.56 

R 

Na2C03.7H20  +  Na,CO3.10H2O  +  K2S04 . 

121.00 

48.20 

3.00 

S 

Na2CO3.10H2O  +  K2S04  +  K3Na(S04)2 . 

114.60 

19.20 

13.0 

T 

K3Na(S04)2  +  Na2CO3.10H2O  +  Na2SO4.10H2O . 

88.60 

7.38 

64.56 

S04--C204--Th++++ 
H20  +  H2S04  +  Th(C204)2 
t  =  25°C  (395) 

M  MH2S04/1  I  %  Th(C204)2 
Th(C204)2.6H20 


1 

0.0398 

2 

0.0602 

2.9 

0.0695 

4.32 

0.170 

6.175 

0 . 2337 

6.685 

0.2771 

8.45 

0.382 

t  =  25°C  (168) 

Th(C204)2.6H20 

0.25 

0.0108 

0.50 

0.0216 

1.0 

0.0412 

2.1 

0 . 0646 

3.2 

0.1097 

4.9 

0.2034 

SO«--  C204--  Y+++ 

H20  t  h2so4  T  Y2(C204)3 

t  =  25°C  (395) 

M  MH2S04/1 1  %Y2(C204)3 
L  2(C204)  3.9H20 
2.16  j  0.6884 

4.32  I  1.40 

S04—  C204--La+++ 
II20  T"  H2S04  T  La2(C204)3 
t  =  25 °C  (394) 


%  C204 

%  so3 

%  La20 

La2(C204)3.7H20 

0.32 

7.21 

0.47 

0.373 

8.81 

0.548 

0.497 

10.79 

0.73 

0.545 

14.52 

0.823 

2.20 

20.0 

0.345 

2.14 

21.89 

0.27 

so4-~  c204 —  Sc+++ 

1.85 

25.23 

0.24 

h2o  +  h2so 

4  +  Sc2(C204)3 

La2(C204, 

3.7H2O  La2(S04) 

t  = 

(398) 

9H20 

M  HH2S04/1 

%  Sc2(C204)3 

0.84 

16.43 

0.749 

Sc2(C204)3.5H20 

0.90 

16.50 

0.73 

1 

0.1148 

1.44 

17.98 

0.58 

2.1 

2.43 

3.57 

4.32 

4.86 


0.2573 
0 . 2904 
0.4202 
0.5192 
0.5834 
%  Sc2(C204)3 


La2(C204)3.7H20  +  (COOH),.- 
2H20 

6.004  5.14  0 . 002 

3.202  14.30  0.077 

2.370  19.07  0.298 

La2(S04)3.9H20  +  (COOH)*.- 
2H20 


La2(C204)3.7H20  +  La2(S04)3 
9H20  +  (C00H)2.2H20 
2.23  |  19.82  |  0.36 

t  =  25°C  (395) 

M  HH2S04/1  I  %  La2(C204)3 
La2(C204)  3.7H20 


II2S04/1 

t  =  25  °C 

t  =  50°C 

1.0 

0.3962 

Sc2(C204)3.5H20  (265) 

1.5 

0.5304 

0.1 

0.0385 

0.0562 

2.0 

0.7344 

0.5 

0.0997 

0.1481 

3.09 

1 . 1306 

1.0 

0 . 1663 

0.2493 

4.32 

1.463 

2.0 

0.3176 

0.4429 

5.30 

1.746 

3.0 

0.7761 

1 . 1280 

5.60 

1.8155 

S04--  C204--  Ce+++ 
H20  +  H2S04  +  Ce2(C204)3 

t  =  25°C  (395) 

M  MH2S04/1|  %  Ce2(C204)3 
Ce2(C204)3.9H20 


1 

0.1802 

1.445 

0.2788 

2.900 

0.7467 

3.90 

0.9957 

4.32 

1.186 

5.30 

1.425 

S04--  C204--  Sm+++ 
H20  +  H2S04  +  Sm2(C204)3 
t  =  25 °C  (395) 

M  KH2S04/1  I  %  Sm2(C204)3 
Sm2(C2O4)3.10H2O 


1 

0.1015 

1.445 

0 . 1804 

1.93 

0.2254 

2.80 

0.3886 

4.32 

0.7008 

6.175 

1.072 

SO4"  C204--  Gd+++ 
H20  +  H2S04  +  Gd2(C204)3 
t  =  25 °C  (395) 

M  HH2S04/1  I  %  Gd2(C204)3 
Gd2(C2O4)3.10H2O 


2.16 

0 . 3005 

3.11 

0.4803 

4.32 

0.6956 

6.175 

1.128 

S04--  C204-~  Er+++ 


H20  -(-  H2S04  T  Er2(C204)3 
t  =  25°C  (395) 

M  KH2S04/1  I  %  Er2(C204)3 


Er2(C204)3.14H20 


2.16 

3.11 

4.32 

6.175 


0.5144 

0.7708 

1.10 

1.72 


S04 — C204--  Na+  (82) 

H20  +  Na2S04  +  Na2C204 


°C 

% 

% 

Na2S04 

Na2C204 

Na2S04 

10H2O  +  Na2C204 

15 

10.26 

0.86 

Na2S04  +  Na2C204 


50  31.95  |  0.22 


S04—  C204--K+  (82) 

h2o  k2so4  +  k2c2o4 

°c 

% 

k2so4 

% 

k2c2o4 

k2so 

4  K2C204.H20 

15 

1.82 

23.55 

50 

1.99 

31.06 

S04--HC03-  Na+ 

H20  +  Na2S04  +  NaHC03 


t  =  15°C  (279) 

%  NaHCOs 

%  Na2SO 

NaHCOs 

7.96 

0.0 

7.22 

1.94 

6.74 

3.29 

6.45 

4.30 

6.17 

5.34 

6.03 

5.76 

5.80 

6.54 

NaHCOs  +  Na2SO4.10H2O 
5.08  I  9.55 


Na2SO4.10H2O 
0.0  |  11.59 

t  =  35°C  (12  4) 

%  NaHCOs*  |  %  Na2S04* 

NaHCOs 


10.44 

7.60 

4.61 
3.33 
NaHCOs 
2.43 


0 

6.13 
14.12 
25.61 
T  Na2S04 
30.88 


*  Under  pressure  of  3  atmospheres 
of  C02. 
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INTERNATIONAL  CRITICAL  TABLES 


S04--C2H302-  Pb++  Na+ 
H20  +  PbS04  +  NaC2H302 
t  =  25°C  (140) 


%  NaC2- 
H302 

6.69 

11.76 

16.90 

19.92 

21.51 

69.5 


%  Pb- 
(C2II302)  2 
PbS04 
0.78 
2.73 
5.70 
8.24 
10.75 
0.81 


% 

Na2S04 

0.34 

1.26 

2.49 

3.60 

4.68 

0.35 


S04-“  C2H302-  Pb++  K+ 
H20  +  PbS04  +  kc2h3o2 
t  =  25 °C  (140) 

%  KC2H302  |%  Pb(C2H302)2 
PbS04  +  K2Pb(S04)2 


4.33 

2.54 

9.03 

3.55 

17.81 

5.43 

22.07 

5.95 

26.58 

9.83 

28.82 

11.40 

28.93 

19.41 

S04—  C2H302-  Ca++  Na+  K+ 

H2O  -p  Ca(C2H302)2  T 
Na2S04  +  K2S04 
t  =  25 °C  (94) 

M  per  1000M  HzO 


k2so4 


CaS04 


NaC2- 

h3o2 

CaS04.2H20  +  CaS04.- 


K2S04.H20 


12.91 

3.513 

0.529 

30.52 

3.587 

0.837 

S04--C,H302-  Ca++K+ 
H20  +  H2S04  +  Ca- 
(C2H302)2  +  k2so4 

t  =  25°C  (94) 

M  per  1000M  H20 
HC2H302 1  K2S04  I  CaS04 
CaS04.2H20  +  CaS04.- 
K2S04.H20 


7.57 

3.01 

0.220 

41.66 

3.18 

0.110 

94.82 

2.45 

0.061 

S04--  C2H302-  Ca++  K+ 
H20  -p  HC2H302  T  CaS04 
KC2H302;  t  =  25 °C  (94) 
M  per  1000M  H20 


K2SO 


CaSCL 


HC2H30; 


kc2- 
h3o2 

CaS04. 2Ha0+CaS04.- 


K2S04.H20 


2.00 

0.313 

3.582 

0.0 

0.0 

0.751 

15.45 

1.58 

S04--  C2H302-  Na+ 

H20  +  Na2S04  +  NaC2H302 
t  =  25°C  (140) 

%  NaC2H302 1  %  Na2S04 

Na2SO4.10H2O 


0 

4.10 

7.71 


21.90 

17.72 

16.48 


so4--c2h3o 

“  Na +.— (Cord'd) 

S04  Zr++++. — ( Continued ) 

%  NaC2H302 

|  %  Na2S04 

%  Zr02 

%  S03 

Na2SO4.10H2O 

4Zr02.3S03.14H20 

12.58 

13.50 

3.55 

6.03 

16.26 

11.50 

3.06 

5.54 

20.63 

8.10 

2.34 

4.67 

1.92 

4.17 

S04--  C2H,Or  K+ 

0.99 

2.61 

h2o  +  k2so4  +  kc2h3o2 

0.80 

2.15 

t  -  25°C  (140) 

0.39 

1.13 

%  kc2h3o2 

1  %  k2so4 

0.33 

1.01 

Iv2S04 

0.20 

0.60 

6.11 

6.65 

0.14 

0.42 

8.68 

5.09 

0.29 

0.0 

11.29 

3.99 

15.59 

2.35 

SO4--  Th++++  (235) 

20.12 

1  23 

H20  +  1I2S04  P  Th(S04)2 

29.95 

0.39 

t  = 

20°C 

%  h2so4 

|  %  Th(S04)2 

SO4--  hc4h4o6-  k  + 

Th(S04)2.8H20 

H20  “I-  K.2S0 

4  +  khc4h4o0 

5.00 

1.722 

t  =  25°C  (283) 

15.00 

0.9752 

mkk2so4/i 

MkhC4Hi06/1 

25.00 

0.3838 

khc4h4o6 

40.00 

0.0103 

0 

0.0347 

t  = 

30°C 

0.05 

0 . 02083 

Th(S04) 

2.8H2O 

0.10 

0.01471 

2.152 

0.20 

0.01003 

0.466 

2.055 

0.720 

2 . 085 

SO4--  c8h4o 

4~-  Na+;  S04-“ 

1.468 

2.267 

/3-OioH7S03~ 

Na+;  v.  p.  337 

2.983 

2.311 

S04--Zr++++  (166) 

4.380 

2.367 

H20  -p  H2S04  -p  Zr(S04)2 

4.970 

2.323 

t  = 

22°C 

9.950 

1.961 

%  Zr02 

%  SO3 

15.03 

1.484 

Zr(S04)2.4H20 

18.95 

1.078 

0.10 

56  10 

23.64 

0.7196 

0.13 

56.50 

32.68 

0.3364 

0.21 

57.20 

Th(S04)2.4H20 

Zr(S04)2. 

H2S04.3H20 

37.80 

0.077 

0.80 

66.40 

43.28 

0.0213 

0.65 

67.50 

45.69 

0 . 0047 

0.60 

68.10 

74.00 

0.1208 

t  =  3 

9.5°C 

80.50 

0.00 

Zr(S04)2.4H20 

t  =  boiling  soln.” 

19.5 

25.46 

Th(S04)2.4H20 

18.8 

27.00 

5.00 

0 . 7407 

17.3 

25.30 

10.00 

0 . 4808 

16.2 

29.10 

15.00 

0.3882 

9.6 

32.30 

t  =  25°C  (395) 

5.3 

34.7 

M  MH2S04/1 

%  Th(S04)2 

3.51 

36.01 

Th(S04)2.9H20 

1.03 

38.20 

0.0 

1.593 

0.46 

39.80 

1.1 

1.831 

0.31 

42.00 

2.16 

1.488 

0.14 

46.80 

4.32 

0.8751 

0.15 

56.70 

6.68 

0.4312 

0.27 

57.10 

9.68 

0 . 1045 

0.60 

57.80 

10.89 

0 . 0636 

2.00 

59.50 

15.15 

0.0308 

Zr(S04)2.H2S04.3H20 

S04—  Th++++  Li+ 

4.55 

61.50 

H20  p  Th(S04)2  -p  Li2S04 

3.25 

62.50 

t  =  25°C  (23) 

1.55 

65.00 

g  per  lOOg  H20 

0.96 

68.40 

Li2S04 

Th(S04)2 

4Zr02.3S03.14H20 

Th(S04)2.?H20 

5.09 

7.28 

0.0 

1.722 

4.66 

6.83 

2.57 

4.13 

S04“  “  Th++++  LiP— (Cont’d) 


g  per  lOOg  H20 


Li2S04 

|  Th(S04)2 

Th(S04)2.?H20 

4.93 

6.20 

6.98 

7.95 

9.23 

9.68 

11.13 

11.05 

13.18 

12.54 

16.12 

14.52 

20.49 

16.92 

25.18 

18.87 

S04—  Th++++  Na+ 

H20  +  Th(S04)2  +  Na2S04 

II 

O 

O 

O 

to 

g  per  lOOg  H20 

Na2S04 

Th(S04)2 

Th(S04)2.?H20 

1.094 

1.743 

1.960 

2.387 

2.84 

3.800 

4.11 

3.375 

9.35 

1.379 

12.24 

1.169 

15.36 

1.048 

S04--  Th++++  K+ 


H20  +  Th(S04)2  +  Iv2S04 

t  =  16°C  (2i) 

g  per  lOOg  H20 

Iv2S04 

Th(S04)2 

Th(S04)2.  ?H20 

0.0 

1.390 

0.424 

1.667 

1.004 

2.193 

1.224 

2.514 

1.348 

1.706 

1.487 

0.870 

1.844 

0.370 

3.092 

0.070 

4.050 

0.027 

4.825 

0.003 

S04  T1+;  v.  also  p.  337 


t  =  25°C  (95) 

M  per  lOOOg  soln. 

h2so4 

ti2so4 

T12S04  +  T13H(S04)2 

2.99 

0.46 

T13H(S04) 

+  tihso4 

4.25 

0.61 

T1HS04 

4.55 

0.56 

4.79 

0.55 

4.89 

0.59 

4.92 

0.66 

4.78 

0.75 

4.26 

1.01 

4.03 

1.08 

t  =  25°C  (280) 

g  H2S04/1 

g  T12S04/1 

ti2so4 

0.0 

54.67 

7.016 

59.17 

14.02 

63.06  ' 
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S04--  C8H404--  Na+  (139):  H20  +  Na2S04  +  Na2C8H404 


Solid  phases 

Liquid  phase 

t  = 

0°C 

O 

o 

CM 

II 

t  =  35°C 

%  Na2P* 

%  Na2S04 

%  Na2P* 

%  Na2S04 

%  Na2P* 

%  Na2S04 

2Na2C8H404.7H20 . 

40.56 

0.0 

43.79 

0.0 

46.06 

0.0 

40.63 

3.52 

2Na2C8H404.7H20  -f-  Na^SO^lOH^O . 

40. 19 t 

0 . 563  f 

2Na2C8H404.7H20  +  Na2S04 . 

39.92f 

4.57f 

43.25f 

3 . 27  f 

25.83 

0.63 

34.06 

6.39 

0.0 

4.48 

27.52 

7.59 

21.09 

9.67 

Na2SO4.10H2O . 

17.47 

11.12 

12.34 

13.61 

10.14 

14.78 

7.39 

16.53 

6.18 

17.35 

Na  >S(  )4. 101  !  )  4-  Na«SO< . 

35 . 41 f 

6  32 f 

37.99 

5.48 

28.64 

9.67 

Na,«SO| 

30.88J 

8.69J 

11.25 

22.38 

24.621 

12.62J 

0.0 

33.10 

13.671 

20.91J 

*  P  =  the  phthalate  radical  (C»H404).  t  Average  values.  J  Supersaturated  with  respect  to  Na2SO4.10H2O. 


SOr-  /3-C10HTSO3-  Na+  («5) 

H20  +  Na2S04  -f-  Sodium  /S-naphthalenesulfonate 
Solid  phase  in  all  cases  sodium  /3-naphthalenesulfonate 


t  =  25°C 

t  =  30°C 

t  = 

40°C 

t  = 

50°C 

t  =  65°C 

O 

o 

o 

O 

o 

in 

m 

zn 

in 

m 

C* 

c* 

c3 

CA 

c3 

c3 

(N 

W 

02. 

2: 

m 

£ 

2; 

<o. 

2: 

02. 

% 

IS 

6S 

IS 

3.42 

1.97 

1.97 

4.81 

4.3 

2.85 

5.72 

2.87 

11.75 

1.68 

2.41 

3.06 

0.26 

13.23 

2.18 

5.83 

3.49 

5.35 

7.37 

5.25 

1.79 

4.34 

0.0 

29.1 

1.2 

8.48 

1.93 

8.24 

6.7 

5.45 

0.93 

7.4 

0.77 

10.92 

1.42 

10.01 

1.9 

12.0 

0.62 

9.25 

0.0 

32.5 

0.0 

31.9 

3.14 

10.86 

0.52 

10.52 

0.25 

26.96 

0.10 

13.15 

0.0 

31 .00 

0.0 

21.90 

S04“-  T1+++  (266) 

H20  -f-  H2S04  +  T1203;  v.  Fig.  104  and  p.  336 


Solid  phases* 

Liquid  phase 

%  h2so4 

in  100  cm3 

g  ti2o3 

dissolved 

A 

B 

C 

D 

1  T1(0H)S04.2H20 . | 

|  T1H(S04)2.4H20 . | 

20 

40 

50 

70 

16.25 

9.83 

2.52 

0.30 

*  The  authors  (2  66)  found  transformation  of  one  solid  to  other  extremely  slow. 
The  acid  salt  was  found  to  form  in  preference  to  the  basic  salt  at  lower  tempera¬ 
tures  and  with  larger  concentrations  of  H2SO4. 


S04--  T1+  Ce+++:  H20  +  T12S04  +  Ce2(S04)3;  t  =  25°C  (401.5) 


Shows  that  the  solid  phases  present  are  Ce2(S04)3.Tl2S04.4H20, 
Ce2(S0,)3.3Tl2S04.?H20  and  Ce2(S04)3.4^Tl2S04. 


S04 

--  T1+ 

Na+:  H20  +  T12S04 

+  Na2S04;  t  =  25°C  (280) 

g  T12S04/1 

|  g  Na2S04/l  | 

g  T12S04/1 

|  g  Na2S04/l 

T12S04 

54 

67 

0.0 

59.22 

28.24 

54 

52 

7.06 

S04“-  T1+  A1+++  K+ 

H20  +  T12S04  +  A12(S04)3  +  K2S04 
t  =  25°C  (129) 


Solid  phase — M  %  |  Liquid  phase — M  per  1 


A12(S04)3.- 

T12S04.24H20 

A12(S04)3.- 

K2S04.24H20 

A12(S04)3.- 

T12S04.24H20 

A12(S04)3.- 

K2S04.24H20 

0.00 

100.00 

0.00 

0 . 2705 

0.68 

99.32 

0.00113 

0 . 2882 

3.16 

96.84 

0 . 00407 

0 . 2628 

9.16 

90.84 

0.01067 

0 . 2527 

17.06 

82.94 

0.02267 

0.2514 

31.76 

68.24 

0.04356 

0 . 2059 

41.77 

58.23 

0.05810 

0.1754 

53.28 

46.72 

0.07675 

0 . 1472 

55.67 

44.23 

0.08410 

0.1336 

67.93 

32.07 

0.1016 

0 . 1097 

92.06 

7.94 

0.1562 

0.04236 

100.00 

0.00 

0.1783 

0.00 

S04--  Zn++  Cu++  (130,  213,  367) 


H20  +  ZnS04  +  CuS04;  v.  Fig.  105 


Solid 


phases — Solid 
soln.* 


Solid  phase 


Liquid  phase 


Composition  in  M  of: 


CuS04 

ZnS04 

h2o 

t  = 
0.031 

12°C 

0.969 

7 1 

0.174 

0.826 

7  1 

0.386 

0.614 

7| 

0.883 

0.117 

5 

t  = 
0.020 

18°C 

0.980 

7 

0.149 

0.851 

7  1 

0.319 

0.681 

7 

0.828 

0.172 

5 

0.022 

0.978 

7 

0.147 

0.853 

7 

0.400 

0.600 

7 

0.850 

0.150 

5 

t  = 

0.025 

25°C 

0.975 

7 

l 

0.135 

0.S65 

7 

r 

0.285 

0.715 

7 

0.793 

0.207 

5 

r 

CuS04  ZnS04 


If-- 

HR 

lit 

IH§ 

1.. . 

11.. 

11.. 
III. 

1.. . 

11.. 

11. . 
III. 

1.. . 

11.. 

II. . 

III. 


0.102 

0.278 

0.084 

0.215 


0.098 

0.218 


0.898 

0.722 

0.916 

0.785 


0.902 

0.782 
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SO4  Zn++  Cu ++.— (Continued) 


Solid  phases— 
soln.* 


-Solid 


Solid  phase 


Liquid  phase 


Composition  in  M  of : 


CuS04  Z11SO4  |  H20  I  C11SO4  I  ZnS04 


1..  . 

11.. 

II.  . 

III. 


1V|. 
II. . . 

11.. . 

111.. 


I  = 
0.022 
0.123 
0.254 
0.6S7 
t  = 
0.038 
0.148 
0.246 
0.587 
t  = 


35°C 

0.978 

0.877 

0.746 

0.313 

40°C 

0.972 

0.852 

0.754 

0.413 

45°C 


7 

7 

7' 

5 

6' 

7 

7' 

5 


0.081 

0.180 

0.111 

0.158 


0.919 

0.820 

0.889 

0.842 


IV . 

0.055 

0.945 

6 1 

Ill . 

0.490 

0.510 

«} 

0.147 

0.853 

*  Solid  solutions  are 
§  Triclinic. 

h2o 


I,  II,  etc.,  as  indicated,  f  Rhombic,  t  Monoclinic. 

SOr-  Zn++  Mn++  (320) 

+  ZnS04  +  MnS04;  v.  Fig.  106 


Solid  phases 


Liquid  phase 


Composition  in  M  of: 


MnSOi  |  ZnSOi  |  H2O  I  MnS04  |  ZnS04  |  H2O 


t  =  o°c 


A 

B 


ZnS04.7H20. 
Solid  soln.  I . 


Solid,  soln.  Ilf. 
MnS04.7H20. . . 


C 

D 

E 

F 


ZnS04.7H20. 
Solid,  soln.  I . 

Solid  soln.  II . 


Solid  soln.  Hit 
MnS04.5H20... 


1 

7 

1 

0.205 

0.795 

7 

0.430 

0.570 

0.32 

0.52 

0.68 

0.60 

0.40 

0.48 

7/ 

0.837 

0.163 

0.866 

0.134 

1.00 

7 

1.00 

t 

=  20°C 

1.00 

7 

1.00 

0.191 

0.809 

7 

0.488 

0.512 

0.235 

0.410 

0.765 

n 

0.540 

0.460 

0.590 

7i 

0.665 

0.335 

7 1 

0.748 

0.252 

0.865 

0.135 

5} 

1.00 

5 

1.00 

21.4 

17.3 


15.70 

16.60 

13.00 


13.40 

SO4--  Zn++  Na+  (233) ; 


S04~~  Zn++  Mn++. — ( Continued ) 


Solid  phases 


Solid  phases 


Liquid  phase 


Composition  in  M  of: 


MnSCLl  ZnSCL  |  H20 


K 

L 

M 

N 


ZnS04.7H20. 
Solid  soln.  II . 


Solid  soln.  IV*. 
Solid  soln.  Ill .  . 


ZnS04.7H20. 
Solid  soln.  I. 


Solid  soln.  II.  . 
Solid  soln.  II.  . 
Solid  soln.  IV. 

MnS04.4H20. 
ZnS04.7H20 . . 
Solid  soln.  I. .  . 


Solid  soln.  IV. 


0.59 

0.61 

0.82 

0.91 

0.92 


0.15 

0.225 

0.380 

0.488 

0.50 

0.780 

0.856 

t 

1.00 

0.21 

0.545 

0.700 

1.00 


23°C 

1 

.00 

0 

41 

0 

39 

0 

18 

0 

09 

0 

08 

26°C 

1 

00 

0 

85 

0 

775 

0 

620 

0 

512 

0 

500 

0 

220 

0 

144 

32°C 

|  MnSCh 

ZnSOi 

h2o 

1.00 

15.90 

0.664 

0.336 

0.683 

0.317 

0.825 

0.175 

1.00 

0.79 

0.455 

0.300 


0.525 

0.603 

0.625 

0.739 

1.00 

0.46 

0.566 

1.00 


0.475 

0.397 

0.375 

0.261 

1.00 

0.54 

0.434 


11.70 


11.30 

12.85 
14. 10 


12.60 


t  =  38°C 


ZnS0i.6H20 . 

.  1 

1.00 

6 

1.00 

12.90 

Q 

Solid  soln.  V . 

.  .  .  0.325 

0.675 

0.415 

0.585 

R 

Solid  soln.  IV . 

.  .  .1  0.645 

0.360 

4/ 

*  Rhombic,  f  Monoclinic.  I  Triclinic. 

SO4--  Zn++  Mg++  (212) 

H20  +  ZnS04  +  MgS04;  v.  Fig.  107 
The  author  (212)  determined  the  vapor  pressures  of  eleven  solid 
solutions  containing  as  determined  by  analysis  from  9  7  to  88.7% 
MgS04.7H20.  He  calculated  the  relative  proportions  of  the  two 
components,  in  the  solutions  from  which  these  solids  separated, 
from  the  volumes  of  saturated  solutions  of  the  component  salts 
used  in  preparing  the  mixture.  The  relation  between  the  com¬ 
positions  of  the  solid  and  liquid  phases  was  shown  by  means  of  a 
graph  (Fig.  107). 

H20  +  ZnS04  +  Na2S04 


Liquid  phase 


t  =  38°C 

t  = 

40°C 

ZnS04.6H20  +  Na,S04.ZnS04.- 
4H20 . 

2.90 

38.83 

2.78 

38.26 

Na2S04.ZnS04.4H20 . 

Na2S04.ZnS04.4H20  +  Na2S04 .  . 

30.02* 

5.62* 

15.72 

28.65 

17.75 

5.95 

Solid  phases 

t  = 

0°C 

t  = 

5°C 

t  = 

10°C 

t  = 

15°C 

t  =  20°C 

t  =  25°C 

d 

m 

cu 

c3 

68 

O 

m 

Cl 

N 

'T 

O 

m 

cu 

65 

O 

U2 

a 

CS3 

65 

6 

m 

cu 

c3 

'A 

65 

O 

m 

Cl 

(S3 

65 

d 

m 

5? 

65 

O 

m 

a 

N 

65 

O 

GO 

a 

65 

O 

GO 

a 

N 

65 

'T 

O 

m 

cu 

o3 

iz; 

65 

'■r 

O 

m 

a 

tsi 

65 

Na2SO4.10H2O  +  ZnS04.7H20. . . 

5.34 

27.20 

6.27 

27.85 

ZnS04.7H20  +  Na2S04.ZnS04.- 

4H20 . 

7.16 

29.16 

6.40 

30.70 

5.36 

32.51 

4.42 

34.26 

Na2S04.ZnS04.4H20 . 

15.63 

17.58 

Na2S04.ZnS04.4H20  +  Na2S04.- 

lOIL.O . 

7.92 

27.91 

10.90 

24.  OS 

14.58 

19.12 

19.94 

13.31 

t  =  30°C  t  =  35°C 


O 

02 

CU 

c3 

£ 

65 


o 

m 

cl 

tS5 

68 


O 

go 

CU 

c3 

68 


O 

to 

a 

N 

68 


3.80 

15.64 

27.76 


36.28 

17.66 

6.96 


3.30 

15.70 


38.19 

17.59 


*  t  =  35°C. 


Transition  temperatures 


°C 


Solid  phases 


-8.3 

-6.5 

+8.7 

31.5 

39 


Na2SO4.10H2O  +  ZnS04.7H20  +  Ice . 

ZnS04.7H20  +  Ice . 

Na2SC>4.10H2O  +  Na2S04.ZnS04.4H20  +  ZnS04.7H20. 

Na2SO4.10H2O  +  Na2S04.ZnS04.4H20  +  Na2S04 . 

ZnS04.7H20  +  ZnS04.6H20 . 


%  ZnS04 


2S.45 


STRONG  ELECTROLYTES  IN  WATER:  8i-28  TO  8i-31 
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S04--  Zn++  K+ 

H20  +  ZnS04  +  K2S04 
l  =  25°  (72-5,  247) 

%  K2S04  I  %  ZnS04 
ZnS04.7H20 
0.0  37.00 

1.00  35.60 

ZnS04.7II20  +  ZnS04.K2S04.- 
6H20 


1.48 

35.30 

ZnS04.K2S04.6H20 

2.48 

25.90 

3.40 

17.90 

4.80 

9.10 

6.33 

6.00 

7.53 

3.90 

ZnS04.K2S04.6H20  +  Iv2S04 

8.33 

3.00 

k2so4 

10.90 

2.00 

10.80 

0.0 

so4-- 


S04--Hg+ 

H20  +  H2S04  +  Hg2S04 
t  =  25°C  (»io) 

M  HH2S04/1  |M  KHg2S04/l 


Hg2S04 


0.0 

0.04 

0.10 

0.20 

0.001171 

0.000831 

0.000878 

0 . 000804 

so4- 

-Hg+ 

H20  4"  Hg20  -|-  Hg2S04 

t  =  15-20°C  (89) 

Mso3/1 

MHg/l 

Hg,O.SO,  +  2Hg20.S03.H20 

0.002 

0.00214 

2Hg20. 

so3.h2o 

0.0019 

0.00198 

0.0016 

0.00177 

0 . 0009 

0.00098 

0 . 00009 

0.00024 

2IIg20.S03. 

Hg20 

0.00005 

0.000177 

++  Fe++ 

H20  +  CdS04  +  FeS04;  v.  Fig.  108 
t  =  25°C  (368) 


Solid  phases 


A 

B 

C 

D 

E 

F 

G 


FeS04.7H20 . 

Solid  soln.  I* . < 

Solid  soln.  Ilf . 

CdS04.fH20 . 


I  Solid  phases  |  Liquid  phase 
Composition  in  M  of: 


O 

m 

'TS 

O 

d 

CO 

0 

PR 

O 

C4 

w 

d 

CO 

O 

d 

CO 

(L 

O 

W 

1 

7 

3.165 

100 

.048 

0.952 

7 

.111 

0.889 

7 

.346 

0.654 

7 

.366 

.991 

0.634 

0.009 

\} 

4.98 

1.26 

100 

0 

8 

3 

6.51 

100 

*  Solid  soln.  I  (monoclinic)  containing  from  0  to  36.5  %  CdS04. 
t  Solid  soln.  II  (monoclinic)  containing  from  99.1  to  100  %  CdS04. 

S04 —  Cd++  Na+;  v.  p.  340 


S04-~  Hg++  (210) 

II20  +  H2S04  +  HgO;  V.  Fig.  109 


Solid  phases 

t  = 

Liquid 

25°C 

phase 

t  = 

50°C 

%  HgO 

%  SOs 

%  HgO 

%  S03 

A 

f 

3.68 

5.  10 

1.94 

4.06 

3HgO.S03 .  I 

9.22 

9.32 

9.35 

11.23 

1 

22  87m 

17.40m 

16  56 

15.85 

3HgO.SOa  +  3HgO.2SO3.2H2O . 

17.38 

14.15 

17.26 

18.44 

B 

f 

17.00 

15.44 

18.07 

17.93 

3HgO.2SO3.2H2O,  at  25°C . ( 

17.16 

17.98 

HgO.SOs,  at  50°C 

17.15 

19.90 

C 

3HgO.2SO3.2H2O  +  HgO.SO3.H2O 

16.69 

20.67 

D 

3HgO.2SO3.2H2O  +  HgO.SOs . 

18.03 

19.30 

HgO  SO3  H-O . 

15. OS 

21.35 

r 

2.35 

32.81 

17.78 

19.67 

HgO.SOs . j 

0.23 

44.66 

11.60 

22.41 

l 

2.01 

32.95 

E 

HgO.SO3.H2O  +  HgO.SOs . 

5.36 

26.71 

F 

3H.gO.SO3  +  HgO.SOs . 

20.53 

IS. 60 

t  =  25°C  (89) 


Mhso/1  I  Msos/l  |j  MHgo/1  I  Msq3/  1 


HgO.SOs  +  3HgO.SOs 

3Hg0.S03 

1.102 

3.435 

0.0979  I  0.398 

3  HgO.  SO  3 

0.0007  1  0.0129 

0.060 

2.327 

3Hg0.S03  +  HgO 

0.1976 

0.717 

0.00015  1  0.00063 

S04-“  Cu++ 


H20  +  H2S04  +  Cu(OH)2;  v.  Fig.  110 
t  =  25°C  (32);  v.  also  p.  341 


Solid  phases 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 


>  Basic  salts . 

1  CuS04.5H20 . 

CuS04.5H20  +  CuS04.3H20 
j  CuS04.3H20 . 

CuS04.H20 . 

CuS04 . 


/ 


Liquid  phase 


%  CuO 

%  SOs 

1.165 

8.720 

9.17 

9.26 

3.39 

23.09 

41.29 

1.38 

43.63 

1.02 

47.82 

49.07 

0.109 

62.14 

0.15 

72.41 

0.07 

74.26 

S04-“  Cu++  Mn++  (213) 

H20  +  CuS04  +  MnS04;  v.  Fig.  Ill 


Solid  phases 

Liquid  phase 

Solid  solns.* 

Composition  in  M  of: 

CuS04  |  MnS04 1  HaO 

|  CuS04  |  MnS04 1  H20 

t  =  0°C 


1.00 

7 

1.0 

15.12 

0.029 

0.971 

7 

0.022 

0.978 

16.05 

0.095 

0.905 

7 

0.045 

0.955 

16.74 

It . 

0.202 

0.798 

7 

0.101 

0.899 

18.08 

0.273 

0.727 

7 

0.152 

0.848 

19.02 

0.329 

0.671 

7 

0.221 

0.779 

19.95 

0.360 

0.640 

7  ) 

0.290 

0.710 

20.40 

0.780 

0.220 

5  1 

0.787 

0.213 

5 

0.301 

0.699 

21.61 

0.823 

0.177 

5 

0.376 

0.624 

26.17 

nt . 

0.866 

0.134 

5 

0.466 

0.534 

30.59 

0.893 

0.107 

5 

0.603 

0.397 

36.40 

0.936 

0.064 

5 

0.756 

0.244 

41.16 

1.000 

5 

1.000 

46.47 

t  = 

17°C 

■ 

1.0 

5 

1.00 

13.08 

int . 

0.048 

0.952 

5 

0.031 

0.969 

13.37 

0.071 

0.929 

5 

0.064 

0.936 

13.46 

0.090 

0.910 

5  \ 

0.08 

0.920 

13.50 

\ 

7  } 

0 . 185 

0.815 

0.191 

0.809 

7 

0.085 

0.915 

13.61 

ivt . 1 

0.205 

0.795 

7 

0.112 

0.888 

14.31 

0.245 

0.755 

7 

0.162 

0.838 

14.72 

0.270 

0.730 

I  ) 

0.190 

0.810 

14.80 

0 . 560 

0.443 

5  J 

0.567 

0.433 

5 

0.191 

0.809 

15.05 

0.621 

0.379 

5 

0.237 

0.763 

17.88 

vt . 

0.700 

0.300 

5 

0.318 

0.682 

21.18 

0.756 

0.244 

5 

0.425 

0.575 

25.19 

0.848 

0.152 

5 

0.573 

0.427 

30.22 

0.946 

0.054 

5 

0.821 

0.179 

37.35 

1  000 

5 

1.000 

39.48 

*  Solid  soln.  are  I,  II,  etc.,  as  indicated, 
t  Monoclinic. 
t  Triclinic. 

Transition  temperatures  (88.5) 

At  9°C,  MnS04.7H20  ->  MnS04.5H20. 

At  26°C,  MnS04.5H20  -v  MnS04.4H20. 

SOr  -  Cu++  Ca++;  S04“ -  Cu++  Li+;  SOr  “  Cu++  Na+;  SOr  "  Cu+  + 

K+;  v.  p.  341,  342 


340 


INTERNATIONAL  CRITICAL  TABLES 


SOr-  Cd++  Na+  (233) 
H20  +  CdS04  +  Na2S04 


Solid  phases 

Liquid  phase — determinations  largely  mean  of  several  results 

t  =  —  14.8°C  |  t  =  0°C  |  t  =  5°C  |  t  =  10°C  |  t  =  15°C  |  t  =  20°C 

d 

m 

73 

0 

6 

m 

cs 

cZ 

£ 

d 

m 

73 

O 

& 

d 

<N 

C<3 

£ 

d 

m 

d! 

0 

is 

d 

m 

c* 

cZ 

A 

O 

w 

-d 

O 

•’7' 

O 

CO 

c* 

c3 

£ 

O 

CO 

73 

O 

h? 

O 

CO 

cj 

£ 

O 

CO 

73 

O 

77- 

0 

CO 

c» 

c3 

A 

CdS04.Na2S04.2II20  +  Na2SO4.10H2O . 

CdS04.fH20  +  CdS04.Na2S04.2H20 . 

CdS04.Na2S04.2H20  +  Na2SO4.10H,O . 

40.18 

30.81* 

4.60 

9.52* 

40.35 

37.30 

4.85 

6.54 

40.31 

35.35 

4.76 

7.42 

39.91 

32.53 

5.24 

8.69 

40.27 

28.32 

5.15 

10.93 

40.26 

22.69 

5.16 

14.72 

Liquid  phase — determinations  largely  mean  of  several  results 


Solid  phases 

O 

O 

CM 

il 

O 

O 

lO 

CM 

II 

t  = 

30°C 

t  = 

35°C 

t  = 

40°C 

% 

CdS04 

% 

Na2S04 

% 

CdS04 

% 

Na2S04 

% 

CdS04 

% 

Na2S04 

O 

O 

% 

Na2S04 

% 

CdS04 

% 

Na2S04 

CdS04.fH20  +  CdS04.Na2S04.2H20 . 

CdS04.Na2S04.2H20 . 

22.25 

15.07 

40.00 

22.38 

5.69 

15.25 

39.95 

22.55 

6.00 

15.30 

40.08 

22.70 

6.43 

15.45 

39.90 

22.89 

7.18 

15.65 

CdS04.Na2S04.2H20  +  Na2SO4.10H.O . 

17.72 

18.58 

16.34 

19.82 

9.21 

27.80 

00 

CM 

00 

29.36f 

lO.OOf 

28.47| 

Invariant  points 


°C 

Solid  phases 

Liquid  phase 

%  CdS04 

%  Na2S04 

-17.7 

CdS04.|H20  +  Na2S04. 1011,0  +  Ice . 

-16.9 

CdS04.fH20  +  Ice . 

-14.S 

CdS04.fH20  +  CdS04.Na2S04.2H20  +  Na2SO4.10H2O . 

40.21 

4.59 

+31 

Na2SO4.10H2O  +  CdS04.Na2S04.2H20  +  Na2S04 . 

*t  =+12°C. 

t  Solid  phase  =  CdS04.Na2S04.2H20  +  Na2S04. 


S04 —  Cu++  Na+  (135) 

H;0  +  H2SO4  +  CuS04  +  Na2S04;  v.  Fig.  112  and  p.  342 


Sohd  phases 

II 

to 

0 

0 

Liquid  phase 

t  =  25°C 

% 

CuS04 

% 

h2so4 

% 

Na2S04 

% 

CuS04 

% 

h2so4 

% 

Na2S04 

A 

CuS04.5H20 . 

16.15 

18.47 

B 

CuS04.5H20  +  CuS04.3H20 . 

1.64 

51.50 

2. S3 

49.20 

C 

CuS04.3H20  +  CuS04.H20 . 

0.81 

61.54 

2.13 

55.72 

D 

NaHS04.H20 . 

58.79 

4.33 

56.25 

6.54 

E 

NaHS04.H20  +  Na3H(S04)2 . 

27.96 

25.42 

30.58 

27.02 

F 

Na3H(S04)2  +  Na2S04 . 

16.27 

35.37 

G 

Na2S04  +  Na2SO4.10H2O . 

8.62 

33.48 

H 

Na2SO4.10H2O . 

9.49 

21.90 

I 

Na2SO4.10H2O  +  CuS04.Na2S04.2H20 . 

6.28 

21.20 

J 

CuS04.Na,S04.2H,0  +  CuS04.5H20 . 

16.85 

10.95 

Na2SO4.10H2O  +  NasH(S04)2 . 

32.93 

16.51 

Na2SO4.10H2O  +  CuS04.5H20 . 

14.60 

10.44 

P 

CuS04.5H20  +  CuS04.3H20  +  CuS04.Na2S04.2H20 . 

1.59 

50.54 

2.51 

2.86 

47.08 

2.90 

Q 

CuS04.3H20  +  CuS04.H20  +  CuS04.Na2S04.2H20 . 

0.73 

59.91 

2.70 

2.17 

53.98 

2.50 

CuS04.5H20  +  Na2SO4.10H2O  +  CuS04.Na2S04.2H20 . 

8.74 

7.41 

13.66 

R 

NaHSO..H20  +  CuS04.Na2S04.2H,0 . 

0.77 

58.20 

4.63 

0.78 

55.52 

6.58 

S 

Na3H(S04)2  NaHS04.H20  Cu804.Na2S04.2H20 . 

0.11 

27.92 

25.42 

0.18 

30.46 

27.00 

T 

Na2S04  +  Na3H(S04)  +  CuS04.Na2S04.2H20 . 

0.15 

16.52 

32.91 

Na2S04  +  Na3H(S04)2  +  CuS04.Na2S04.2H20 . 

0.19 

16.19 

35.86 

T! 

Na2SO4.10H2O  +  Na2S04  +  CuS04.Na2SQ4.2H20 . 

0.44 

8.58 

33.30 
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S04  Cu++. — ( Continued  frorn 

p.  339) 

t  =  25 °C  (134) 

%  CuS04  |  %  H2S04 

CuS04.5H20 


18.47 

12.62 

5.92 

3.25 

2.63 

2.59 


0 

11.41 

25.53 

36.77 

42.15 

47.66 


CuS04.5H20  +  CuSO4.3H20 
2.83  |  49.23 

CuS04.3H20 
2.70  50.23 

2.19  54.78 

CuS04.3H20  +  CuS04.H20 
2.13  )  55.72 

CuS04.H20 


0.95 

0.17 

0.15 

0.19 


61.79 

77.93 

83.29 

85.46 


CuS0,.H20  +  CuS04 
0.43  |  85.76 

CuS04 

0.40  86.04 

0.19_ 92,70 

S04"  Cu++  Ca++ 

H20  +  CuS04  +  Ca  (OH)  2 
t  =  25°C  (30) 
g  CaO/1  |  g  SO,/l 
CaO.H20  +  CuO.(H20)x,  blue 
1.20  0.0 

1.78  0.872 

CaO.H20  +  CuO.(H20)x.- 
CaS04.2H20 
1.908  |  1 . 060 

CaS04.2H20  +  CuO.(H20)x, 
blue 


1.888 

1.816 

1.420 

1.358 


1.052 

1.032 

1.084 

1.112 


CaS04.2H20  +  CuO.(H20)x 
green 

1.120  1 . 144 

1.008  1.156 

0,880 _ 1.280 

S04-“  Cu++  Ca++ 

H20  +  CuS04  +  CaS04 
t  =  25°C  (30) 

%  CaS04  i  %  CuS04 
CaS04.2H20 


0.2064 

0.1142 

0.1976 

0.3546 

0.1930 

0 . 6005 

0.1841 

0.7214 

0.1732 

1.4581 

0.1700 

1.9323 

0  1639 

2.8682 

0 . 1650 

3.7855 

0 . 1659 

4 . 6980 

0.1679 

5 . 5495 

0.1758 

8.9207 

S04~-  Cu++  Ca++—  (Cont’d) 
%  CaS04  |  %  CuS04 

CaS04.2H20 


0.1787 

0.1741 


12.803 

16.444 


CaS04.2H20  +  CuS04.5H20 
0.1714  |  18.466 

t  =  25°C  (162) 
CaS04.2H20 


0 . 20854 

0.0 

0.18435 

0.1996 

0.1671 

0 . 7922 

0.1661 

1.5842 

0.17468 

3.267 

0.1944 

13.465 

SO 

4"  Cu++  Li+ 

h20  + 

CuS04  + 

Li2S04 

t 

=  30 

3C  (338) 

%  CuS04 

% 

Li2S04 

CuSO 

4.5H20 

20.32 

0.0 

17.50 

3.54 

16.10 

6.08 

13.55 

11.94 

12.14 

15.72 

11.04 

17.92 

CuS04.5H20 

+  Li2 

so4.h2o 

10.07 

20.52 

Li2S04.H20 

6.41 

22.23 

3.39 

23.59 

0.0 

25.24 

so4- 

-  Ag+ 

H20  + 

h2so4  + 

Ag2S04 

t 

=  25 

°C  (110) 

M  KH2S04/1 

M  KAg2S04/l 

Ag 

2S04 

0.0 

0 

.0257 

0.02 

0 

.0260 

0.04 

0 

.0264 

0.10 

0 

.0271 

0.20 

0 

.0275 

so4- 

Ag+  Cr207 

H20  +  Ag2S04  +  Ag2Cr207 

t 

=  25 

°C  (389) 

g  Ag/1 

g  so4/i 

g  Cr207/1 

Ag 

2S04 

6.484 

1.476 

Solid 

soln. 

I 

6.580 

1.4772 

0.296 

6.484 

1 . 46664 

0.296 

Solid  soln.  I  +  Ag2Cr207 

6.448 

1.4664 

0.272 

Ag2 

^r207 

6.520 

1. 

4468 

0.304 

5.524 

1. 

4304 

0.372 

0.2332 

0.920 

so4- 

--  Ag+  Ca++  K+ 

H20  +  Ag2S04  +  CaS04  + 

K2SO 

4;  t 

=  25°C  (94) 

M  per  1000M 

H20 

Ag2S04 

k2 

S04 

CaS04 

CaS04.2H20 

+  CaS04.- 

Iv2SO 

4.H2O  Ag2S04 

0.551 

3. 

35 

0.242 

S04-“  Cu++  Na+;  v.  p.  340  and  342 
SO4--  Cu++  K+  (73) 

H20  +  CuS04  +  K2S04 


Liquid  phase — M  per  1000M  H2O 


Solid  phases 


t  =  25°C  |  t  =  51CC  |  t  =  61°C 


CuS04 

KsS04 

CuSOi 

k2so4 

CuS04 

K2SO4 

1.410 

2.073 

2.419 

1.415 

0.014 

CuS04.5H20 . 

1.430 

0.037 

1.457 

0.086 

1.477 

0.110 

1.504 

0.150 

CuS04.5H20  +  CuS04.- 

K»S04.fiH,0 

1.570 

0.225 

2.266 

0.618 

2.586 

0.838 

1.525 

0.228 

0.677 

0.706 

0.728 

0.932 

1.149 

0.261 

0.955 

0.270 

CuS04.K2S04.6H,0 . 

0.365 

0.331 

0.350 

0.350 

0.237 

0.412 

0.120 

0.598 

CuS04.K2S04.6H20  + 

K2S04 . 

0.092 

0.737 

0.312 

1.036 

0.422 

1.187 

K2S04 . 

r 

0.060 

0.708 

0.923 

1.064 

l 

0.661 

SOr- Ag+  N a+  (20) 

H20  +  Ag2S04  +  Na2S04;  liquid  phase  in  g  per  lOOg  H20 


t  =  33  °C 

t  =  51°C 

t  =  75°C 

t  =  100°C 

Ag2S04|Na2S04 

Ag2S04  Na2S04 

Ag2S04  Na2S04 

Ag2S04|Na2S04 

Solid  soln. 


0 

972 

5 

345 

1 

173 

5 

407 

1 

458 

5 

368 

1 

651 

5 

336 

1 

150 

10 

056 

1 

377 

10 

116 

1 

697 

9 

813 

2 

012 

10 

153 

1 

320 

15 

185 

1 

572 

15 

146 

1 

934 

15 

260 

2 

312 

15 

532 

1 

448 

20 

093 

1 

705 

20 

247 

2 

075 

19 

978 

2 

351 

25 

452 

1 

548 

25 

412 

1 

787 

25 

196 

2 

161 

25 

556 

2 

260 

29 

714 

1 

570 

29 

556 

1 

802 

29 

230 

2 

138 

29 

662 

2 

012 

34 

718 

1 

549 

34 

732 

1 

727 

34 

625 

1 

910 

35 

278 

1 

687 

38 

635 

1 

462 

39 

447 

1 

540 

39 

302 

1 

603 

38 

944 

1 

158 

40 

160 

1 

199 

44 

693 

1 

188 

42 

914 

1 

156 

41 

365 

0 

932 

46 

976 

0 

882 

44 

464 

For  temperatures  above  33°C,  Barre  (20)  found  a  continuous 
series  of  solid  solutions  for  the  concentrations  studied;  the  curves 
representing  the  ratios  of  Na2S04  to  Ag2S04  in  solutions  saturated 
with  this  solid  all  showed  a  maximum  corresponding  to  the  points 
at  which  the  solid  phase  contained  40%  Na2S04.  Below  33°C 
the  solubility  of  Ag2S04  increased  with  increasing  Na-jSCL. 


S04“-  Ag+  K+ 

H20  +  Ag2S04  +  K2S04 
t  =  25°C  (HO) 


M  KK2S04/1  I  M  KAg2S04/l 
Ag2S04 


0.0 

0.0257 

0.02 

0.0246 

0.04 

0.0236 

0.10 

0.0231 

0.20 

0 . 0232 

S04--  Mn++  Na+ 
H20  R  MnS04  +  Na2S04 
t  =  35°C  (346) 

%  MnS04  |  %  Na2S04 

MnS04.H20 
39.45  0.0 

33.92  5.23 

MnS04.H20  +  9MnS04.- 
10Na2SO4 

32.91*  I  7.70* 


S04--  Mn++ 

Na+. — ( Cont’d ) 

%  MnS04 

%  Na2S04 

9MnS04. 

10Na2SO4 

31.05 

9.20 

27.67 

10.76 

22.14 

14.28 

14.58 

20.01 

9MnSO4.10Na2SO4  + 

MnS04.3Na2S04 

13.96 

21.91 

MnS04.3 

Na2S04 

12.19 

22.49 

10.45 

23.41 

7.43 

26.58 

5.69 

29.31 

MnS04.3Na2S04  +  Na2S04 

5.11 

30.52 

Na 

2so4 

2.96 

31.33 

0 

33.0 

*  Average  of  several  determinations. 
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SO4--  CU++  Na+  (232,  345) 

H20  +  CuS04  +  Na2S04;  v.  Fig.  113 


Solid  phases 

Liquid  phase  (232)* — <y0 

A  =  % 

CuS04; 

or  more 

%  B  = 
results) 

%  Na2S04  (largely  mean  of  two 

t  = 

0°C 

II 

t— 1 

O 

O 

O 

12°C 

t  = 

15°C 

l  =  17.7°C 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

%  A 

!•  %  B 

%  A 

%  B 

CuS04.5H20  +  Na2SO4.10H2O . 

13.40 

6.23 

14.90 

9.46 

14.83 

9.82 

15.09 

11.64 

CuS04.5H20  +  CuSO4.Na2SO4.2H2O . 

14.99 

13.48? 

CuSO4.Na2SO4.2H2O . 

14.34 

13.34 

t  =  26°C 

t  =  32.2°C 

CuSO4.Na2SO4.2H2O  +  Na2SO4.10ILO . 

5.51 

22.45 

1.47 

32.44 

Solid  phases 


CuS04.5H20  +  CuSO4.Na2SO4.2H2O .  . 

CuSO4.Na2SO4.2H2O . 

CuSO4.Na2SO4.2H2O  +  Na2SO4.10H2O 


Liquid  phase  (232)* — %  A  =  %  CUSO4;  %  B  =  %  Na2S04 
(largely  mean  of  two  or  more  results) 


t  =  19.5°C 

t  = 

23°C 

t  = 

30°C 

t  =  40.15°C 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

15.62 

12.06 

16.40 

11.35 

17.97 

9.95 

20.56 

14.54 

12.90 

14.37 

12.76 

14.07 

12.37 

13.73 

12.26 

11.84 

15.12 

8.19 

18.72 

2.61 

28.38 

Liquid  phase — g  per  lOOg  H20  (345) — -A  =  CuS04;  B  =  Na2S04 


Solid  phases 

t  = 

15°C 

t  =  20°Ct 

t  = 

25°C 

t  =  35°C 

A 

B 

A 

B 

A 

I  B 

1  A 

B 

CuS04.5H20 . 

16.05 

0 

17.52 

0 

18.24 

0 

21.06 

0 

CuS04.5H20  +  CuSO4.Na2SO4.2H2O . 

15.54 

11.85 

16.86 

10.97 

19.28 

8.98 

CuSO4.Na2SO4.2H2O  +  Na2S04. 10H2O . 

11.22 

15.45 

6.28 

21.18 

CuS04.5H20  +  Na2SO4.10H2O . 

14.88 

11.42 

Na2SO4.10H2O . 

0 

11.63 

0 

16.25 

0 

21.89 

CuSO4.Na2SO4.2H2O  +  Na2S04 . 

1.46 

32.12 

Na2S04 . 

0 

33.07 

*  Some  of  these  data  were  compiled  by  Koppel  (232)  from  other  sources,  t  Data  from  Massink  (255). 


Invariant  points  (232) 


°c 

Solid  phases 

Liquid  phase 

%  CuS04 

%  Na2S04 

-  3 

-  2 

CuS04.5H20  +  Na2SO4.10H2O  +  Ice . 

CuS04.5H20  +  Ice . 

+  16  7 

32 

CuS04.5H20  +  CuSO4.Na2SO4.2H2O  +  Na2SO4.10H2O . 

Na2SO4.10H2O  +  CuSO4.Na2SO4.2H2O  +  Na2S04 . 

15.02 

12.62 

SO4-- 

Mn++  K+ 

SO4-  -  Mn++  K+ ■ —  (Cont’d) 

H20  +  MnS04  +  K2SO4 

%  MnS04 

%  K2SO4 

t  =  25°C  (72.5) 

MnS04.4H20 

%  MnS04 

%  K2SO4 

39.03 

0.43 

k2so4 

39.10 

0 

0 

10.59 

SO4--  Mn04-  Na+  K+ 

6.30 

11.27 

H2O  Na2S04  KMn04 

15.22 

12.04 

t  =  25 

°C  (386) 

K2SO4  +  K2S04.MnS04.- 

%  KMn04 

%  Na2S04 

6H20 

IvMn04 

16.58 

12.31 

7.10 

0.00 

K2SO4.MnSO4.6H2O 

7.33 

0.88 

19.27 

10.06 

7.83 

4.62 

30.47 

5.27 

7.75 

7.05 

35.58 

4.30 

7.67 

9.34 

37.28 

4.20 

7.27 

12.85 

MnS04.4H2 

O  +  K2SO4.- 

6.68 

17.05 

MnSC 

4.6H2O 

6.25 

19.43 

37.92 

4.15 

KMn04  +  Na2SO4.10H2O 

MnS04.4H,0 

5.91 

21.04 

38.21 

3.03 

NaSO4.10H2O 

38.42 

2.46 

0.0 

21.80 

38.54 

1.87 

S04  MnO< 

-  K+;  v.  p.  343 

SO4--  Fe++:  H20  +  H2SO4  +  FeO 
t  =  25°C  (228);  Fig.  114  and  p.  343 


Solid  phases 

Liquid  phase 
%  FeO  |  %  SO3 

A 

FeO.SO3.7H2O . 

5 

55 

21 

56 

B 

FeO.SO3.4H2O  +  FeO.SO3.7H2O . 

4 

05 

31 

78 

C 

FeO.SO3.7H2O  +  FeO.SO3.H2O . 

3 

30 

34 

78 

D 

FeO.SO3.H2O . 

0 

026 

58 

12 

E 

FeO.SO3.H2O  +  2FeO.3SO3.2H2O . 

0 

066 

66 

98 

F 

2FeO.3SO3.2iLO . 

0 

070 

70 

78 

G 

2Fe0.3S03.2H20  +  Fe0.2S03.H20 . 

0 

09 

73 

01 

II 

FeO.2SO3.H2O  +  FeO.4SO3.3H2O . 

76 

80 

I 

FeO.4SO3.3iLO . 

0 

014 

79 

81 

S04~~  Fc '  '  Li+;  v.  p.  343 


S04--  Fe++  K+  (239) :  h20  +  FeS04  +  K2S04 

Solubility  data  which  seem  to  indicate  that  in  solutions  con¬ 
taining  equivalent  proportions  of  FeS04  and  K2S04  the  following 
equilibria  exist: 

K2SO4.FeSO4.6H2O  K2SO4.FeSO4.4H2O  at  30°C. 

K2SO4.FeSO4.4H2O  ^  K2SO4.FeSO4.2H2O  at  87°C. 

K2SO4.FeSO4.6H2O  <— *  K2SO4.FeSO4.2H2O  at  54 °C  (meta¬ 
stable). 
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S04-~  MnOr  K+ 
H2O  -I-  K2SO4  KM11O4 
t  =  25°C  (386) 

%  KMn04  I  %  K2SO4 

KM11O4 


7.10 

0.00 

6.59 

0.80 

5.92 

1.98 

4.52 

4.57 

3.87 

7.79 

KM11O4 

+  K2SO4 

3.55 

9.26 

SO  4--  Fe++ 

H20  +  H2S04  +  FeS04 

t  =  25°C  (396) 

M  HH2SO4/I  |  %  FeS04 

FeS04.7H20(?)  + 


0.0 

2.25 

6.685 

10.20 


22.84 

19.03 

13.40 

10.30 


FeS04.H,0 


12.46 

15.15 

19.84 


7.26 

4.015 

0.1522 


*  Excess  of  FeS04.7Hj0  used. 


S04--Fe++  Li+ 
H20  +  FeS04  +  Li2S04 

t  =  30°C  (343) 


%  FeS04 

%  Li2S04  | 

%  FeS04 

%  Li2S04 

FeS04.7H20 

Li2S04.H20 

24.87 

0 

15.39 

16.80 

22.45 

4 

12.68 

18.31 

21.15 

5.58 

5.32 

22.15 

18.79 

11.16 

3.74 

23.15 

16.51 

15.81 

0 

25.10 

FeS04.7H20  - 

h  Li2S04.H20 

16.11* 

16.51* 

*  Average  of  two  or  more  results. 


SO4--  Fe++  Na+  (233) 
H20  +  FeS04  +  Na2S04 


Solid  phases 


Liquid  phase  (largely  mean  of  two  or  more  results)— 
%  A  =  %  FeS04;  %  B  =  %  Na2S04 


t  =  0°C 


t  =  15.5°C  |  t  =  18.8°C  |  t  =  23°C  |  t  =  24.92°C 


%  A 

%  B 
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%  B 
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15.13 

FeSO4.Na2SO4.4H2O  +  Na2SO4.10H2O . 

18.23 

14.83 

13.83 

18.04 

Solid  phases 


Liquid  phase  (largely  mean  of  two  or  more  results)- 
%  A  =  %  FeS04;  %  B  =  %  Na2S04 


t  =  27°C 


t  =  28°C 


t  =  31°C 


t  =  35°C 


t  =  40°C 


%  A 
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FeSO4.Na2SO4.4H2O  +  Na2S04 . 

7.66 

24.41 

4.58 

29.50 

4.04 

30.49 

4.09 

30.67 

Invariant  points 


Solid  phases 

Liquid  phase 

%  FeS04 

%  Na2S04 

FeS04  7H20  +  Na2S04  10H2O  +  Ice  . 

2 

FeSOi  7HoO  +  Ice  . 

+  18.5 
31.4 

FeSO/  7H«0  +  FeS04  Na2S04  4H->0  +  Na2SO4.10H2O . 

18.07 

13.95 

Na,S04  IOHoO  +  FeS04  Na2S04  4H20  +  Na2S04 . 

SO4--  Fe+++  (300) 

H20  +  S03  +  Fe2(S04)3;  v.  Figs.  115  and  116 


Liquid  phase 

t.  -  i4n°o- 

t  = 

50°C 

t  = 

75°C 

t  =  110°C 

t  =  200  C 

Solid  phases 
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0.14 
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0.34 

1.00 
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0.53* 

0.39 

0.79 

0.90 

1.53 

u  n  5Tro„n..  qtt„0('?'i  . 
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2.30 
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1.62 

0.08t 

0.831 

0.01 

0.82 

0.56 
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Fe203 . • 

0.03 

1.34 

0.05 

2.60 

9SO,  tt«o  . 

0.63 

5.58 

2.59 

4.08 

1.72 

2.79 

5.58 

8.93 

1.18 

4.06 

5.71 

9.09 

3.40 

5.24 

1.71 

5.25 

3Fe203.4S03.9H20 . ■ 

7.19 

11.19 

5.54 

8.88 

3.51 

8.25 

15.43 

20.08 

9.46 

14.95 

7.78 

14.31 

16.09 

20.81 

11.23 

17.73 

9.84 

17.65 
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S04--  Fe+++. — ( Continued ) 


Liquid  phase 


Solid  phases 

t  = 

50°C 

t  = 

75°C 

t  = 

110°C 

t  =  140°C; 
v.  Fig.  115 

t  =  200°C 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

Fe203 

SO3 

Fe203 

SO3 

Fe203 

SO  3 

Fe203 

SO  3 

Fe203 

SO., 

3Fe2O3.4SO3.9H2O  +  Fe2O3.2SO3.5H2O . 

17.96 

22.96 

17.78 

23.10 

3Fe*0«.4S0«.9H.0  4-  Fe,0,.2S0a.H,0 . 

14.31 

22.71 

17.08 

27.42 

12.05 

22.39 

1.61 

9.08 

19.74 

30.80 

15.35 

30.88 

1.69 

11.39 

19.04 

30.97 

3.50 

19.43 

Fe2O3.2SO3.H2O . 

2.40 

2.59 

23.78 

33.14 

2.00 

41.87 

2.00 

45.05 

1.91 

48.94 

Fe2O3.2SO3.5H2O . 

20.13 

27.18 

2Fe203.5S03.17H20 . 

20.70 

28.40 

2Fe203.5S03.17H20  +  Fe2O3.2SO3.5H2O . 

20.93 

30.11 

2Fe,0,.5S0,.17H,0  4-  Fe,0,.3S0,.7H»0. 

16.78 

30  72 

Fe2O3.3SO3.7H2O . | 

10.26 

8.56 

31.91 

32.52 

Fe2O3.3SO3.7H2O  Fe2O3.3SO3.6H2O . 

18.13 

32.32 

10.22 

32.03 

3.71 

37.10 

Fe2O3.3SO3.6H2O . ] 

3.47 

35.07 

1.02 

47.67 

1.26 

41.38 

Fe9O2.3SO3.6H9O  +  Fe9O3.4SO2.9H9O . 

4.59 

35.51 

5.55 

33.96 

0.71 

38.68 

0.81 

45.45 

Fe2O3.4SO3.9H2O . 

0.34 

0.10 

41.18 

48.44 

0.15 

0  12 

47.61 

54.63 

0.43 

0.48 

48.03 

53.45 

0.09 

55.34 

Fe9O3.3SO3.6H9O  4-  Fe,0-..3S(). . 

0.64 

0.36 

53.31 

58.00 

1.35 

52.12 

0.16 

61.01 

0.85 

53.44 

Fe203.3S03 . 

0.11 

0.08 

65.49 

74.95 

0.08 

0.05 

68.14 

73.54 

0.03 

74.88 

0  04 

76.17 

0.07 

59.20 

0.12 

56.25 

0.15 

59.80 

Fe2O3.4SO3.3H2O . 

0.08 

0.07 

62.34 

75.37 

0.07 

0.07 

61.73 

74.14 

0.13 

0.09 

61.96 

67.54 

0.06 

72.50 

*  Solid  phase  both  crystalline  and  amorphous,  f  FezOa.ILO  crystalline  in  Bolid  phase. 


S04—  Fe+++  (9):  H20  +  H2S04  +  Fe203;  v.  Fig.  116 
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Liquid  phase 
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7Fe203.15S03 . 

17.52 

29.85 
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1 

18.56 

29.98 

Fe2O3.3SO3.7H2O  +  basic  solid  so 

lution . 

18. 6S 

29.64 

17.96 

25.42 

19.98 

29.19 

14.00 

17.71 

19.78 

27 . 90 

Basic  solid  soln . 

11.60 

13.85 

15.53 

17.62 

6.81 

7.60 

13.51 

14.58 

G 

7.91 

8.19 

*  Cameron  and  Robinson  (65)  found  FeAh^SOs.lOHsO,  Fe2O3.3SCh.l0H2O  and  no  definite  basic  salts.  Recoura  (306)  found  two  isomeric  forms  oi 
Fe2O3.3SO3.9H2O  and  7Fe2O3.l8SO3.H2O.  Wirth  and  Bakke  /399)  found  Fe2O3.4SO3.9H2O,  Fe2O3.4SO3.3H2O,  Fe2O3.3S0s  9H20  FenOs  5SOs  18H2J> 
3Fe20.3.8SO».27H20,  and  Fe2G*  O.8SO3.  ’  ’ 
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SOr-  Fe+++  A1+++  :  H20  +  Fe2(S04)3  +  A12(S04)3;  t  =  ?  poo) 


%  A12(S04)3 

%  Fe2(S04)3  ||  %  A12(S04)3 

%  Fe2(S04)3 

A12(S04)3 

A12(S04)3  +  2Fe203.5S03.- 

27.82 

0.00 

I8H2O 

24.21 

9.82 

10.46 

31.90 

21.64 

13.02 

2Fe203.5S03.18H20 

15.22 

23.28 

8.82 

34.02 

5.20 

38.83 

I 

1  0.00 

44.97 

S04-“Fe(CN6) - Ca++  K+ 

H20  +  Ca3(Fe(CN)G)2  + 
K2S04 


t  =  25°C  (94) 

M  per  1000M  H20 


k2so4 


CaS04 


K3Fe- 
(CN)a 

CaS04.2H20  +  CaS04.- 
K2S04.H20 

0.26  I  0.89  |  6.60 


S04--  Fe+++  A1+++  K+  (212) 

H20  +  Fe2Iv2(S04)4  +  A12K2(S04)4;  v.  Fig.  117 
The  author  determined  the  vapor  pressures  of  ten  solid  solu¬ 
tions  containing,  as  determined  by  analysis,  from  1.7  to  95.8%  of 
the  aluminium-containing  component.  He  calculated  the  relative 
proportions  of  the  two  components,  in  the  solutions  from  which 
these  solids  separated,  from  the  volumes  of  saturated  solutions  of 
the  component  salts  used  in  preparing  the  mixtures.  The  rela¬ 
tion  between  the  composition  of  the  solid  and  liquid  phases  was 
shown  by  a  graph  (Fig.  117). 


S04--Fe(CN)6 - Ca++K+ 
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S04-“Ni++  K+ 
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%  NiS04  |  %  K2S04 

k2so4 

0  |  10.59 

K2S04  +  K2S04.NiS04.6H20 
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S04-  -  Co++  Na+  (233) 
H20  +  CoS04  +  Na2S04 


Liquid  phase 
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Invariant  points 
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Solid  phases 

Liquid  phase 
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CoS04.7H20  +  CoS04.6H20 . 

18.57 

16.09 

*t  =  18.50°C. 


S04"  Ni++  Na+  (233) 
H20  +  NiS04  +  Na2S04 


Liquid  phase — largely  mean  of  two  or  more  results 
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SOr-  Ni++  Na +.— (Continued) 


Invariant  points 


Solid  phases 

Liquid  phase 

°c 
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%  Na2S04 
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N1SO4  7H>0  +  Na2SO4.10H2O  +  Ice . 

—  4 
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+  16.5 
31.5 
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17.52 

NiS04.7H-0  +  NiS04.6H20 . 

31.8 

Na2S04.10H20  +  NiSO4.Na2SO4.4H2O  +  Na2S04 . 

SOr"  B407--  Na+  (327) 

H20  +  Na2S04  +  Na2B407;  v.  Fig.  123 
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*  Mean  of  more  than  one  determination, 
t  Boiling  point. 
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S04-“  Cr+++  A1+++  K+  (212) 

H20  +  Cr2K2(S04)4  +  A12K2(S04)4;  v.  Fig.  118 
The  author  determined  the  vapor  pressures  of  eleven  solid  solu¬ 
tions  containing,  as  determined  by  analysis,  from  4.5  to  97.6% 
of  the  aluminium-containing  component.  He  calculated  the 
relative  proportions  of  the  two  components  in  the  solutions  from 
which  the  solids  separated  from  the  volumes  of  saturated  solutions 
of  the  component  salts  used  in  preparing  the  mixtures.  The 
relation  between  the  composition  of  the  solid  and  liquid  phases 
was  shown  by  means  of  a  graph  (Fig.  118). 


SO4  Cr04 

H,0  +  H2S04  +  H2Cr04;  v.  Fig.  119;  <  =  25°C  (146) 


Solid  phases 

Liquid  phase 

%  Cr03 

%  S03 

A 

65.86 

0 

50.65 

7.7S 

31.68 

19.63 

B 

► 

Cr03 . 

11.82 

35.28 

C 

0.44 

55.62 

0.87 

62.45 

3.44 

65.51 

■ 

4.09 

65.99 

D 

3.96 

66.57 

CrOa.SO* . 

1.97 

69.76 

2.60 

72.24 

0.85 

73.62 

E 

0.94 

78.35 

CrO3.SO3.H2O . 

0.42 

79.94 

F 

l 

1.59 

85.32 

t  =  23°C  (264) 

%  H2S04  1 

%  Cr08  ||  %  H2S04  1 

%  Cr03 

Cr03 


14.43 

29.25 

84.04 

1.24 

33.96 

14.23 

92.40 

0.11 

60.07 

1.01 

97.20 

0.42 

79.03 

0.79 

99.40 

0.16 

SO4--  Cr04  Na+  (377) 

H20  +  Na2S04  +  Na2Cr04;  v.  Fig.  120 


Solid  phases 

t  = 

Liquid  phase 
15°C  |  t  = 

25°C 

%  Na2- 
Cr04 

%  Na2- 
S04 

%  Na2- 
Cr04 

%  Na2- 

so4 

A 

0.0 

11.70 

0.0 

21.90 

3.92 

10.08 

2.53 

20.12 

8.91 

8.35 

4.95 

18.62 

14.90 

6.41 

9.66 

16.49 

Solid  soln.  I* . 

20.03 

5.05 

14.85 

13.87 

28.49 

3.18 

23.73 

10.69 

36.44 

0.47 

37.45 

0.0 

B 

Solid  soln.  I  +  Na2S04. .  .  . 

31.70 

8.45 

( 

32.34 

8.03 

Na2S04 . 

38.59 

4.44 

C 

Na2S04  +  Na2Cr04.6H20. . 

42.48 

2.79 

D 

Na2Cr04.6H20 . 

45.76 

0.0 

*  Solid  soln.  I.  Between  0  and  19.52°C,  Na2SO4.10H2O  and  Na2CrO4.10H2O 
form  a  continuous  series  of  solid  solutions.  Between  19.52  and  32.38°C  the 


S04  “  Cr04--  Na+. — ( Continued ) 


Liquid  phase  (292) 


Solid  phases  (2 92 ) 

t  = 

28°  C 

t  = 

31°C 

1  = 

33°C 

%  Naa- 
CrOj 

%  Nar- 

S04 

%  Naa- 
OO4 

%  Nar- 
SO4 

%  Naj- 
CrC>4 

%  Na2- 
SO4 

Na2SO4.10H2O . 

0.0 

26.31 

0.0 

30.61 

2.49 

24.61 

1.35 

29.82 

8.46 

20.91 

3.05 

28.93 

Solid  soln. A  * . 

11.32 

19.79 

3.78 

28.59 

14.18 

18.25 

5.05 

27.94 

17.28 

16.49 

6.38 

27.07 

Solid  soln.  A  +  NaaSOj. .  .  . 

21 . 39f 

15.181 

6.52 

27.05 

24.54 

12.61 

8.05 

26.05 

0.0 

33.27 

27.64 

10 . 39 

10.95 

23.29 

4.08 

29.85 

32.29 

7.35 

14.12 

20.20 

7.03 

26.89 

Na2S04 . 

40.61 

3.37 

19.43 

16.33 

11.11 

23.39 

30.89 

8.13 

19.73 

16.27 

37.95 

4.43 

25.19 

12.61 

35.25 

6.16 

Na2S04  +  Na2Cr04.4H20... 

44.14t 

2.201 

45.75 

1.88 

45.27 

1.49 

Na2Cr04.4H20 . 

46.07 

0.74 

46.13 

0.0 

46.78 

0.0 

46.75 

0.G 

*  Solid  soln.  A  =  NajSOi.lOlLO  +  Na2CrOi.l0H2O.  t  Mean  values. 

SOr-  Cr04  K+ 


H20  +  K2S04  +  K2Cr04;  v.  Fig.  121;  «  =  25°C  (2) 


Solid  phases 


Liquid  phase — g  per 
lOOg  H20 


%  K2Cr04 

k,so4 

K2Cr04 

K2S04 . 

12.10 

0.0 

0.33 

10.86 

1.94 

0.66 

10.25 

4.36 

1.47 

8.98 

7.81 

2.55 

7.12 

14.65 

4.04 

5.72 

20.83 

Solid  soln . 

6.28 

4.82 

27.36 

11.98 

3.33 

40.93 

21.89 

2.36 

51.81 

38.69 

1.84 

58.40 

62.28 

1.17 

61.39 

82.84 

0.76 

63.09 

K2Cr04 . 

0.0 

64.62 

S04--  MoQ4--  K+ 


k2so4 


Solid  soln 


K2Mo04 


H20  +  Iv2S04  +  K2Mo04;  t  =  25°C  (2) 


Solid  phases 


Liquid  phase — g  per 
lOOg  H20 


%  K2MoQ4  1  K2SQ4  1  K2MoQ4 


12 

10 

0 

0 

0 

25 

8 

55 

4 

73 

0 

42 

3 

95 

17 

48 

0 

82 

2 

13 

45 

89 

1 

02 

1 

50 

99 

49 

1 

45 

1 

27 

107 

5 

1 

67 

0 

98 

127 

2 

5 

25 

0 

72 

177 

0 

17 

24 

0 

46 

180 

7 

0 

0 

184 

6 

S04-“  B407--  Na+;  v.  p.  346 


SOr  -  A1+++:  H20  +  H2S04  +  A12(S04)3;  t  =  25°C  (396) 


M  K  H2S04/1 


g  Al2(S04)s  per 
g  soln. 


M  H  H2S04/1 


g  A12(S04)3  pel 
g  soln. 


sulfate  dissolves  some  chromate  but  the  chromate  does  not  dissolve  sulfate  (289). 
Transition  temperatures  (308) 

Na2CrO4.10H2O  ~  Na2Cr04.6H20  at  19.52°C. 

Na2Cr04.6H20  «•  Na2Cr04.4H20  at  26.6°C. 

Na2Cr04.4H20  «  Na2Cr04  at  62.8°C. 


0.0 

27.82 

10.89 

5.07 

1.1 

29.21 

15.15 

1.216 

2.16 

26.21 

20.10 

1.243 

4.32 

20.44 

24.92 

2.915 

6.17 

15.40 

Na2SO4.10H2O  Na2SQ4  at  32.383°C. 


*  Excess  of  A12(S04)3.18H20  used. 
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INTERNATIONAL  CRITICAL  TABLES 


S04-- 

A1+++  K+ 

so4- 

“  La+++ 

H20  -|-  A12(S04)3  -|-  k2so4 

H20  +  H2S04  +La2(S04)3 

t  =  25°C  (42) 

t  =  25°C  (395) 

%  A12(S04)3 

1  %  k2so4 

M  KH2S04/1 

I  %  La2(S04)3 

A12(S04)3.18H20 

La2(S04)3.9H20 

27.70 

0 

0.0 

2.483 

28.00 

0.98 

0.505 

2.934 

A12(S04)3.18II20  +  A12(S04)3.- 

1.10 

3.118 

K2S04.24H20 

2.16 

3.156 

30.22 

1.93 

3.39 

2.465 

AI2(S04)  3.K2S04.24H20 

4.321 

1.927 

27.91 

1.94 

6.685 

0.9217 

14.98 

1.46 

9.68 

0.4617 

11.29 

1.45 

12.60 

0.3709 

8.43 

1.71 

15.15 

0.3073 

6.14 

1.86 

SO4--  La+++  Na+ 

4.49 

2.27 

H2O  +  La2(S04)3  4“  Na2S04 

3.06 

3.54 

t  =  18°C  (22) 

1.85 

7.24 

g  per  lOOg  H20 

1.46 

10.57 

La2(S04)3 

Na2S04 

A12(S04),.K2 

S04.24H20  + 

La2(S04)3.?H20 

Iv2S04 

2.130 

0.0 

1.33 

11.50 

0.997 

0.395 

k2so4 

0.353 

0.689 

0.75 

10.69 

0.129 

1.136 

0 

10.75 

0.044 

2.480 

0.016 

5.548 

S04--  La+++  K+ 

H20  4"  La2(S04)3  4-  K2SO4 

sor 

-  Sc+++ 

t  =  16 

5°C  (22) 

H2O  H2SO4  -f-  Sc2 (SO 4)  3 

g  per  lOOg  H20 

t  =  25°C  (398) 

La2(S04)3 

k*so4 

M  KH2S04/1 

g  Sc203/100g  of 

La2(S04)3.?H20 

liquid 

2.208 

0.0 

Sc2(S04)3.5H20 

0.727 

0.247 

0 

10.32 

0.269 

0.496 

0.5 

10.60 

0.185 

0.846 

1.0 

7.192 

0.054 

1.029 

4.86 

3.026 

0.022 

1.156 

9.73 

0.476 

so.-- 

Ce+++ 

Sc2(S04 

)3.3H2S04 

H2O  4~  H2SO4  4“  Ce2(S04)3 

22 . 35 

0.175 

t  =  25°C  (395) 

M  kh2so4/i 

%Ce2(S04)3 

Ce2(S04)3.8H,0 

0.0 

7.60 

S04"-  Y+++  Na+ 

0.1 

7.618 

H2O  -("  ^2(804)3  +  N&2S04 

1.1 

6.00 

t  =  25°C  (221) 

2.16 

5.018 

%  Na2S04 

%  y2(S04)3 

4.32 

3.301 

Y2(S04)3.?H20 

6.685 

1.505 

1.21 

5.25 

9.68 

0.733 

3.50 

5.79 

15.15 

0.239 

5.47 

6.52 

S04 —  Ce+++  Na+ 

Y2(S04)3.?H20  +  Na2S04.- 

H20  +  Ce2(S04)3  +  Na2S04 

Y2(S04)3.2H20 

t  =  19°C  (22) 

7.29 

7.21 

g  per  lOOg  H20 

Na2S04.  Y2(S04)  3.2H20 

Ce2(S04)3 

Na2S04 

6.67 

5.16 

Ce2(S04)3.?H20 

8.93 

3.01 

9.648 

0.0 

9.99 

2.07 

0.637 

0.328 

11.62 

1.75 

0.259 

0.684 

13.96 

1.51 

0.0937 

1.091 

15 . 33 

1.54 

0.0303 

1.699 

16.96 

2.45 

0.012 

2.640 

21.75 

1.17 

0.0037 

7.710 

SOr-  Ce+++  K+ 


H20  +  Ce2(S04)3  +  K2S04 


t  =  16°C  (22,  401.2) 

g  per  lOOg  H20 

Ce2(S04)3 

k2so4 

Ce2(SO 

4)3.?h2o 

10.474 

0.0 

0.956 

0.178 

0.432 

0.510 

0.250 

0.726 

0.0419 

1.290 

so  4-- 

Ce++++ 

H*0  +  H2S04  +  Ce02 

t  =  25°C  (365) 

g  Ce02/1 

g  SO  a/1 

Ce02.S03.2H20* 

6.303 

20.496 

3.693 

13.8424 

2.245 

9 . 3328 

1.4365 

6 . 3792 

0.7395 

2.4879 

0 . 3560 

0 . 9988 

0 . 2366 

0.4775 

0.1100 

0 . 2053 

*  This  yellow  basic  salt  was  tested 
for  cerous  salt  with  negative  result. 


SOr  -  Sm+++ 

H20  +  H2SO4  +  Sm2(S04)3 
t  =  25°C  (395) 

M  MH2S04/I I  %  Sm2(S04)3 
Sm2(S04)3.8H20 


0 

0 

3 

426 

0 

1 

3 

441 

0 

505 

3 

352 

1 

1 

3 

075 

2 

16 

2 

416 

6 

175 

0 

7025 

12 

60 

0 

1107 

SO4-- 

Gd+++ 

H20  +  H2SO 

4  +  Gd2(S04)3 

t  =  25 

°C  (395) 

M  HH2S04/1 

%  Gd2(S04)3 

Gd2(SQ4)3 

0.0 

2.981 

0.1 

3.291 

0.505 

3.931 

1.1 

3.807 

2.16 

2.974 

6.175 

0.8777 

12.60 

0.0867 

SO4  Er+++ 

H20  +  H2S04  +  Er2(S04)3 

t  =  25 °C  (395) 

M^H2S04/1|  %  Er2(S04); 


Er2(S04)3.8H20 


0.0 

11.94 

0.1 

12.02 

0.505 

10.164 

1.10 

8.549 

2.16 

6.473 

6.175 

1.521 

12.60 

0.1386 

S04  Be 

++  ( =  G1++) 

H20  +  H2S04  +  BeS04 

t  =  25°C  (4i) 

%  BeS04 

|  %  h2so4 

BeSO 

4.4H20* 

29 

94 

0 

20 

51 

12.91 

15 

91 

19.17 

13 

65 

22.36 

8 

61 

32.04 

5 

25 

40.34 

3 

54 

46.59 

2 

04 

55.50 

0 

98 

62.02 

0 

89 

66.07 

0 

86 

66.10 

t  =  25 

3C  (396) 

m  y>n 

2S04/lf 

%  BeSO  4 

BeSO 

4.6H20 

0 

0 

8.212 

1 

1 

8.429 

2 

11 

7.944 

4 

32 

6.603 

8 

70 

5.631 

10 

80 

5.773 

12 

60 

6.628 

BeSO 

4.4H20 

14 

50 

5.438 

16. 

96 

3.640 

19. 

84 

2.244 

20. 

78 

2.128 

24. 

92 

2.185 

*  The  author  states  that  he  could  uot 

get  any  evidence 

for  BeS04.6H20  as 

given  by 

Wirth  (39 

6)  and  that  his  val- 

ues  for  solubility  of  BeS04.4H20  were 

considerably  less  than  those  of  Wirth. 

t  Plus 

in  excess 

of  BeS04.6H20. 

so4 

Be++  (  =  Gl++) 

H20  +  BeO  +  BeS04 

2 

=  25°C  (361.5) 

Gives 

data  for  solubility  of 

BeS04.4H20  in  solutions  con- 

taining 

varying  concentration? 

of  BeO. 

S04--Gl++(=  Be++)  K+:H20  +  GISO4 +  K2S04;<  =  25°C  (45); 

v.  Fig.  124 


Solid  phases 


A 


K2S04 


Liquid  phase 


% 

% 

k2so4 

giso4 

10.75 

0.0 

12.31 

3.08 

13.38 

5.20 

16.51 

8.93 

STRONG  ELECTROLYTES  IN  WATER:  8^55  TO  8i-76-S2 
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S04  Gl++  (  =  Be++)  K+. — ( Continued ) 


Liquid  phase 

Solid  phases 

% 

% 

K2SO4 

GISO4 

B 

K2S04  and  K2SO4.GlSO4.2H2O . 

18.42 

10.91 

17.75 

10.74 

16.79 

10.69 

15.77 

10.34 

K2SO4.GlSO4.2H2O . 

11.69 

10.60 

8.93 

9.40 

C 

7.74 

11.10 

6.14 

13.78 

4.64 

24.01 

D 

K2SO4.GlSO4.2H2O  +  GISO4.4H2O . 

4.78 

26 . 66 

( 

3.06 

28.20 

GISO4.ULO . 

1.97 

28.33 

E 

0.0 

29.94 

SOr-  Mg++  Ca++:  H20  +  MgS04  +  CaS04 


%  CaS04 

%  MgSO< 

%  CaS04 

%  MgS04 

t  =  25°C  (55) 

CaSO 

4.2H2O 

CaS04.2H20 

0.120 

16.829 

0.204 

0 

0.1036 

19.190 

0.161 

0.318 

0.086 

21.450 

0.149 

0.633 

0.068 

23 . 606 

0.145 

1.052 

0.050 

25.673 

0.144 

2.089 

CaS04.2H20 

+  MgS04.7H20 

0.149 

4.096 

0.038 

27.254 

0.151 

6.036 

t  =  25°C  (162) 

0.149 

7.908 

CaS04.2H20 

0.145 

11.463 

0 . 20854 

0.0 

0.140 

13.155 

0.19565 

0.06029 

0.135 

14.435 

0.1848 

0.12167 

0.128 

14 . 839 

0.1777 

0.18339 

SO4--  Mg++  Ca++  K+ 

H20  +  MgS04  +  CaS04  +  K2S04  (187>  231);  v.  Figs.  125,  126 


Solid  phases 


Liquid  phase 

laS04  | 

%  MgS04 

%  K2SO 

? 

26 

82 

26 

76 

? 

10.40 

10.77 

.18 

3.09 

26 

39 

4.02 

12 

68 

10.70 

? 

11 

35 

11.89 

? 

27 

05 

3.56 

? 

26 

36 

2.39 

? 

27 

02 

3.43 

? 

26 

47 

2.48 

40 

20 

40 

20 

37 

04 

1.78 

18 

56 

16.12 

? 

17.88 

? 

8.82 

? 

1.19 

? 

4 

03 

3.15 

? 

5 

12 

4.80 

? 

2 

68 

8.00 

? 

15 

48 

15.39 

? 

18 

56 

16.12 

? 

28 

51 

7.86 

? 

37 

03 

1.78 

? 

38 

.48 

0.29 

36 

.36 

7.85 

A 

B 

C 

D 

E 

F 

G 

P 

R 


A 

B 

C 

D 

E 

F 

G 

P 

Q 

R 

S 

T 

U 

V 

w 

Y 


t  =  25°C;  v.  Fig.  125 

MgS04.7H20  +  CaS04.2H20 . 

MgS04.7H20 . 

K2S04  T  CaS04.K2S04.H20 . 

Iv2S04 . 

CaS04.2H20  +  CaSO4.K2SO4.H2O . 

MgS04.7H20  +  MgSO4.K2SO4.6H2O . 

K2S04  +  MgSO4.K2SO4.6H2O . 

K2SO4  +  MgSO4.K2SO4.6H2O  +  CaSO4.K2SO4.H2O . 

MgS04.7H20  +  MgSO4.K2SO4.6H2O  +  CaSO4.K2SO4.H2O . 

CaS04.2H20  +  CaSO4.K2SO4.H2O  +  2CaSO4.MgSO4.K2SO4.2H2O . 

MgS04.7H20  +  CaSO4.K2SO4.H2O  +  2CaSO4.MgSO4.K2SO4.2H2O . 

MgS04.7H20  +  CaS04.2H20  +  2CaSO4.MgSO4.K2SO4.2H2O . 

t  =  83°C;  v.  Fig.  126 

MgS04.H20  +  CaS04 . 

MgS04.H20 . 

2MgS04.K2S04  +  MgS04.H20. ...' . 

K2SO4  +  MgSO4.K2SO4.4H2O . 

K2SO4  T"  CaSO4.K2SO4.H2O . 

CaSO4.K2SO4.H2O  +  5CaSO4.K2SO4.H2O . 

CaS04  +  5CaSO4.K2SO4.H2O . 

5CaSO4.K2SO4.H2O  +  CaS04  +  4CaSO4.MgSO4.K2SO4.2H2O . 

5CaSO4.K2SO4.H2O  +  2CaSO4.MgSO4.K2SO4.2H2O  +  4CaSO4.MgSO4.K2SO4.2H2O 

CaSO4.K2SO4.H2O  +  5CaSO4.K2SO4.H2O  +  2CaSO4.MgSO4.K2SO4.2H2O . 

K2SO4  +  CaSO4.K2SO4.H2O  +  2CaSO4.MgSO4.K2SO4.2H2O . 

K2S04  +  MgSO4.K2SO4.4H2O  +  2CaSO4.MgSO4.K2SO4.2H2O . 

MgSO4.K2SO4.4H2O  +  2MgS04.K2S04  +  2CaSO4.MgSO4.K2SO4.2H2O . 

2MgS04.K2S04  +  MgS04.H20  +  2CaSO4.MgSO4.K2SO4.2H2O . 

MgS04.H20  +  2CaSO4.MgSO4.K2SO4.2H2O  +  4CaSO4.MgSO4.K2SO4.2H2O . 

2MgS04.K2S04  +  MgSO4.K2SO4.4H2O 


D’Ans  (94)  obtained  for  the  point  R  at  25°C,  recalculated  from  M  per  1000  M  of  water,  26.83%  of  MgS04  and  2 
He  found  the  liquid  phase  at  25°C  in  equilibrium  with  the  system  CaS04.2H20  +  MgS04.7H20  +  CaSO4.K2SO4.4H2O  to 
of  MgS04  and  2.45%  of  K2S04. 

1 ,  36,  97,  241,  257) :  H20  +  MgS04  +  Na2S04;  V.  Fig.  127  _ 


.41%  of  K2SO4. 
contain  26.99% 


S04~~  Mg+f  Na+  ( 


11, 


Solid  phases 


Liquid  phase —  %  A  =  %  MgSCU;  %  B  =  %  Na2SC>4 


t  =  o°c 

t  =  10°C 

t  =  1S.7°C 

t  =  25°C 

t  =  30°C 

t  =  40°C 

t  =  50° C 

t  =  60°C 

t  =  80°  C 

t  =  100°C 

%  A  1  %  B 

%  A  I  %  B 

%  A  |  %  B 

%  A 

%  B 

%  A  |  %  B 

%  A  |  %  B 

%  A  |  %  B 

%  A  |  %  B 

%  A  |  %  B 

%  A  |  %  B 

MgSCh.l2H20.  . 
MgS04.12H20? . 


MgS04.7H20. 


20.64 

20.0 


4.30 


23.90 


26.2 

25.7 

24.4 

20.6 


0.5 

3.4 

11.48 


26.68 


29.0 

24.5 


9.27 


31.3 
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S04  Mg++  Na+. — ( Continued ) 


Liquid  phase —  %  A  =  %  MgSO<;  %  B  =  %  Na2S04 


Solid  phases 

i  = 

0°C 

t  = 

10°C 

t  =  18.7°C 

t  = 

25°C 

t  = 

30°C 

t  ■ 

40°C 

f  =■ 

50°C 

t  -= 

60°C 

t  = 

80°C 

t  =  100°C 

%  A  |  %  B 

%  A  |  %  B 

%  A 

%  B 

%  A  |  %  B 

%  A 

%  B 

%  A  |  %  B 

%  A 

%  B 

%  A 

1  %B 

%  A 

%  B 

%  A 

%  B 

MgS04.7H20  +  Na2SO4.10H2O . .  .  . 

19.90 

4.35 

20.9 

7.46 

20.57 

11.80 

MgS04.7H20  +  MgS04.Na2S04.- 

4H20 . 

21 . 14 

12.96 

23.25 

12.35 

28.0 

8.5 

MgS04.6H20 . 

33.50 

35.50 

31 . 10 

6.06 

33.80 

3.55 

MgS04.6H20  +-  MgS04.Na2S04.- 

4H»0 . 

31.3 

5.70 

33.8 

4.60 

MgS04.H20 . 

38.6 

40.6 

36.3 

4.9 

32.0 

6.07 

33.25 

6.25 

31.1 

6.50 

MgSO4.Na2SO4.fH2O . 

24.06 

12.60 

23.2 

12.55 

18.10 

17.85 

16.40 

19.70 

14.70 

22.0 

MgSO4.Na2SO4.fH2O  +  MgS04.- 

3Na2S04 . 

14.55 

22.3 

16.9 

19.4 

15.8 

18.6 

24.8 

10.35 

28.3 

7.1 

25.9 

9.60 

15.80 

18.60 

15.35 

19.14 

24.4 

11.1 

23.10 

12.0 

MgSO4.Na2SO4.4H2O . 

12.20 

23.20 

18.4 

16.05 

18.2 

15.80 

16.35 

18.70 

15.6 

19.60 

14.10 

21.8 

MgSO4.Na2SO4.4H2O  -f-  NasSCh.- 

ioh2o . 

16.62 

17.76 

12.30 

23.25 

MgS04.3Na2S04 . 

14.20 

22.25 

13.75 

20.6 

13.90 

22.40 

13.70 

20.5 

11.25 

4.69 

19.4 

7.4 

15.70 

12.30 

10.93 

19.17 

6.48 

26.08 

Na2SO4.10H2O . 

9.65 

4.89 

0.75 

8.3 

8.92 

13.90 

3.20 

20.69 

29.00 

4.58 

8.3 

15.05 

21.79 

MgSO4.Na2SO4.fH2O  +  MgS04  - 

3Na2S04 . 

13.70 

23.80 

MgSO4.Na2SO4.4H2O  -f-  Na2S04 .  .  . 

11.6 

24.50 

12.70 

25.0 

Na2S04  +-  MgS04.3Na2SOi . 

4.29 

28.10 

3.61 

30.70 

2.60 

30.0 

9.9 

24.8 

30.4 

29.8 

Na2S04 . < 

32.80 

31.80 

8.8 

25.60 

5.04 

28.0 

31.20 

Solid  phases  (376)* 


MgS04.8H20 


Liquid  phase  (376) 

t  =  25°C 

t  =  30°C 

%  MgS04 

%  Na2S04 

%  MgS04 

%  Na2SC>4 

26.68 

26.35 

3.96 

25.48 

2.73 

24.35 

8.43 

25.04 

3.54 

22.89 

11.80 

24.49 

5.30 

22.82 

12.56 

23.49 

7.50 

22.32 

10.10 

21.79 

11.98 

21.27 

12.76 

Solid  phases  (3  76)* 

Liquid  phase  (376) 

t  =  25°C  | 

t  =  30°C 

%  MgSO  4 

%  Na2S04 

%  MgS04 

%  Na2SC>4 

MgS04.8H20  +  MgSO  4- 

7H20 . 

23.0 

12.49 

MgS04.7H20 . < 

22.33 

13.71 

l 

21.91 

14.47 

*  Takegami  (376)  found  MgS04.8H20  to  be  stable  at  25°C  and  up  to  40°C  in 
the  presence  of  7  to  9  %  NajSOi.  He  estimated  that  MgS0i.8H20<=t MgS04. 7- 
H20  at  48.2°C,  also  that  MgS04.7H20<=^MgS04.6H20  at  77.2°C.  He  found  that 
MgS0<.8H20  formed  MgS04.7H20  when  pressed  between  folds  of  filter  paper 
He  made  the  above  solubility  determinations. 


Invariant  points  and  miscellaneous  data 


°C 

Solid  phases 

Liquid  phase 
%  MgS04  1  %  Na2S04 

-3.9 

MgS04.12H20  +-  Ice . 

- 

-6 

MgS04.7H20  +  Ice . 

-  1.2 

MgSO4.10H2O  +  Ice . 

+  1.8 

MgS04.12H20  +  MgS04.7H20 . 

15 

MgS04.7H20  +-  Na2SO4.10H2O . 

22* 

MgS04.7H20  +-  Na2SO4.10H2O  +-  MgS04.Na2S04.4H20 . 

20.0 

14.9 

24.5 

MgS04.7H20  +  Na2SO4.10H2O . 

27* 

MgSO4.Na2SO4.4H2O  +-  Na2SO4.10H2O  +-  Na2S04 . 

12.5 

23.3 

32 . 38* 

Na2SO.i.l0H2O  +-  Na2S04 . 

18.5 

MgSO4.Na2SO4.4H2O  +  MgS04.7H20 . 

18.3m 

17. 3m 

35 

MgSO4.Na2SO4.4H2O  +-  MgS04.7H20 . 

25.7 

8  9 

35 

MgSO4.Na2SO4.4H2O  +  Na2S04 . 

12  1 

46* 

MgSO4.Na2SO4.4H2O  +  MgS04.7H20  +  MgS04.6H20 . 

29.4 

5  2 

48.4 

MgS04.7H20  +-  MgS04.6H20 . 

55 

MgSO4.Na2SO4.4H2O  +  MgS04.6H20 . 

31.7 

fi  2 

55 

MgSO4.Na2SO4.4H2O  +  Na2S04 . 

14  3 

57* 

MgSO4.Na2SO4.4H2O  +  Na2S04  +-  MgS04.3Na2S04 . 

14.3 

22  6 

61* 

MgSO4.Na2SO4.4H2O  +  MgSO4.Na2SO4.fH2O  +  MgS04.6H20 . 

33  1 

5  0 

64* 

MgS04,H20  +  MgS04.6H20  +MgS04.Na2S04.f  H2O . 

34  0 

5  3 

65 

MgS04.H20  +  MgSO4.Na2SO4.fH2O . 

34  2 

!\  9 

65 

MgSO4.Na2SO4.fH2O  +  MgSO4.Na2SO4.4H2O . 

26.8 

9.4 
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S04--  Mg++  Na+:  Invariant  points  and  miscellaneous  data.- — ( Continued ) 


°c 

Solid  phaseB 

Liquid  phase 

%  MgS04 

%  Na2S04 

65 

MgSO4.Na2SO4.4H2O  +  MgS04.3Na2S04 . 

14.6 

21.0 

65 

MgS04.3Na2S04  +  Na2S04 . 

13.4 

23.0 

68 

MgS04.6H20  +  MgS04.H20 . 

37.0 

71* 

MgS04.3Na2S04.  +  MgSO4.Na2SO4.4H2O  +  MgSO4.Na2SO4.fH2O . 

15.5 

19.9 

75 

MgS0.4.6H20  +  MgSO4.Na2SO4.fH2O . 

36.8m 

2.8m 

75 

MgS04.H20  +  MgSO4.Na2SO4.fH2O . 

33.5 

5.5 

75 

MgS04.3Na2S04  +  Na-SCU . 

12.8 

23.2 

80 

MgS04.6II50  +  MgSO4.Na2SO4.4H2O . 

38.4 

2.8 

90 

MgS04.H20  +  MgSO4.Na2SO4.fH2O . 

31.5 

6.6 

90 

MgSO4.Na2SO4.4H2O  +  MgS04.3Na2S04 . 

19.6 

16.3 

90 

MgS04.3Na2S04  -f  Na2S04  . 

11.5 

24.2 

100 

MgS04  6H2O  . 

42.5 

103 

MgS<Z>4.H20  +  MgSO4.Na2SO4.fH2O . 

42.9m 

10.31m 

103 

MgSO4.Na2SO4.lH2O  +  Na2S04 . 

27.92 

25.4 

*  Interpolated. 

SOr-  Mg++  Na+  K+ 

H20  +  MgSCR  +  Na2S04  +  K2S04  (97)*;  v.  Figs.  128,  129,  130 


Solid  phases;  v.  Fig.  128 

Liquid  phase — M  per  1000M  H20;  figures 
in  parentheses  indicate  values  found  by 
graphical  interpolation 

t  =  0°C 

0.5Na2SO4  |  0.5K2SO4  |  0.5MgSO4 

A 

Na^SCL  10FLO  . 

11.7 

B 

Na2SO4.10H,O  +  MgS04.7H20 . 

14.5 

78.6 

c 

MeSCL  7FLO  . 

80.5 

D 

MgSC>4.7H20  +  MgSO4.K2SO4.6H2O . 

(10) 

(84) 

E 

MgSO4.K2SO4.6H2O  +  k2so4 . 

18.8 

32 

F 

14.9 

G 

K2S04  +  Na2SO4.10H2O . 

16.0 

18.6 

Q 

Na2SO4.10H2O  +  K3Na(S04)2  +  MgS04.K2S04.6H20 . 

10.4 

25.5 

31.8 

R 

K3Na(S04)2  +  MgS04.K2S04.6H20  +  K2S04 . 

15.8 

21.0 

32.4 

S 

MgSO4.K2SO4.6H2O  +  Na2SO4.10H2O  +  MgS04.7H20 . 

13.8 

10.2 

81.0 

D’Ans  (97)  using  the  work  of  Meyerhoffer  and  Saunders  (269),  shows  the  field  for  K3Na(S04)2  extending  to  the  periphery  of  the 
diagram  (line  F-G-A).  The  work  of  Blasdale  (35)  indicates  that  this  field  must  lie  in  interior  of  diagram;  the  position  of  P  is  conjectural. 


v.  Fig.  129 

t  =  35°C 

A 

Mn  „SOl  . 

125.2 

TJ 

Mo.fiO.  -1-  M«.Sn.  Mo-SO.  4H„0  . 

86.0 

55.2 

n 

-\Tn  art  A/TrrQri  .  d-TT-O  -U  Mo-SO.  7H^O  . 

34.6 

117.6 

(130.0) 

TA 

Mo-SO.  7H,0  . 

A/TrrQfA  .  7TT.O  -L  Mo-SO.  T\oftO.  fiHoO  . 

(15.0) 

(128.0) 

JOj 

TT 

A/rrrQO.  TOSO.  ALT.O  -4-  TwSfL  . 

(36.5) 

56.0 

r 

Cl 

28.7 

XT 

Tr„«o,  4-  TC^N-HSOHo  . 

18.8 

30.6 

I 

xr  y,  rqn4„  4-  Nn,SO.  . 

117.4 

17.8 

■\Tr«  arA  _i_  nr  Mo  LQn.'u  _j_  Mo-SO.  4HoO  . 

99.8 

16.6 

41.6 

r 

Q 

R 

S 

r\a2*^04  “P  cl  2  \  l>a20V4.1>lguW4.T:id.2vy . 

65.2 

22.6 

71.4 

T r  art  1  A/r^art  TV. SO  .  ATT..O  4-  i'SO.L  . 

15.2 

33.2 

53.0 

i.\_20V/4  lVlg0v/4.-lv20\-/4.0-n-i»'“'  |  -LV3-L>  2 . 

MoS04.K,S04.6H,0  +  Na2SO4.MgSO4.4H2O  +  MgS04.7H20 . 

46.6 

12.4 

119.6 

1 

t  =  55°C 

Ajo  ,  . 

117.0 

TvT«  Q/'A  1  AJo.QO.  AfirSO,  dTToO  . 

90.2 

67.8 

-nt„  art  i\/r™ar»  dPT  rt  i  A/ToSO.  7TT„0  . 

(21.0) 

(150.2) 

iNa2oU4.1VlgOW4*^^2vy  iVlgOV7  4.  /  . 

(156) 

if  art  VTT  r\  t  tr  ao  .  A/ToSO.  4TT„0  . 

(16) 

(160) 

IVlgoL/4.  /  XI2O  ~J~  ^20v4.  lVlgOv/  4.ktX±2'^' . 

47.4 

86.2 

dv2bU4.iVlgo04.4Xl2'4  “T  . . 

35.8 

(24) 

(35) 

(110) 

(24) 

84.4 

21.8 

61.8 

~r  JNa2oU4.ivigou4.^-n-2v^  ~r  . . 

51.0 

23.2 

96.4 

K3Na(b04)-2  +  INa2b(J4*M.gbU4.^-tl2v/  ~r  lA-20W4.1VlgOVy4.^AA2YA . 

T\„SO,  4-  TGNafSOA,  4-  KsSO4.MKSO4.4H2O . . . 

15.0 

40.2 

71 .2 

*  Gi 

ves  much  data  compiled  from  other  sources.  The  mineralogical  names  given  to  the  solid  phases  here  concerned  will  be  found  on  p.  284. 
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S04  Mg++  Na+  K+. — ( Continued ) 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

P 

Q 

R 

S 

T 


Solid  phases 


v.  Fig.  130 

Na2S04 . 

Na2S04  +  MgS04.3Na2S04 . 

MgS04.3Na2S04  +  Na2S04.MgS04.|H20 . 

Na2S04.MgS04.|H20  +  MgS04.H20 . 

MgS04.H20 . 

MgS04.H20  +  K2S04.2MgS04 . 

K2S04.2MgS04  +  Iv2S04 . 

Iv2S04 . 

Iv2S04  +  K3Na(S04)2 . 

KsNa(S04)2  T  Na2S04 . 

Na2S04  +  MgS04.3Na2S04  +  K»Na(S04)2 . 

MgS04.3Na2S04  +  K3Na(S04)2  +  Na2S04.MgS04.|H20 
Na2S04.MgS04.-|H20  +  K2S04.2MgS04  +  K,Na(S04)2. 

K2S04  +  K2S04.2MgS04  +  K3Na(S04)2 . 

Na2S04.MgSQ4.-|H2Q  +  K2S04.2MgS04  +  MgS04.H20. 


Liquid  phase — M  per  1000M  H20;  figures 
in  parentheses  indicate  values  found  by 
graphical  interpolation 


.5Na2S04 

0.5K2SO4 

0.5MgSO4 

t  =  90°C 

108.7 

95.0 

53.0 

64.4 

91.4 

27.2 

152.0 

203.0 

(3) 

(186) 

(54) 

(82) 

47.10 

35.2 

40 

107 

27.2 

91.4 

29.6 

44.2 

62.2 

35.4 

89.0 

55 

40.2 

104.4 

29.24 

46.6 

99.8 

18.4 

9.8 

165 

S04“-  Mg++  K+  (97,  170,  203,  206) 

H20  +  MgS04  +  K2S04;  v.  Fig.  131 


Liquid 

phase 

°C 

Solid  phases 

d 

<72 

d 

m 

Cl 

-5.15 

-3.9 

-3.0 

MgS04.12H20  +  K2S04.MgS04.6H20  +  Ice 

MgS04.12H20  +  Ice . 

K2S04  +  K2S04.MgS04.6H,0  +  Ice . 

0 

K2S04 . 

6.85 

7.60 

0 

Iv2S04  +  K2S04.MgS04.6H20 . 

8.93 

+  1.8 

7 

MgS04.12H20  +  MgS04.7H»0 . 

MgS04.12H20  +  MgS04.7H20  +  K2S04.- 

23.60 

41 

MgS04.6H*0 . 

MgS04.7H20  +  K2S04.MgS04.6H20  + 
K2S04.MgS04.4H20 . 

21.15 

3.36 

45 

K2S04  +  K2S04.MgS04.6H.>0 . 

17.72 

14.13 

45 

K2S04.MgS04.6H20  +  K2S04.MgS04.4H20 . 

25.40 

7.00 

45 

47.2 

47.5 

K2S04.MgS04.4H20  +  MgS04.7H20 . 

MgS04.7II20  +  MgS04.6H20  +  K2S04.- 

MgS04.4H20 . 

K2S04  +  K2S04.MgS04.6H20  +  K2S04.- 
MgS04.4IL0 . 

31.73 

4.68 

48.4 

MgS04.7H20  +  MgS04.6H20 . 

33.0 

55 

61 

66.5 

K2S04  +  K2SO4.MgSO4.4H2O . 

MgS04.6H20  +  K2S04.  MgS04.4H20  + 

K2S04.2MgS04 . 

MgS04.6H20  +  MgS04.H20  +  K2S04.- 
2MgS04 . 

19.00 

15.12 

68 

MgS04.6H20  +  MgS04.H20 . 

37.00 

70 

MgS04.H20  +  K2S04.2MgS04 . 

35.32 

3.77 

70 

K2S04.MgS04.4H20  +  K2S04.2MgS04 . 

32.24 

6.10 

83 

K2S04  +  K2SO4.MgSO4.lH2O . 

18.50 

16.13 

83 

MgS04.H20  +  K2S04.2MgS04 . 

37.10 

1.74 

83 

K2S04.MgS04.4H20  +  K2S04.2MgS04 . 

28.73 

7.86 

88.5 

89 

K2S04  +  K2S04.2MgS04 . 

K2S04  +  K2SO4.MgSO4.4H2O  +  k2so4.- 
2MgS04 . 

17.86 

17.02 

90 

K2S04  +  K2S04.MgS04.4H20 . 

18.50 

16.98 

S04  Mg++  K+. — ( Continued ) 


Solid  phases  (231,  393) 

Liquid  phase 
t  =  25°C*  |  t  =  30oCf 
At  |  BJ  |  At  |  Bt 

10.77 

11.20 

4.0 

11.03 

3.45 

11.98 

Iv2S04 . 

7.8 

11.10 

9.49 

12.64 

10.69 

10.84 

12.06 

10.77 

K2S04  +  MgS04.K2S04.6H20 . 

12  68 

10  70 

12.88 

10.51 

12.88 

12.47 

13.26 

10.34 

13.19 

11.66 

14.27 

9.63 

18.08 

8.59 

MgS04.K2S04.6H20 . 

16.36 

8.43 

26.05 

6.93 

18.76 

7.20 

26.29 

6.60 

24.44 

4.70 

26.20 

5.98 

26.12 

4.11 

27.69 

3.41 

MgSO4.K2SO4.6H2O  +  MgS04.7H20. . . 

26.39 

4.02 

26.36 

3.76 

MgS04.7H20 . 

26.57 

2.34 

26.67 

1.68 

26.76 

29.03 

*  Data  from  van  Klooster,  recalculated  from  M  per  1000M  of  water, 
t  Data  from  Weston;  his  work  shows  that  MgSO4.K2SO4.6H2O  may  dissolve 
MgS04.6H20  and  form  solid  solutions.  }  A  =  %  MgS04;  B  =  %  K2SO4. 


S04—  Ca++  (60) :  h20  +  II2S04  +  CaS04 


g  h2so4/i 

g  CaS04/l 

1  g  h2so4/i 

g  CaS04/l 

CaS04.2H20 

t  = 

25° 

t  = 

35°C 

0 

2.126 

48.67 

3.397 

0.48 

2.128 

97.35 

3.606 

4.87 

2.144 

146.01 

3.150 

8.11 

2.203 

t  = 

43°C 

16.22 

2.382 

0 

2.145 

48.67 

2.727 

0.48 

2.236 

75.00 

2.841 

4.87 

2.456 

97.35 

2.779 

8.11 

2.760 

146.01 

2.571 

16.22 

3.116 

194 . 70 

2.313 

48.67 

3.843 

243.35 

1.901 

75.00 

4.146 

292 . 02 

1.541 

146.01 

4.139 

t  = 

35°C 

194 . 70 

3.551 

0.48 

2.209 

243.35 

2.959 

4.87 

2.451 

292 . 02 

2.481 
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SOr-  Ca ++.— (CWd) 
II20  +  Ca(OH)2  +  CaS04 
t  =  25°C  (56) 
g  CaO/1  |  g  CaS04/l 
CaO.H20 


1.166 

0 

1.141 

0.391 

1.150 

0.666 

1.215 

0.955 

1.242 

1.214 

1.222 

1.588 

CaSO 

4.2H20 

0.939 

1.634 

0.611 

1.722 

0.349 

1.853 

0.176 

1.918 

0.062 

2.032 

0 

2.126 

so4-- 

Ca++  Na+ 

II20  +  CaSC4  +  Na2S04 

t  =  22°C  (68) 

g  CaS04/l 

g  Na2S04/I 

CaS04.2H20 

2.084 

0 

1.583 

2.771 

1.433 

13.820 

1.408 

16 . 360 

1.569 

39.310 

1.841 

77.320 

2.185 

133.000 

2.414 

193.80 

CaS04.2H20  +  Na2SO4.10H2 

2.578 

222.58 

t  =  25°C  (61.  62) 

%  CaS04 

%  Na2S04 

CaS04.2H20 

0.165 

0.239 

0.145 

0.946 

0.137 

1.397 

0.144 

2.388 

0.152 

3.585 

0.159 

4.441 

0.183 

8.728 

0.191 

10.496 

0.196 

12.830 

0.213 

17.437 

CaS04.2H20  +  Na2SO4.10H 

0.219 

21.007 

t  =  29°C  (94) 

M  per  1000M  H20 


CaS04  |  Na2S04 

CaS04.2H20  +  Na2S04.- 
CaS04  +  Na2SO4.10H2O 
0.35  |  47.0 

t  =  60°C  (9  4) 
CaS04.2H20  +  Na2S04.- 
CaS04* 

0.604  |  31.2 

*  A  second  labile  calcium  sodium 
sulfate  has  been  found  by  several 
investigators,  van’t  Hoff  (188)  found 
the  transition  temperature  for  CaS04.- 
2H20  +  Na2SO4.10H2O  +  labile  sul¬ 
fate  to  be  30.2°C ;  he,  and  also  Cameron 
and  Seidell  (68),  assigned  to  it  the 
formula  CaSO4.Na2SO4.2H2O,  but 
D'Ans  found  CaSQ4.2Na2SO4.2H2O. 


SO4--  Ca++  Na+ 

H20  +  Ca(OH)2  +  Na2S04 
t  =  25°C  (98) 

M  per  lOOOg  soln. 
Na2S04  |  NaOII 

Na2SO4.10H2O  T  CaS04.- 
2H20 

1 .54  ca.  |  0.0 

Na2SO4.10H2O  +  CaS04.- 
2H20  -(-  Ca(OH)2 
1.41  1  2.96 


S04--  Ca++  K+ 

H20  +  CaS04  +  K2S04  (4,  5, 

94,  205,  207) 

v.  Fig.  132 

°C  |  %  K2S04 1  %  CaS04 
CaS04.2H20  +  CaS04.- 


K2S04.H20 


0  2.07 

25  3.04 

CaS04.2H20  +  CaS04.- 
K2S04.H20  +  5CaS04.- 


k2so4.h2o 


31.8 

3.49 

CaS04.K2S04.H20  +5CaS04 

k2so4.h2o 

40 

4.01 

60 

6.10 

83 

8.72 

100 

8.21 

0.10 

CaS04.2H20  +  5CaS04.- 

k2so4ti2o 

40 

3.56 

60 

2.27 

83 

1.22 

100 

1.05 

t 

=  25°C  (6i) 

%  CaS04  I  %  K2S04 


CaS04.2H20 


0.156 

0.144 

0.146 

0.152 

0.155 

0.151 

CaS04.2H20 


0.508 

0.978 

1.928 

2.772 

2.995 

3.041 

CaS04.Iv2S04.- 


H20 

0.154  |  3.167 

CaS04.K2S04.H20 


0.122 

3.426 

0.118 

3.483 

0.094 

3.932 

0.078 

4.532 

0.042 

7.131 

0.030 

10.394 

S04—  Ca++  K+ 

H20  +  H2S04  +  CaS04  + 


K2S04 

t  =  25°C  (94) 

M  per  1000M  H20 


h2so4 

k2so4 

CaS04 

CaS04.2H20  +  CaS04.- 

k2so4.h2o 

0.394 

3.22 

0.205 

1.946 

3.58 

0.252 

S04  Ca++  K+. — ( Continued ) 


M  per  1000M  H20 


h2so4 

k2so4 

CaS04 

CaS04 

.2H20  +  CaS04.- 

k2so4.h2o 

19.470 

6.73 

0.489 

33 . 590 

8.74 

0.360 

72.450 

14.79 

0.309 

CaS04.2H20  CaS04.- 

k2so4.h2o  +  kilso4 

87.84  I  19.04  I  0.275 


SO 4--  Ca++  K+  (174) 

H20  +  Ca(OH)2  +  K2S04 
°C  |  Moh-/1  I  Ms04-/1 
CaS04.2H20  +  Ca(OH)2  + 
CaS04.K2S04.H20 


0 

0.125 

0.123 

20 

0.118 

0.152 

70 

0.074 

0.225 

150 

0.094 

0.320 

t  =  25°C  (98) 

M  per  lOOg  soln. 

K2S04  I  KOH 

Ca(OH)2  +  K2S04  +  K2S04.- 
CaS04.H20 
0.433  |  0.515 

Ca  (OH)2  +  CaS04.2H20  + 
K2S04.CaS04.H20 
0.158  |  0.114 


SO4--  Ca++  Cs+  (94) 

H20  +  CaS04  +  Cs2S04 
t  =  25°C  |  t  =  60°C 

M  per  1000M  H20 
S03  |  S03 

CaS04.2H20  +  2CaS04.- 
Cs2S04 

14  1  12.4 


S04--  Ra++ 

H20  +  H2S04  +  RaSOi 
t  =  25°C  (246) 

%  H2S04  I  g  RaS04/l 
RaS04 


0.0 

0.000021 

0.049 

0 . 0000205 

0.489 

0 . 000022 

4.74 

0.000022 

10 

0 . 000024 

15 

0.000024 

25 

0.000023 

30 

0.000023 

45 

0.000019 

50 

0.000021 

55 

0.000034 

60 

0 . 000063 

65 

0 . 000064 

S04“-  Ca++  Rb+  (94) 

H20  +  CaS04  +  Rb2S04;  v.  Fig.  133 


Solid  phases 

Liquid  phase — 

M  per  1000M  H20 
°C  |  S03 

CaS04.2H20  +  CaS04.Rb2S04.H20 . 

0 

16.9 

CaS04.2H20  +  2CaS04.Rb2S04 . 

25 

IS.  79 

CaS04.  Rb  2S04.  H20  +  2CaS04.Rb2S04 . 

25 

26.02* * 

CaS04.Rb2S04.H20  +  2CaS04.Rb2S04 . 

40 

39.50 

CaS04.2H20  +  2CaS04.Rb2S04 . 

50 

13.10 

*  Composed  of  25.52  Rb2S04  and  0.5  CaS04. 


S04““  Li+ 

H2O  H2SO4  -f-  Li2S04 
t  =  30°C  v.  Fig.  134 


Liquid  phase 

Solid  phases 

%  h2so4 

%  Li2S04 

Al 

25.10 

B 

5.05 

22.74 

C 

Li2S04.H20 . 

16.60 

19.10 

D 

32.7 

13.37 

E 

48.0 

10.20 

F 

Li4S04.H20  +Li2S04 . 

55.00 

13.00 

G 

Li2S04 . 

56.30 

13.87 

H 

Li2S04  +  Li2S04.H2S04 . 

62.40 

18.50 

V 

69.40 

13.75 

J 

Li2S04.H2S04 . 

78.23 

11.64 

K 

I 

i 

83.43 

15.65 
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S04--  Na+:  H20 


t  =  25°C  (96);  v.  Fig.  135 


Sohd  phases 

Liquid  phase — 
M  per  lOOOg 
soln. 

S03  |  Na20 

A 

10.78 

0.302 

NaHS207(?) . 

9.98 

0.908 

B 

9.85 

0.787 

C 

9.48 

0.953 

1  NaHS2Ov .  i 

9.55 

0.775 

D 

/  1 

9.18 

0.567 

E 

Na*S04.tH,SOi  4-  NaHS,0, . 

9  36 

0  425 

F 

NasSCLAlLSO, . . 

9  08 

0  394 

G 

NaH3(S04),.H,0  +  Na,SCh.£H,SCL . 

8.87 

0  445 

8.86 

0.156 

H 

8.70 

0.076 

NaH3(S04)2.H20 . 

8.61 

0.899 

8.12 

0.037 

I 

> 

7.36 

0.071 

J 

NaHS04  +  NaH3(S04)2.H20 . 

6.64 

0.297 

K 

NaHS04 . 

5.91 

0.409 

+  H2S04  +  NaOH 


t  =  25°C  (98) 


M  per  lOOOg  soln. 

NaOH 

Na2S04  ||  NaOH  | 

Na2S04 

Na2SO 

4.10H2O 

Na2S04 

0.0 

1.54* 

4.04 

0.59 

0.148 

1.41 

5.64 

0.24 

1.400 

1.08 

7.04 

11.66 

0.126 

0.013 

Na2SO4.10H2O  +  Na2S04 

NaOH.H20 

2.94 

0.90 

13.24* 

0.0 

*  Work  of  other  investigators. 


Liquid  phase  f 

Sohd  phases  (1 3S) 

t  = 

12°C 

t  =  25°C 

%  A{ 

%BJ 

%  AJ 

%Bt 

Na2SO4.10H2O . 

Na2SO4.10H2O  +  Na3H(S04)2 . 

Na2SO4.10H2O  +  Na2S04 . 

16.52* 

9.48* 

32.93* 

8.62* 

21.90 

34.48* 

Na3H(S04)2  +  NaHS04.H20 . 

Na3H(S04)2  ”1“  Na2S04 . 

27.96* 

25.42* 

30.58* 

16.27* 

27.02* 

35.37* 

NaHS04.H20 . 

58.79 

4.33 

56.25 

6.54 

*  Mean  of  two  results,  f  For  discussion  of  practical  use  of  these  data,  v.  (322). 
t  A  =  H2SO<;  B  =  Na2S04. 


SO Na+  K+  (35,  97,  190,  269) .  H20  +  Na2S04  +  K2S04 


Liquid  phase 


Sohd  phases* 

t  = 

0°C 

t  = 

25°C 

t  = 

35°C 

t  = 

50°C 

t  = 

60°C 

t- 

75°C 

t  = 

90°C 

|  t  =  100°C 

O 

CO 

N 

M 

65 

O 

m 

O 

m 

N 

M 

65 

O 

CO 

c3 

& 

65 

6 

CO 

M 

65 

d 

m 

c* 

'a 

65 

O 

CO 

65 

■<* 

O 

CO 

IN 

a 

& 

65 

O 

02 

a 

M 

65 

O 

02 

cS 

!zi 

65 

** 

O 

02 

CN 

M 

65 

d 

02 

a 

£ 

65 

O 

CO 

CN 

M 

65 

O 

02 

CN 

55 

65 

d 

02 

CN 

M 

65 

d 

02 

CN 

d 

65 

K2S04 . 

6.74 

10.73 

14.59 

17.22 

18.98 

K2S04  +  K3Na(S04)2 . 

11.04 

5.58 

6.07 

12.11 

13.98 

5.47 

14.13 

6.51 

14.45 

7.84 

14.57 

10.42 

15.29 

10.12 

K3Na(S04)2  ~f~  Na2SO4.10H2O . 

6.63 

22.08 

K3Na(S04)2  +  Na2S04 . 

5.55 

29.90 

6.06 

29.47 

8.12 

27.35 

7.65 

27.34 

8.47 

27.17 

8.77 

26.84 

K2S04  +  Na2SO4.10H2O . 

7.80 

5.46 

Na2SO4.10H2O . 

4.50 

21.83 

Na2S04 . 

30.96 

30.27 

29.42 

Invariant  point:  Na2SO4.10H2O  +  Na2S04  +  K3Na(S04)2  at  30.1°C. 


*  Osaka  (287)  determined  the  composition  of  the  double  salt  in  equilibrium  with  solutions  of  varying  composition  at  15,  25,  40,  50,  60,  70  and  80°C.  The 
results  show  that  K3Na(SOt)2  dissolves  Na2S04  to  a  slight  extent,  but  not  K2S04.  This  is  in  accord  with  the  work  of  van’t  Hoff  and  Barschall  (190)  and  other 
investigators. 


S04--  Na+  Cs+;  v.  p.  355 


A 

B 

C 

D 

E 

F 

G 


S04"  K+:  H20  +  H2S04  +  Iv20 


Solid  phases 

t  =  25°C  (96);  v.  Fig.  136 

KHS207 . 

KHs(S04)2  +  KHS207 . 

KH3(S04)2 . 

KH3(S04)2.H20  +  KH3(S04)2.. 
KH3(S04)2.H20 . 

KHS04  +  KH3(S04)2.H20 . 

khso4 . 


Liquid  phase— M 

per  lOOOg  soln. 


so3 


k2o 


9 

66 

0 

937 

9 

80 

0 

665 

8 

65 

0 

880 

8 

57 

0 

384 

8 

45 

0 

325 

8 

16 

0 

364 

8 

15 

0 

352 

7 

88 

0 

167 

7 

26 

0 

182 

6 

91 

0 

266 

6 

40 

0 

171 

A 

B 

C 

E 

F 


J 

K 

L 


Solid  phases 

t  =  18°C  (369);  Fig.  137 


K2S04. 


3K2S04.H2S04. 


5K2S04.3H2S04 . 

8K2S04.6H2S04 . 

8K2S04.6H2S04  +  K2S04.H2S04 


k2so4.h2so4. 


Liquid  phase 

%  k2so4 

%  h2so4 

f 

9.72 

0 

J 

13.04 

4.38 

18.04 

11.01 

r 

19.29 

12.51 

J 

18.95 

14.50 

18.62 

18.80 

18.06 

21.02 

17.07 

20.95 

14.81 

22.93 

10.40 

26.52 

7.23 

29.90 

5.05 

33.95 

2.08 

60.37 
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SO4  K+. — ( Continued ) 

M  per  lOOOg  soln.;  t  =  25°C  (98) 


KOH 

K2S04  II  KOH 

K2S04 

K2SOi 

k2 

SO  4 

0.0 

0.617* 

5.72 

0.035 

0.516 

0.433 

6.84 

0.009 

0.866 

0.2S0 

KOH 

.2H20 

2.260 

0.137 

9.618* 

0.0 

*  Work  of  other  investigators. 

SO4--  Na+  Cs+:  H20  +  Na2S04  +  Cs2S04;  t  =  25°C  (132) 

%  Cs2S04 

%  Na2S04 

Solid  phases 

54.7 

11.45 

Cs2S04  +  Na2S04 

S203  NO.,-  Ca++  (237);  h20  +  CaS203  +  Ca(NO,)2 


Liquid  phase 


t  = 

9°C 

t  =  25°C 

Solid  phases 

co 

O 

cs 

m 

c3 

O 

6S 

co 

O 

g 

oj 

O 

6 

N 

U1 

oj 

O 

68 

O 

g 

'S’ 

O 

CaS203.6H20 . 

29.34 

34.68 

CaS203.6H20  +  Ca(N03)2.4H20 . 

Ca(N03)2.4H20 . 

6.81 

45.68 

51.53 

13.00 

45.92 

58.64 

HSO4-  HTe04-  Rb+:  H20  +  RbHS04  +  RbHTe04 


Solid  phase 

M  %  RbHS04* 

Liquid  phase- 

— t  =  25°C  (298) 

g  RbHS04/l 

g  RbHTe04/l 

47.91 

26.675 

38.403 

50.33 

32.117 

31.580 

50.74 

42.917 

26.764 

50.99 

59.074 

20.182 

52.52 

498.25 

0 . 02887 

*  Solid  soln. 


S0O3--  NO,-  Na+  (237) .  h20  +  Na2S203  +  NaN03 


Liquid  phase 

Solid  phases 

t  = 

9°C 

t  =  25°C 

% 

% 

% 

% 

NaNOs 

Na2S203 

NaN03 

Na2S203 

NaN03 . 

44.60 

47.90 

NaNOa  -I-  Na2S203.5H20. . 

22.58 

23.41 

20.40 

31.95 

Na.2S2O3.5H2O . 

37.89 

43.51 

S20,-“  Pb++  Sr++ 
H20  -)-  PbS203  -f-  SrS203 
t  =  25°C  (129) 


Solid  phase — M  %  |  Liquid  phase — M  per  I 


PbS203.4H20 

SrS203.4H20 

PbS203 

SrS203 

0.00 

100 . 00 

0.00 

0.5881 

0.30 

99.70 

0.008 

0.6105 

3.87 

96.13 

0.1112 

0.6155 

9.84 

90.16 

0 . 4062 

0.4623 

19.26 

80.74 

0.6977 

0.3433 

23.73 

76.27 

0.8453 

0 . 2705 

32.24 

67.76 

1.0185 

0.2858 

49.97 

50.13 

1.388 

0.1841 

100.00 

0.0 

1.0198 

0.00 

S203-“  NO3-  Ca++  Na+  (237);  h20  +  Ca(N03)2  +  Na2S203;  v.  Fig.  138 


Solid  phases 

t 

NaN03 

=  9°C;  1 

0.5Ca- 

(NOs)2 

Liquid  p 
>.  Fig.  13 
0.5Na2- 
S203 

aase — 1V1 

8 

0.5Ca- 

S203 

per  100 

NaN03 

0M  H20 

t  = 

0.5Ca- 

(N03)2 

15°C 

0.5Na2- 

S203 

0.5Ca- 

S203 

A 

Ca.S2O3.6H2O . 

98.3 

125.7 

B 

Ca.S2O3.6H2O  -f-  Ca(N03)2.4H20 . 

224.9 

26.9 

245.5 

74.7 

C 

Ca(N03)2.4H20 . 

233.5 

311.1 

D 

Ca(N03)2.4H20  +  NaN03 . 

63.49 

241.2 

72.7 

328.8 

E 

NaN03 . 

170.6 

194.7 

F 

NaNOs  +  Na2S203.5H20 . 

86.62 

98.7 

98.8 

153.0 

G 

Na2S203.5H20 . 

139.10 

175.4 

H 

CaS203.6H20  +  Na2S203.5H20 . 

97.4 

63.6 

139.03 

97.3 

P 

CaS203.6PI20  -f-  Na2S203.5H20  Na2S203.CaS203.NaN03.- 

11H20 . 

20.7 

91.4 

70.2 

33.2 

135.3 

111.3 

Q 

Na2S203.5H20  +  NaN03  +  Na2S203.CaS203.NaN03.11H20. 

96.2 

82.2 

30.4 

75.16 

131.5 

70.48 

R 

NaNOs  +  CaS203.6H20  +  Na2S203.CaS203.NaN03.llH20.  . 

123.1 

39.2 

76.3 

108.0 

61.3 

112.2 

S 

Ca(N03)2.4H20  +  CaS203.6H20  +  NaN03 . 

62.6 

224.9 

46.40 

79.1 

263.6 

81.8 

S2O3--  Ca++  Na+  (237);  h20  +  CaS203  +  Na2S203 


Liquid  phase 

t  = 

9°C 

t  =  25°C 

Solid  phases 

CO 

O 

c* 

xn 

<A 

O 

& 

co 

O 

m 

cu 

co 

O 

« 

m 

03 

O 

co 

O 

CO 

c3 

& 

CaS203.6H20 . 

CaS203.6H20  +  Na2S20j.5H20 . 

29.34 

15.84 

25.21 

34.68 

20.33 

30.19 

Na2S20j.5H20 . 

37.89 

43.51 

S2Os--  NH4+  Cu++:  H20  +  (NH4)2S2Og  +  CuS20, 
t  =  30°C  (is) 


%  (NH4)2S206 

%  CuS206 

%  (NH4)2S206 

%  CuS206 

(NH4)2S206.^H20 

(NH4)2S206.2CuS206.- 

64.6 

0.0 

8H20  +  CuS2O0.4H2O 

52.62 

10.45 

18.39 

36.19 

(NH4)2S206.JH20  + 

CuS20«.4H  O 

(NH4)  2S206.2CuS206.8H20 

16.16 

37.26 

38.30 

24.17 

8.91 

41.06 

(NH4)2S206.2CuS206.8H20 

0.0 

45.51 

29.28 

29.70 

18.50 

36.04 

356 
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S2O0--  Ba++  Na+  (15):  h20  +  BaS206  +  Na2S206 


Liquid  phase 


Solid  phases 

t  = 

0°C 

t  = 

12°C 

t  = 

20°C 

t  = 

30°C 

%  BaS206 

%  Na2S206 

%  BaS206 

%  Na2S206 

%  BaS206 

%  Na2S206 

%  BaS2C>6 

%  Na2S20 

BaS206.2H20 . | 

7.86 

0.0 

12.45 

0.0 

15.75 

0.0 

19.76 

0.0 

{ 

7.45 

2.74 

11.05 

6.95 

13.81 

6.63 

17.06 

6.36 

BaS206.2H20  +  Na2S206.2H20 . 

5  86 

6  23 

10  76 

9  27 

1  1  09 

14  40* 

19  10* 

f 

2.51 

6.94 

7.57 

9.82 

7.45 

12.12 

13.23 

13.31 

Na2S206.2II20 . 

0.0 

6.05 

0.0 

10.63 

0.0 

13.39 

7.32 

14.87 

1 

0.0 

17.32 

*  Average  of  four  results. 


S206-“  NH4+  Sr++ 

H20  +  (NH4)2S206  +  SrS206 


t  =  30°C  (is) 

%  (NH4)2S2061  %  SrS20 

SrS206.4H20 


0.0 

16.55 

24.52 

34.57 

45.04 

49.54 

56.51 

56.76 

SrS206.4H20 


14.90 

10.73 

8.79 

6.47 

4.45 

3.75 

2.77 

2.71 

+  (NH4)2S20 


|H20 


60.66 

2.17 

(NH4)28 

2O6. 

jh2o 

63.73 

0.98 

64.60 

0.0 

S2Os--  NH4+  Ba++ 

H20  +  (NH4)2S206  +  BaS206 
t  =  30°C  (is) 

%  BaS206  |  %  (NH4)2S206 
BaS206.2H20 


19 

76 

0 

0 

17 

20 

11 

O 

O 

11 

21 

33 

62 

10 

26 

37 

26 

8 

31 

CO 

-I 

90 

6 

92 

40 

15 

5 

28 

43 

22 

2 

75 

48 

45 

1 

14 

53 

66 

S206--  NH4+  Ba++—  (Cord’d) 
%  BaS206  |  %  (NH4)2S206 
BaS206.2H20 


1.05 

0.62 

0.35 


53.81 

56.26 

58.64 


(NH4)2S206.  JH20 
0.0  I  64.60 


S206--  Mg++  Ba++  (15) 
H20  +  MgS206  +  BaS206 


t  =  20°C 

t  = 

30°C 

% 

% 

% 

% 

Mg- 

Ba- 

Mg- 

BaS206 

S206 

S206 

S206 

BaS206.2H20 

15.75 

0.0 

19.86 

0.0 

10.61 

6.93 

13.37 

7.05 

1.29 

31.14 

5.85 

18.91 

1.92 

29.16 

BaS206.2H20  +  MgS206.6H20 
0.69  |33.95  |  0.90  |34.57 
MgS206.6H20 
0.0  [33.91  |  0,0  [35.24 

S206--  Sr++  Na+ 

H20  -)-  SrS206  +  Na2S206 
t  =  30°C  (15) 

%  Na2S206  |  %  SrS206 

SrS206.4H20 
0.0  14.90 

6.91  12.24 

SrS206.4H20  +  Na2S206.- 
2H20 


13.06 

10.09 

Na2S206.2H20 

14.52 

5.55 

17.32 

0.0 

S206--  Ba++  K+  (15):  H20  +  BaS206  +  K2S206 


Liquid  phase 


t  = 

0°C 

ot- 

II 

to 

0 

0 

0 

ot. 

II 

co 

0 

0 

0 

Solid  phases 

(£> 

O 

to 

q 

to 

0 

04 

to 

O 

to 

O 

04 

d 

m 

c§ 

PQ 

m 

m 

m 

m 

cj 

m 

M 

pq 

W 

BaS206.2H20 . 

7.86 

0.0 

15.75 

0.0 

19.86 

0.0 

8.02 

1.21 

16.43 

2.69 

20.64 

4.16 

BaS,Ch.2H,0  4-  K,S,0. . 

8.88 

2.75 

17.15 

11.82 

6.03 

6.02 

20.69 

20.50 

8.03 

8.11 

' 

4.69 

2.60 

B.2S2O6 .  ....  < 

0.0 

2.52 

0.0 

6.23 

11.74 

8.33 

6.02 

8.49 

0.0 

8.54 

SeOr-  Hg++  Na+ 

H20  +  HgSe03  +  Na2Se03 
t  =  25°C  (317) 


^^NajjSeO  3/I  |  MugSeOa/l 

HgSe03* 


2.0 

0.0835 

1.0 

0.0425 

0.5 

0.0214 

0.25 

0.0161 

0.125 

0.0097 

0.0625 

0 . 0055 

*  Assuming  that  the  complex  Hg- 
(SeOs)2  is  formed,  the  writers  calculate 
that  Hg(Se03)2  -s-  (Se03)  gives  a 

constant  for  the  first  three  concentra- 
tions  of  Na2SeQ3  given  in  the  table. 


Se04~  Cr04  ~ 

H20  +  H2Se04  +  H2Cr04 
t  =  23°C  (264) 

%  H2Se04  I  %  Cr03 


Cr03 


50 

33 

00 

65 

H 

00 

07 

0 

16 

00 

64 

0 

29 

96 

CO 

O 

0 

17 

O 

00 

15 

0 

35 

Se04--  Be++  (=  G1++) 

H20  +  BeO  +  BeSe04 
t  =  25°C  (362.5) 

Gives  data  for  solubihty  of 
BeSe04.4H20  in  solutions  con¬ 
taining  varying  concentrations 
of  BeO. 


HSe04~  HTe04-  Rb+ 

H20  +  RbHSeO,  +  RbHTe04 
t  =  25°C  (298) 


Solid  phase — solid  soln. 
M%  RbHSeO 4 

Liquid  phase 

g  RbIiSe04/l 

g  RbHTe04/l 

51.55 

76.46 

39.505 

52.22 

95.82 

35 . 300 

53.95 

171.70 

22.98 

56.33 

462 . 80 

5.00 

67.46 

859.30 

3.40 

N3-  NO,"  Pb++  Na+  (227) 

H20  +  Pb(N3)2  +  NaN03 


°C 

g 

Pb(N,),/l 

g 

NaN03/l 

Pb(N3)2 

18 

0.232 

0.0 

18 

0.247 

340.0 

70 

0.9012 

0.0 

70 

4.87 

340.0 

N3-  C2H302-  Pb++  Na+  (227) 
II20  +  Pb(N3)2  +  NaC2H302 

g 

g 

°C 

Pb(N,)2/l 

NaC2II3- 

02/l 

Pb(N3)2 

IS 

0.232 

0.0 

18 

15.42 

328.0 

80 

20.20 

328.0 

N02_  Ag+  Ca++ 

H20  +  AgN02  +  Ca(N02)2 

t  =  14°C  (293);  Fig.  139 
g  per  lOOg  H20* 
Ca(N02)2  |  AgN02 

Ca(N02)2  -f-  AgN02 
92.4  |  11.2 

*  Author  does  not  give  furthei 
numerical  data  but  a  number  of 
points  on  a  diagram  (Fig,  139). 


N02-  Ag+  Sr++ 

H20  +  AgN02  +  Sr(N02)2 
t  =  14°C  (293);  p.  Fig.  140 
g  per  lOOg  H20* 

AgN02  |  Sr(N02)2 

Sr(N02)2  -f-  AgN02 
10.9  |  78.3 

*  Author  does  not  give  further 
numerical  data,  but  a  number  of  addi- 
tional  points  on  a  diagram  (Fig.  140). 
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N02-  NO-t  Na+  (293):  h20  +  NaN02  +  NaN03 


Liquid  phase — g  per  lOOg  H20 


Solid  phases 

t  = 

0°C 

t  =  21°C  | 

t  =  52°C 

t  =  65°C 

t  =  81°C 

t  =  92°C 

t  =  103°C 

to 

O 

£ 

o3 

£ 

cu 

O 

£ 

£ 

6 

£ 

& 

<M 

O 

£ 

c3 

£ 

CO 

O 

Z 

d 

£ 

N 

O 

£ 

c3 

£ 

co 

O 

£ 

£ 

N 

O 

£ 

c6 

£ 

co 

O 

13 

o3 

£ 

6 

£ 

03 

£ 

co 

O 

Z 

d 

£ 

N 

0 

£ 

£ 

O 

£ 

d 

£ 

O 

iz 

a, 

Z 

0.0 

73.0 

0.0 

84.75 

0.0 

108.8 

0.0 

120.7 

0.0 

137 

1 

0.0 

149.7 

0.0 

166.0 

19.0 

68.5 

9.6 

81.1 

6.7 

107.9 

34.8 

111.5 

38.8 

125 

7 

23.6 

141.2 

33.2 

153.3 

36.3 

67.1 

23.5 

79.7 

20.6 

104.3 

62.8 

108.5 

69.8 

122 

7 

57.6 

134.6 

58.8 

148.8 

JNaJN02 . < 

50.8 

73.8 

34.5 

101.8 

43.2 

99.5 

62.6 

98.0 

NaN02  +  NaNOs . 

41.7 

64.9 

54.5 

73.1 

82.0 

97.8 

90.6 

107.8 

101.0 

122 

.6 

107.8 

132.3 

116.0 

142.4 

46.8 

50.3 

56.7 

64.2 

88.0 

65.2 

96.0 

78.3 

111.5 

79 

.1 

130.6 

60.2 

126.8 

100.0 

55.4 

30.2 

62.8 

46.8 

92.9 

44.2 

104.1 

49.5 

121.0 

50 

.0 

145.0 

30.3 

142.9 

60.1 

NaNOs . 

74.2 

0.0 

74.7 

21.6 

101.4 

27.2 

113.4 

28.4 

131.7 

27 

.2 

163.5 

0.0 

181.2 

0.0 

89.3 

0.0 

109.0 

14.7 

121.4 

14.7 

150.0 

0 

.0 

118.0 

0.0 

131.0 

0.0 

NOr  Ag+  Ba++ 

N02-  Ag+ 

Li+ 

no2- 

Ag+K 

+. — ( Continued ) 

no3-  nh4+- 

-( Continued ) 

H20  +  AgN02  +  Ba(N02)2 
t  =  13.5°  0(293) 
v.  Fig.  141 
g  per  lOOg  H20* 
Ba(N02)2  |  AgN02 

AgN02  +  2AgN02.Ba(N02)2.- 

h2o 

64.0  |  10.2 

2AgN02.Ba(N02)2.H20  + 
Ba(N02)2 

75.6  |  9.5 

*  Author  does  not  give  further 
numerical  data  but  a  number  of  points 
on  a  diagram  (Fig.  141).  


H20  +  AgN02  +  LiNOj 

t  =  14°C  (293) 
v.  Fig.  142 
g  per  lOOg  H20* 
LiN02  |  AgN02 
LiN02  +  AgN02 


78.5 


10.5 


*  Author  does  not  give  further 
numerical  data  but  a  number  of  points 
on  a  diagram  (Fig,  142). 


N02-  Ag+  Na+  (293) 

H20  -R  AgN02  -R  NaN02;  v.  Fig.  143 


Solid  phases 

Liquid  phase — g  per  lOOg 

H20* 

t  =  14°C  |  t  =  22°C 

<M 

O 

£ 

d 

& 

<M 

O 

Z 

bD 

n 

O 

£ 

d 

z 

cu 

O 

Z 

bD 

< 

AgN02  +  2AgN02.2NaN02.H20 .  .  . 
2AgN02.2NaN02.H20  +  NaN02. .  . 

55.0 

74.5 

15.2 

11 .3 

58.3 

78.3 

21.5 

13.4 

on  a  diagram  (Fig.  143). 


N02-  Ag+  K+  (293) 

H20  +  AgNQ2  +  KNQ2;  v.  Fig.  144 


Solid  phases 

O 

£ 

M 

N 

O 

z 

bD 

«! 

N 

O 

z 

M 

IN 

O 

z 

b 0 

<a 

AgN02  +  2AgN02.2KN02.H20 - 

2AgN02.2KN02.H20  +  KN02 . 

18.0 

276.0 

2.36 

26.3 

23.1 

279.0 

5.3 

39.3 

Liquid  phase — g  per  lOOg 


H20* 


t  =  13.5°C  I  t  =  25°C 


t  =  25°C  (91) 
MkN02/1  I  MAgN02/l 
AgN02 


0.000 

0 . 0269 

0.00258 

0 . 0259 

0.00588 

0 . 0249 

0.01177 

0 . 0232 

0.02355 

0 . 0203 

0.04710 

0.0181 

NO3-  NH4+  (154) 

Id20  +  HNOs  +  NH4NO3 

% 

°C  NH4NO3  %  HNOs 
NH4NO3.2HNO3 


-8 

CO 

2 

53 

9 

-2 

5 

34 

8 

54 

8 

+3 

0 

35 

4 

55 

8 

8 

5 

CO 

O 

0 

56 

8 

19 

5 

37 

4 

00 

9 

25 

0 

38 

1 

60 

0 

29 

5* 

CO 

CO 

8 

61 

2 

%  NH4NO3  |  %  HN03 

nh4no3 


65 

64 

0 

0 

60 

04 

3 

98 

55 

95 

8 

81 

51 

17 

14 

65 

46 

35 

21 

46 

43 

35 

28 

33 

*  Melting  point. 


NO3-  NH4+C204-~  (82) 
H20  +  NH4NO3  +  (NH4)2 


c2o4 

% 

%(NH4)2- 

°C 

NH4NOs 

c2o4 

NH4N03  +  (NH4)2C204.- 

19 

h2o 

62.26 

0.085 

50 

72.11 

0.35 

N03-  NH4+  HCOs-  (125) 
H20  +  NH4NO3  +  NH4HCO3 


diagram  (Fig.  144 >. 


Liquid  phase- — g  per  lOOOg  H20 


Solid  phases 

t  = 

o°c 

t  =  15°C 

t  = 

30°C 

d 

z 

-T 

a 

z 

d 

s 

■'S' 

w 

z 

d 

z 

•*> 

a 

z 

O 

O 

a 

•'S' 

a 

z 

d 

z 

a 

z 

d 

0 

a 

a 

z 

0 

119 

186.4 

0 

269  6 

232.6 

129.10 

nh4hco3 . 

498.20 

103.30 

1034 

82.50 

1189 

77.9 

nh4hco3  +  nh4no3. 

1180 

45.20 

1669 

74.6 

2319 

125.70 

Ag+  (348) .  H20  +  NH4NO3  +  AgNOs 


Liquid  phase 

°C 

Solid  phases 

% 

nri4no3 

% 

AgNOs 

1 

70.1 

0 

30 

nh4no3 . 

63.59 

58.64 

12.51 

21.37 

Continued  on  p.  858 
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N03-  NH4+  HCOr  Na+  (125)  :  h2Q  +  NH4HCO,  +  NaNO,;  v.  Fig.  145 


Solid  phases 

Liquid  phase — M  per  1000M  HsO 

t  = 

0°C 

t  = 

15°C 

t  = 

30°C 

NaHCO, 

<* 

O 

£ 

M 

£ 

NaNO, 

CO 

0 

0 

ffi 

w 

to 

O 

O 

W 

a 

& 

CO 

O 

■sf 

K 

d 

O 

O 

H 

•sf 

W 

NaHCO, 

•0 

O 

£ 

W 

& 

NaNO, 

to 

O 

O 

ffi 

w 

£ 

A 

Nall  CO 3 . 

14.94 

18.9 

23  60 

B 

NaHCO,  +  NaNOa . 

3.06 

153.9 

3.42 

176 

3.78 

201.4 

C 

NaN03 . 

155.2 

177.5 

203.4 

D 

NaNO,  +  NH4N03 . 

237.24 

138.6 

349.3 

159.48 

496.4 

186.8 

E 

nh4no3 . 

266.2 

376.4 

523  1 

F 

nh4no3  +  nh4hco3 . 

265.3 

10.26 

375.3 

16.9 

521 . 5 

28.6 

G 

NH4HCO, . 

27.00 

42.5 

61  38 

H 

NH4HCOa  +  NaHCOs . 

10.44 

25.00 

12.8 

38  9 

15  5 

58  14 

L 

NH4N03  +  NH4HC03  +  NaHCO,.. . . 

11.70 

256.3 

52.94 

19.26 

376.9 

51.5 

34.6 

538.9 

45.2 

M 

NH4N03  +  NaNO,  +  NaHCO, . 

4.68 

237.6 

134.3 

7.2 

352.3 

153.7 

j 

11.9 

505.3 

173.7 

N03  NH(+  Ag+. — (Continued  from  p.  857) 


°C 


30 


Solid  phases 


Liquid  phase 


% 

nh«no3 


-  7.3 

-  10.7 

-  14.9 

-  14.8 

-  18.7 

-  17.4 

0 

+  18 
55 

109.6 

0 

18 

40 

55 

101.5 


NH4NOa  +  NH4N03.  AgNO, . .  . 


NH4N03.AgN03 


NH4N03.AgN03  +  AgNOs. 
AgN03 . 


Ice  +  AgN03*. 
AgN03* . 


Ice  NH4N03.AgN03  -f-  Ag- 

N03* . 

Ice  +  NH4N03.AgN03 . . 

Ice  +  NH4N03.AgN03  +  NH4- 

N03/3 . 

Ice  +  NH4N03 . 


NH4N03.AgN03  +  AgN03*. . 

NH4N03.AgN03  +  NH4NO,/3< 

NH4N03.  AgN03  +  NH4N03a  < 
NH4NQ3.AgNQ3  +  NH4N03f. 


*  Rhombic,  f  Rhombohedral. 


% 

AgN03 


no3-  nh4 


t  =  30.5°C  (262) 


52.50 

29.76 

45.44 

35.62 

39.60 

41.09 

34.47 

45.85 

28.86 

52.45 

24.33 

57.93 

23.43 

58.89 

15.62 

63.27 

6.59 

69.08 

0 

73.00 

0 

47.10 

8.43 

44.52 

16.80 

42.00 

18.79 

39.51 

37.30 

15.99 

41.20 

0 

19.59 

50.36 

22.06 

55.36 

26.12 

63.32 

32.10 

67.90 

44.87 

22.13 

49.22 

26.07 

52.22 

32.68 

52.38 

36.60 

52.50 

47.50 

Iu(N03)2 

%  Cu(NOa)2 

%  nh4no3 

|  %  Cu(N03)2  1 

%  nh4no3 

Cu(N03)2.3H20 

nh4no3 

60.2 

0.0 

37.5 

38.3 

59.7 

1.6 

34.9 

40.4 

58.9 

3.9 

31.7 

41.0 

55.1 

11.5 

29.2 

42.2 

52.4 

19.0 

20.8 

49.3 

49.9 

25.2 

6.5 

62.8 

Cu(N03)2.3Hj0  +  NH4NO, 

0.0 

70.6 

46.0 

36.4 

*  Mean  of  two  results. 


N03-  NH4+  A1+++ 

h2o  +  nh4oh  +  nh4no3 


+  Al(OH), 
t  =  20 °C  (12) 


M 

% 

g 

NH4OH/l 

nh4no3 

Al(OH),/l 

A1(0H)3.?H20 

1.0 

5.0 

0.187 

1.0 

10.0 

0.082 

1.0 

20.0 

0.045 

1.0 

30.0 

0.035 

0.50 

5.0 

0.145 

0.50 

10.0 

t  =  30°C 

0.012 

1.0 

5.0 

0.143 

1.0 

10.0 

0.066 

0.50 

5.0 

0.080 

0.5 

10.0 

0.009 

NO,"  NH4+  A1+++  K+ 
HjO  +  NH4OH  +  NH4NO, 
+  Al(OH),  +  KNO, 


t 

=  20°C  (12) 

M 

g 

NH4OH/l 

%  kno3 

Al(OH)3/l 

A1(0H)3.?H20 

1.0 

5.0 

0.760 

1.0 

10.0 

1.310 

0.5 

5.0 

0.450 

0.5 

10.0 

0.485 

O 

O 

O 

CO 

II 

1 

0 

5.0 

1 

12 

1 

0 

10.0 

1 

32 

0 

5 

5.0 

0 

713 

0 

5 

10.0 

1 

033 
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NOs-  NH4+  Na+  (125) 

H20  +  NH4N03  +  NaN03 


Liquid  phase — g  per  lOOg  H20 


Solid  phases 

<?■+. 

1! 

o 

o 

o 

t  =  15°C 

II 

CO 

o 

o 

o 

o 

£ 

■Sf 

K 

£ 

CO 

O 

£ 

c3 

£ 

CO 

O 

•Sf 

w 

CO 

O 

£ 

c3 

£ 

CO 

O 

£ 

a 

£ 

CO 

O 

£ 

c3 

£ 

0 

73.33 

24.03 

81.21 

0 

96.12 

42.81 

79.34 

NaNOs . 

64.60 

78.06 

110.90 

75.81 

152.00 

75.35 

NaN03  +  NH4N03.... 

105.50 

66.00 

155.30 

75.38 

220.80 

88.31 

118.40 

0 

156.10 

60.76 

232 . 60 

0 

159.00 

36.50 

nh4no3 . 

160.00 

27.79 

162.30 

17.63 

167.40 

0 

no3-  nh4+  k+  (52) 
h2o  +  nh4no3  +  kno3 

t  =  17°C  (52);  v.  Fig.  146 


Solid  phases 


Liquid  phase — g 
per  lOOg  H20 


nh4no3 


A 

B 

C 


D 


nh4no3 . 

Solid  soln.  I* . 

Solid  soln.  I*  +  Solid  soln.  Ilf. 


Solid  soln.  Ilf . 

Solid  soln.  Ilf  +  Solid  soln.  lilt  - 


Solid  soln.  lilt  ■ 


kno3 


179.3 
182.0 
184.0 

161.5 

156.5 
143.0 

111.4 
69.3 

44.9 

24.9 
20.1 

9.62 

3.93 

0.0 


kno3 


0.0 

4.88 

8.55 

26.40 

33.3 
43.5 

39.3 

32.7 

29.4 

27.5 

26.7 
26.4 
26.9 
28.0 


*  Solid  soln.  I  contains  from  100  to  97.4  %  NHtNOj. 
t  Solid  soln.  II  contains  from  93.1  to  49.2  %  NH4NO3 
J  Solid  soln.  Ill  contains  from  14  to  0  %  NH4NO3. 


t  =  25°C  (6) 


m%nh4- 

Liquid  phase 

Solid  phases 

no3 

%  nh4no3| 

%  kno3 

kno3 . 

0 

0.0 

27.86 

2.29 

13.48 

23.53 

Solid  soln.  I* . 

4.60 

25.56 

21.38 

9.73 

39.45 

19.27 

Solid  soln.  I*  +  Solid  soln.  1 

36.43 

51.16 

16.90 

Ilf . i 

45.92 

51.57 

16.92 

65.65 

51.56 

16.69 

73.85 

54.80 

13.95 

Solid  soln.  Ilf . 

85.09 

59.93 

8.62 

88.49 

61.42 

7.26 

95.96 

65.63 

2.71 

N1LNO. . 

67.70 

0.0 

*  Solid  soln.  I  varies  from  0  to  13.5  %  NH4NO3. 
f  Solid  soln.  IT  from  65  to  100  %  NH4NO3. 


N03-  BiO+:  H20  +  HN03  +  Bi(OH)3 
t  =  25°C  (363) 


Mui/1 


Mnoj/1 


MBi/1 


Mno3/1 


Bi0N03.H20 


0.002713 

0.1027 

0.09956 

0.01449 

0.2168 

0.1592 

0 . 04944 

0.4485 

0.2354 

0.6969 

0.9537 

1.2547 


N03-  CO,-"  Na+  (238) :  h20  +  NaN03  +  Na2C03 


Liquid  phase 


10°C  I  t  =  24.2°C 


Solid  phases 

co 

O 

o 

& 

CO 

O 

Z 

a 

co 

O 

o 

c3 

co 

O 

£ 

Na2CO3.10H2O . 

10.70 

2.77 

Na2CO3.10H2O  +  Na2C03.7H20 . 

15.29 

26.67 

Na2C03.7H20 . 

13.76 

30.39 

Na2C03.7H20  +  NaN03 . 

11.80 

34.01 

r 

3.13 

44.67 

NaNOs . | 

44.60 

48.30 

NaN03.Na2C03.10H20 . 

4.88 

39.32 

N03~  COT-  Na+  K+;  v.  p.  360 


N03  C03  K+  (238);  h20  -t-  kno3  t  k2co3 


Liquid  phase 


Solid  phases 

t  = 

10°C 

t  =  24.2°C 

% 

k2co3 

% 

KN03 

% 

k2co3 

% 

kno3 

K2C03.fH20 . 

52.01 

52.95 

K2C03.|H20  +  kno3 . 

51.17 

1.27 

51.89 

1.45 

45.81 

2.02 

39.07 

4.15 

24.56 

9.37 

KN03 . 

23.07 

10.72 

9.21 

20.14 

17.28 

27.36 

NOr  C204-- Ag+ 
H20  +  HNOa  +  Ag2C204 
t  =  25°C  (185) 

%  HNOa  I  %  Ag2C204 
Ag2C204 


1.572 

0 . 1334 

3.110 

0.2149 

5.995 

0.3599 

11.390 

0.6735 

22.036 

1.4993 

29.095 

2.4974 

30.219 

2.7857 

no3-  c2o 

4—  La+++ 

H20  +  La(N03)3  +  La2- 

(C204)3 

t  =  25°C  (222) 

%  La2(C204)3 

%  La(N03)3 

La2(C204)  3.8H2O 

0.28 

5.06 

0.88 

14.04 

1.46 

22.15 

2.01 

28.63 

2.41 

34.61 

N03-  C204--  La +++.—(Cont’d) 
%  La2(C204)3 1  %  La(N03)2 
La2(C204)  3.8H20 
2.59  36.24 

2.67  37.42 

3.00  39.89 

La2(C204)3.SH20  -f-  La2- 
(C204)3.5H20 
3.32  |  42.27 

La2(C204)3.5H20+La2(C204)3  - 
3H20 

2.68  |  45.26 

La2(C204)3.3H20 


2.64 

2.52 

2.41 

2.32 


46.39 

51.30 

54.11 

56.54 


La2(C204)3.3H20  +  La(N03)3 
2.23  |  59.03 

La(N03)3 


2.10 

0.67 

0 


59.03 

59.91 

60.17 
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NOr  C03--  Na+  K+  (219,  238) 
H20  T  NaN03  p-  K2C03;  v.  Fig.  147 


Liquid  phase — M  per  1000M  H20 


Solid  phases 

t  = 

10°C 

t 

=  24.2°C 

v.  Fig.  147 f 

0.5- 

k2co3 

KNOs 

0.5- 

Na2C03 

NaNOs 

0.5- 

Iv2C03 

KNOs 

0.5- 

Na2C03 

NaNOs 

A 

Na2CO3.10H2O . 

40.64 

96.88 

B 

N&2CO3.  IOII2O . 

89.35 

97.24 

Na2CO3.10H2O  +  NaNOs . 

29.69 

150.10 

C 

Na2CO3.10H2O  +  NaNO, . 

72.47 

132.12 

D 

NaNOs . 

170.28 

193.28* 

E 

NaNO.-,  +  KNOs . 

53.89 

178.16 

77.62* 

215.14* 

F 

KN03 . 

74.37 

66.96* 

G 

KN O3  -j-  K2C08.fH20 . 

280 . 08 

4.74 

289.44 

5.508 

H 

K2C03.|H20 . 

282.17 

293.0 

I 

K2C03.fH20  -p  KNaC03.6H20 . 

273.96 

20.76 

279.57 

38.09 

NaN03  -p  KNO3  -p  Na2CO3.10H2O . 

38.48 

22.28 

161.24 

J 

KNaC03.6H20  +  Na2CO3.10H2O . 

62.48* 

129.12* 

P 

Is.2CO3.fH2O  -f-  Ivl\  O3  -f-  KNaCOs-GHoO . 

264.17 

11.23 

26.42 

Q 

KNOs  +  Na2CO3.10H2O  +  KNaC03.6H20 . 

4.802 

25.40 

54.46 

3.31 

42.19 

130.46 

R 

Na2CO3.10H2O  +  KNOs  +  NaNOs . 

50.4 

73.98 

149.94 

KNaC03.6H20  +  K2C03.|H20  +  KNOs . 

266.68 

2.57 

17.93 

*  By  graphical  interpolation,  t  Data  for  system  NasCOs.lOHjO  +  NasC03.7H20  +  KNOa  lacking. 


NH4+HC03~  Na+  (124,  125,  279) 

H2G  +  NH4HCO3  +  NaHCOa 


Liquid  phase— g  per  lOOg  H2Q  (125)  ||  Liquid  phase  (2  7  9) 


Solid  phases 

t  = 

0°C 

t  = 

15°C 

t  =  30°C  j 

t  = 

15°C 

t  =  30°C* 

t  =  40°C* 

CO 

O 

O 

w 

o3 

6 

0 

M 

■•j* 

M 

% 

d 

0 

w 

a 

CO 

O 

O 

K 

K 

& 

O 

O 

w 

CO 

O 

O 

K 

W 

52: 

d 

0 

M 

ci 

& 

d 

0 

K 

W 

'A 

CO 

0 

0 

K 

c3 

% 

CO 

0 

0 

w 

w 

& 

CO 

O 

O 

W 

& 

co 

O 

O 

■O' 

W 

6.90 

8.80 

11.03 

7.93 

NaHCOs 

8.00 

2.30 

7.26 

1.99 

7.46 

4.40 

6.67 

3.93 

6.69 

8.57 

5.79 

7.44 

NaHC03 

+  NH1HCO3 . 

4.82 

10.94 

5.93 

17.06 

7.21 

25.57 

4.82 

13.88 

4.72 

13.61 

5.34 

22.45 

*  Under  the  pressure  of  CO2  +  NHj  due.  to  decomposition  of  the  NIUHCOs  in  the  solution. 


NH4+  HCO3-  Na+—  (Cont’d.) 

t  =  35°Cf  (124) 

%  NaHCOa  I  %  NH4HC03 

nh4hco3 

0.0  |  24.02 

NH4HC03  +  NaHCOa 
5.14  |  21.55 


NaHC03 


5.45 

8.06 

9.19 

10.38 


21.28 

8.29 

3.49 

0.0 


t  Under  pressure  of  3  atm.  of  CO2. 


NOr  C204"-  Na+  (82) 

H2O  T  NaN03  -p  Na2C204 

% 

°C  %  NaN03  Na2C204 
NaN03  -j-  Na2C204.H20 


15 

45.86 

0.051 

50 

53.06 

0.047 

NOr 

c,o4--  k 

+  (82) 

h2o  + 

KNOs  + 

K2C2O4 

% 

°C 

%  KNOs 

k2c2o4 

KNO 

3  K2C2C 

4.h2o 

19 

11.6 

20 . 38 

50 

28.29 

19.63 

no3-  c2H3or  Ag+ 

H2O  -)-  HC2H302  -p  AgN03 


t  =  25 

°C  (185) 

%  HNOs 

%  AgC2H302 

AgC 

2H3O2 

0 

0 

1.1074 

2 

850 

7.9580 

5 

258 

14.201 

8 

904 

24 . 262 

14 

021 

37.367 

15 

844 

42.024 

17 

773 

47.437 

NOa-  C2H2C102-  Ag+ 

H20  -p  HC2H2CIO2  -p  AgN03 
t  =  25°C  (185) 

%  HN03  1  %  AgC2H2C102 
AgC2H2C102 


0 

0 

1.504 

1 

488 

4.827 

2 

833 

8.510 

5 

234 

14.582 

8 

883 

24.441 

13 

983 

37.229 

15 

751 

42.059 

NOr  HC 

4h4o6-  k+ 

I120  +  KNO; 

+  khc4h4o6 

t  =  24 

=c  (283) 

Mkno3/1* 

Mkhc4h  4o6/1* 

khc4h4o6 

0 

0.0347 

0 

05 

0.01953 

0 

10 

0.01355 

0 

20 

0.00901 

*  Data 

mean  of 

two  results. 

NOr  Pb++  Cu++ 

H20  +  Pb(N03)2  +  Cu(N03) 
t  =  20°C  (123) 
g  per  lOOg  H20 
Cu(N03)2  I  Pb(N03)2 
Pb(N03)2 


0 

0 

55 

11 

7 

72 

39 

34 

15 

04 

27 

80 

24 

63 

19 

05 

CO 

CO 

25 

14 

70 

37 

96 

13 

08 

60 

32 

8 

19 

83 

11 

5 

37 

100 

29 

3 

53 

Pb(NO 

3)2  -p  Cu(N03)s 

,6H 

127 

70 

2 

33 

Cu(N03)2.6H20 
127.40  |  0 


STRONG  ELECTROLYTES  IN  WATER:  11,-16  TO  11,-23 
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N03-  Pb++  Ba++  (129) 
H20  +  Pb(N03)2  +  Ba(N03)2 


Solid  phase 

Liquid  phase — M  per  1000M 
FLO 

M  % 

M  % 

Ba(N03)2 

Pb(N03)2 

Ba(N03)2 

Pb(N03)2 

t  =  15°C 

25.10 

74.90 

2.726 

23.14 

81.31 

18.69 

4.126 

7.80 

86.95 

13.05 

4.610 

4.836 

t  =  30°C 

3 .06 

96.94 

0.669 

34.96 

14.50 

85.50 

2.213 

32.21 

31.22 

68.78 

3.249 

28.61 

63.61 

36.39 

5.050 

18.91 

65.70 

34.30 

4.916 

18. 3S 

81.90 

18.10 

5.916 

10.64 

91.67 

8.33 

6.419 

4.781 

O 

O 

t> 

II 

10.81 

89.19 

1.958 

41.05 

16.74 

83.26 

2.831 

40.10 

28.32 

71.68 

3.820 

36.40 

87.52 

12.48 

8.854 

9.234 

NO 3-  Pb++  Ba++ —  (Continued) 


Solid  phase — g  per  lOOg  solid 
(148) 

Liquid  phase 

Ba(N03)2 

|  Pb(N03)2 

%  Ba(N03)2 

%  Pb(N03)2 

II 

to 

cn 

0 

0 

12.46 

87.54 

1.59 

34.60 

23.44 

76.56 

2.65 

31.13 

60.73 

39.27 

4.23 

22.73 

84.56 

15.44 

6.66 

8.96 

89.58 

10.42 

7.31 

6.26 

96.41 

3.59 

8.64 

1.63 

t  =  50°C 

11.69 

88.31 

2.57 

40.82 

30.98 

69.02 

3.83 

37.78 

58.75 

41.25 

6.32 

29.31 

91.22 

8.78 

11.05 

10.34 

93.33 

6.67 

12.68 

5.72 

N03-  Pb++  K+  (149) :  h20  +  Pb(N03)2  +  KNOs 


Solid  phases 

Liquid  phase 

t  =  25°C 

t  =  50°C 

t  =  100°C 

% 

Pb(NOs)2 

% 

KNO, 

% 

Pb(N03)2 

% 

KNOa 

% 

Pb(N0ah 

% 

KNO. 

f 

37.17 

44.79 

55.65 

Pb(N03)2 . < 

44.50 

36.90 

Pb(N0s)2  +  KN03 

41.93 

24.67 

42.14 

33.14 

KNOs . 

27.39 

45.51 

71.10 

N03-  Pb++  Ba++  K+  (148) 

H20  +  Pb(N03)2  +  Ba(N03)2  +  KNOs 


Solid  phases 

Liquid  phase 

t  =  25°C 

t  =  50°C 

% 

kno3 

% 

Pb(N03)2 

% 

Ba(N03)2 

% 

kno3 

% 

Pb(N03)2 

% 

Ba(N03)2 

15.26 

2.12 

6.05 

27.40 

15.89 

8.11 

17.39 

11.44 

3.40 

28.28 

27.00 

5.68 

Ba(N03)2.2KN03* . 

16.01 

21.25 

4.33 

32.61 

38.93 

2.15 

17.87 

35.90 

2.46 

23.41 

37.68 

2.11 

Ba(N03)2.2KN03*  +  KNOs . 

25.75 

34 . 65 

1.16 

25.74 

32.63 

1.92 

35.48 

33.62 

2.01 

26.78 

23.26 

1.76 

36.91 

29.22 

2.24 

27.23 

15.28 

2.32 

38.06 

24.98 

2.59 

Ba(N03)2.2KN03  +  KN03 . 

27.69 

9.85 

1.87 

39.43 

19.96 

2.85 

27.74 

4.95 

1.92 

40.90 

14.64 

3.32 

41.39 

13.01 

3.44 

41.86 

10.35 

3.69 

25.22 

40.46 

0.72 

33.25 

40.88 

1.02 

25.0 

39.84 

1.18 

33.41 

40.19 

1.51 

Ba(N03)2.2KN03*  +  KN03 . 

25.0 

38.0 

1.59 

32.64 

39.82 

2.40 

24.91 

37.48 

1.80 

*  Contained  small  amounts  of  Pb(NOs)2.2KNC>3. 


N03-  Pb++  Na+  (14  9) 

H20  +  Pb(N03)2  +  NaNOs;  v.  Fig.  148 


Liquid  phase 

Solid  phases 

t  = 

0°C 

t  = 

25°C 

t  =  50°C 

t  =  100°C 

% 

Pb(N03)2 

% 

NaNOs 

% 

Pb(N03)2 

% 

NaN03 

% 

Pb(N03)2 

% 

NaN03 

% 

Pb(N03)2 

% 

NaNOs 

A 

B 

|  Pb(N03)2 . | 

28.70 

25.80 

2.91 

37.17 

27.86 

10.04 

44.79 

29.22 

17.51 

55.65 

50.78 

4.24 

C 

D 

Pb(N03)2  +  NaNOs . 

NaN03 . 

15.47 

40.32 

47.86 

17.25 

43.84 

53.29 

NO,  -  Pb(N3)2  Na+;  v.  p.  356 
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NOr  T1+  K+:  H20  +  T1N03  +  KNOs;  t  =  25°C  (129) 


Solid  phases 

Liquid  phase — M  per  1 

M%  KN03 

M  %  T1N03 

KNOa 

TINOa 

100.00 

0.00 

3.4682 

0.00 

99.92 

0.08 

3.2515 

0 . 0089 

99.80 

0.20 

3.2851 

0.0231 

Solid  soln.  I* 

99.43 

0.57 

3.2981 

0.0663 

98.22 

1.78 

3.2944 

0.1869 

97.81 

2.19 

3.1724 

0.2390 

97.23 

2.77 

3.2658 

0.3238 

Solid  solns.  I  +  II 

4.2326 

0.4652 

Solid  soln.  II  t  < 

6.67 

93.33 

2.4233 

0.3806 

'  1 

0.00 

100.00 

0.00 

0.4361 

*  Solid  solution  I  from  100  to  94  %  KNOa.  t  Solid  solution  II  from  72.96  to  0 

%  kno3. 


NOr  Zn++  Nd+++  (301) 

H20  +  Zn(N03)2  +  Nd(N03)a 

NOr  Zn++Pr+++  (301) 

HaO  +  Zn(NOa)2  +  Pr(NOa)a 

% 

% 

% 

% 

°C 

Nd203 

%  ZnO 

double 

salt 

°C 

Pr203 

%  ZnO 

double 

salt 

2Nd(NOa)a.3Zn(NOa)2.24H20 

2Pr(NOa)a.3Zn(NOa)2.24H20 

15 

14.0 

10.15 

69.1 

15 

13.22 

9.87 

66.3 

30 

14.88 

10.79 

73.5 

30 

14.08 

10.45 

70.6 

50 

15.86 

11.53 

78.3 

45 

15.02 

11.01 

75.4 

70 

17.15 

12.33 

84.6 

60 

15.97 

11.98 

80.1 

NOr  Cu++:  H20  +  HNO,  +  Cu(N03)2;  t  =  15°C  (305) 


%  HN03 

%  Cu(N03)2 

Solid  phase 

0.0 

52.40 

Cu(N03)2.3H20 

5.00 

48.00 

10.00 

44.00 

NOr  Hg+ 


H20+  HNOa  +  HgN03;  t  =  25°C  («») 

Solid  phases 

Liquid  phase 

IHhnoj/1 

Mhk  /I 

HgNOa.HjO  +  3HgN03.Hg20.H20 . 

2.955 

2.150 

3HgN03.Hg2O.H20 . 

1  356 

0.923 

0.239 

3HgN03.Hg20.H20  +  HgN03.Hg20 . 

0.293 

HgN03.Hg20 . 

0.1579 

0.102 

0.1321 

0.0807 

HgN03.Hg20  +  HgNO3.Hg2O.fH2O . 

HgN03.Hg20.fH20 . 

0  0068 

HgNO3.Hg2O.fH2O  +  Hg20 . 

0.0016 

NOr  Hg++  (89):  H20  +  HNO,  +  HgO 


Solid  phases 

Liquid  phase 

t  =  15°C 

t  = 

25°C 

t  =  50°C 

6 

s 

w 

H 

»rH 

< 

\ 

O 

S5 

W 

S 

be 

a 

\ 

O 

w 

S 

1 

1 

\ 

M 

ffl 

§ 

Hg(N0a)2.H20  +  Hg(NOa)2 

- 

2HgO . 

17.93 

8.172 

18.71 

8.585 

16.52 

8.235 

9.65 

4.515 

Hg(NOa)a.2HgO . 

1.35 

0.6182 

0.646 

0.2958 

0.283 

0.1252 

0.123m 

0.0545m 

Hg(NOa)2.2HgO  +  HgO..  . 

0.1.36 

0.058 

0.154 

0.0675 

0.2S4 

0.1226 

0.1156 

0.0499 

0.116 

0 . 0494 

0.231 

HgO . 

0 . 0723 

0 . 0303 

0.072 

0.0306 

0.1156 

0.0494 

0.07231 

N03-  Cu++  Ag+  (305) ;  h20  +  Cu(N03)2  +  AgN03 


Liquid  phase 


Sohd  phases 

t  = 

0°C 

t  = 

10°C 

t  = 

15°C 

|  t  = 

20°C 

t  = 

30°C 

100°C 

%  Cu- 
(NOa)2 

% 

AgNOa 

%  Cu- 
(NOa)2 

% 

AgNOa 

%  Cu- 
(NOa)2 

% 

AgNOa 

%  Cu- 
(N03)2 

% 

AgNOa 

%  Cu- 
(N03)2 

% 

AgNOa 

%  Cu- 
(NOa)2 

% 

AgNO 

AgNO, . 

55.60 

63.60 

66.70 

68.30 

74.10 

90.00 

AgNO,  +  Cu(N03)2.6H20 . 

40.90 

12.10 

40.00 

12.50 

47.60 

12.10 

51.10 

11.60 

AgNOa  +  Cu(N03)2.3H20 . 

54.80 

11.80 

54.00 

25.50 

Cu(N03)2.6H20 . 

46.30 

50.30 

52.40 

55.40 

Cu(N03)2.3H20 . 

60.90 

71.50 

N03-  Cu++  Na+ 

H20  +  Cu(N03)2  +  NaN03 
t  =  20°C  (255) 

%  Cu(N03)2  |  %  NaN03 

Cu(N03)2.6H20 


55.94 

55.76 

54.34 


0.0 

2.07 

4.29 


Cu(N03)2.6H20  -f-  NaN03 
53.30  I  5.27 


NaN03 


46.32 

29.25 

3.38 

0.0 


8.19 

19.89 

43.51 

48.60 


NaN03  +  Cu(N03)2.3H20 
56.57m  |  5.66m 

Cu(N03)2.3H20 


57.0m 

57.0m 


3.59m 

1.98m 


NOr  Ag+ 

H20  -f-  HN03  -f"  AgNOj 
t  =  30°C  (256) 

%  HN03  1  %  AgNO, 


AgNOa 


0.0 

1.119 

2.854 

5.51 

10.47 
18.91 
26.59 
40.33 

56.48 


73.22 

69.87 

64.64 

57.27 

45.09 

29.37 

20.32 

10.36 

4.22 


t  =  15°C  (305) 
AgNOa 


0 

66.65 

G 

5 

50.50 

H 

10 

38.30 

I 

NOr  Mn++  Pr+++  (301) 

H2Q  +  Mn(NOa)2  +  Pr(NOa)a 


°C 

% 

Pr203 

%  MnO 

% 

double 

salt 

2Pr(N03)a.3Mn(N03)2.24H20 

15 

14.60 

9.44 

71.8 

30 

15.42 

9.75 

75.9 

45 

16.24 

10.40 

79.9 

60 

17.43 

11.15 

85.8 

NOr  Mn++  Nd+++  (301) 
H20  +  Mn(NO})2  +  Nd(NOa) 


°C 

% 

MnO 

% 

Nd2Oa 

% 

double 

salt 

2Nd(N03)a.3Mn(N0a)2.24H20 

15 

9.50 

15.24 

73.8 

30 

10.15 

15.99 

77.4 

45 

10.68 

17.05 

82.6 

60 

11.48 

18.37 

89.0 

NQ3-  Fe+++:  H20  +  HNOs  +  Fe203 


A 

B 

C 

D 

E 

F 


Solid  phases 

t  =  25°C  (67);  Fig.  149 

Liquid  phase 
%  Fe203|  %  N206 

7  Probably  basic  salts . 

( 

2.86 

4.03 

1 

10.86 

19.58 

15.22 

30.50 

Fe2O3.3N206.18H30 . 

9.95 

36.30 

6.11 

42.70 

< 

5.02 

47.50 

y  Fe203.4N206.18H20 . 

r 

3.93 

47.20 

J 

3.52 

49.60 

Fe20a.3N206.18H20 . 

4.49m 

55 . 20m 
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NOs-  Co++  Pr+++  (301) 


h2o  - 

(-  Co(N03)2  +  Pr(N03) 

% 

% 

% 

°c 

CoO 

Pr203 

double 

salt 

2Pr(N03)3.3Co(N03)2.24H20 

15 

9.30 

13.64 

67.6 

30 

9.75 

14.28 

70.8 

45 

10.13 

14.98 

74.3 

60 

10.79 

15.89 

78.8 

NOr  Co++  Nd+++  (30i) 
H20  +  Co(N03)2  +  Nd- 
(NOs)s 


°c 


% 

CoO 


% 

Nd203 


% 

double 


salt 

2Nd(N03)3.3Co(N03)2.- 


24H20 


15 

9.28 

14.0 

68.3 

30 

9.84 

14.84 

72.4 

45 

10.43 

15.71 

76.6 

60 

11.16 

16.63 

81.1 

N03-  Ni++  Pr+++  (301) 
H20  +  Ni(N03)2  +  Pr(N03)3 


% 

% 

% 

°C 

NiO 

Pr203 

double 

salt 

2Pr( 

N03)3.3Ni(N03)2 

24H20 

15 

8.83 

12.99 

64.4 

30 

9.41 

13.83 

68.5 

45 

9.87 

14.50 

71.8 

60 

10.47 

15.27 

75.7 

NOr  Ni++  Nd+++  (301) 
H20  +  Ni(N03)2  +  Nd(N03)s 


°C 

% 

% 

% 

NiO 

Nd2Os 

double 

salt 

2Nd(N03)s.3Ni(N03)2 

,24H20 

15 

9.13 

14.01 

68.4 

30 

9.73 

14.66 

71.5 

45 

10.12 

15.41 

75.10 

60 

10.89 

16.36 

79.80 

NOr  CrOr-  (276) 
H20  +  HN03  +  H2CrO< 


t  =  25°C; 

t  = 

45  °C 

v.  Fig 

.  150 

% 

% 

% 

% 

hno3 

Cr03 

HNOa 

Cr03 

Cr03 

0.0 

62.85 

0.0 

63.50 

13.25 

48.10 

5.58 

57.93 

26.79 

34.32 

19.53 

43.41 

46.91 

14.63 

50.69 

13.15 

68.49 

0.95 

73.81 

0.88 

82.90 

0.06 

88.35 

0.60 

89.17 

0.18 

88.06 

9.42 

91.36 

8.29 

NOr  uo2++ 

H20  +  HN03  +  U02(N03)2 
t  =  25°C  (84.5) 

%  HN03  I  %  U03(NOj)t 
U02(N03)2.6H20 


0 

12.35 

25.14 

28.67 

29.84 


56.08 

40.36 

30.29 

29.65 

31.27 


U02(N03)2.6H20  +  U02- 
(N03)2.3H20 
30.43  |  36.77 

U02(N03)2.3H20 


31.15 

32.31 

46.12 

50.43 

53.20 


37.99 

36.28 

27.18 

25.79 

26.77 


U02(N03)2.3H20  +  U02- 
(N03)2.2H20 
53.71  |  27.49 

U02(N03)2.2H20 


55.24 

27.24 

38.87 

60.38 

23.65 

32.16 

66.71 

22.29 

17.57 

68.83 

22.49 

5.05 

NOr  U02++  K+ 

H20  +  HN03  +  U02(N03)2 

+  kno3 

t  =  20oC  (2  78) 

%  hno3  %  kno3.uo2- 

(NOa)2 


kno3 


0.0 

5.50 

10.01 


46.09 

45.05 

49.95 


U02(N03)2.6H20 
15.85  |  47.09 

KN03.U02(N03)2 


15.83 
22.06 
32.47 
44.81 
%  HN03 


47.23 

44.84 

35.06 

25.32 

%  2KN03.U02- 
(N03)2 


kno3 

0.0  38.61 

6.57  34.30 

13.73  31.37 

19.77  34.12 

23.92  40.19 

2KN03.U02(N03)2 
32.83  [  34.34 

IvN03.U02(N03)2 
31.75  I  36.51 


NOr  A1+++  (272) 

H20  +  HNOj  +  A1(N03)3 

% 


°C 


%hno3  A1(NOa)3 

A1(N0s)3.9H20 

4  19.75  19.65 

5  50.65  1.50 

5  70.65  0.23 

19.8  15.45  27.10 

20  46.05  5.86 

20  71.35  0.73 

40  11.95  34.60 

40  38.50  16.30 

40  44.80  13.05 

40  64.50  4.15 

40  65.35  4.14 

60  4.93  44.35 

60  17.15  36.40 

60  18.90  36.00 

60  32.65  29.10 

t  =  25°C  (215) 

%  A1(N03)3  |  %  HN03 

A1(N03)3.9H20 

0.33 
9.15 
28.65 
47.08 
58.26 
60.43 
71.15 


1.84 
1.42 
1.25 
A1(N03)3.8H20 


1.25 

0.71 

0.24 


72.06 

75.34 

80.28 


A1(N03)3.6H20 


0.17 

0.17 

0.25 

0.43 


81.08 

87.66 

89.02 

90.12 


NOr  A1+++  K+  (-*08) 

H2Q  +  Al(NO,),  +  KNO, 

NOr  Mg++  Pr+++  (301) 
H20  Mg(N03)2  d~  Pr(N03)3 


°C 

% 

% 

% 

double 

MgO 

Pr203 

salt 

2Pr(N03)3.3Mg(N03)5 

,24H20 

15 

4.97 

13.55 

63.0 

30 

5.24 

14.29 

66.4 

50 

5.55 

15.27 

71.0 

70 

6.14 

16.65 

77.5 

no3 

-  Mg++  Nd+++ 

(301) 

H20  +  Mg(N03)2  +  Nd- 
(N03)3 


°C 


% 

MgO 


% 

Nd203 


double 
salt 

2Nd(N03)3.3Mg(N03)j.24H20 


% 


15 

5.17 

14.45 

66.0 

30 

5.49 

15.20 

69.5 

50 

5.78 

16.34 

74.4 

70 

6.29 

17.47 

79.8 

NOs"  Mg++  Na+ 

H20  +  Mg(N03)2  +  NaNO, 


t  =  25°C  (217) 

%  Mg(N03)2 

%  NaNOa 

Mg(N03)8.6H20 

43.25 

0 

40.84 

3.37 

40.0 

5.12 

Mg(N03)2.6H20  +  NaNO, 

38.25 

9.22 

NaN03 

34.24 

11.10 

25.25 

18.26 

9.82 

36.58 

0 

47.60 

NOr  Ca++  (27) 

H20  +  HN03  +  Ca(OH)2 


t  = 

25°C* 

%  CaO 

%  n2o3 

CaO.H20 

0.1150 

0 

5.590 

10.53 

10.48 

19.87 

13.87 

26.25 

15.50 

29.28 

2CaO.N206.3Ii20 

15.75 

29.83 

16.56 

31.49 

18.35 

35.05 

18.93 

36.21 

Ca0.N205.4H20 

19.76 

38.01 

19.80 

38.18 

t  =  1 

00°C 

CaO.H20 

0.0561 

0 

5.37 

10.13 

14.92 

27.82 

19.63 

35.38 

20.51 

36.63 

CaO.H20  +  2Ca0.N206.2H20 

21.13 

37.50 

2Ca0.N2Q6.2H20 

21.63 

38.62 

22.00 

39.79 

23.77 

43.75 

24.76 

45.50 

2Ca0.N206.2H20  +  2CaO.- 

n2o5.§h2o 

25.38 

46.47 

2Ca0.N205.iH20 

25.51 

47.03 

26.18 

48.61 

26.73 

49.86 

Ca0.N205 

27.33 

51.09 

26.98 

51.17 

*  Cameron  and  Robinson  (63)  found 

as  solid  phases  at 

25°C,  CaO.ELO,  a 

solid  solution. 

2CaO.N2Os.KH2O 

and  CaO.N2O5.4H2O. 

a  q 
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N03-  Ca++  Na+  (237,  297) 

H20  +  Ca(N03)2  +  NaN03 


Solid  phases  (237) 

t  = 

e* 

co 

O 

£ 
v _ ✓ 

CZ 

o 

6? 

liquid 

9°C 

CO 

O 

£ 

cZ 

£ 

£ 

phase 

t  = 

co 

O 

g 

o3 

o 

6? 

25°C 

CO 

O 

<5 

£ 

Ca(N03)2.4H20 . 

51.53 

58.64 

Ca(N03)2.4H20  -|-  NaN03 . 

46.08 

12.56 

52.73 

12.08 

NaN03 . 

44.60 

47.90 

(297) 

t  = 

50°C 

t  =  94.5°C 

Ca(N();:)2.3H,0 . 

73.80 

Ca(N03)2.3H20  +  NaN03 . 

69.40 

11.10 

78.40 

Ca(N03)2 . 

74.6 

4.3 

68.9 

14.3 

Ca(N03)2  +  NaN03 . 

66.7 

18.0 

62.70 

11.50 

60.2 

17.8 

61.3 

12.2 

47.0 

24.7 

52.3 

14  9 

20.5 

43.9 

NaN03 . 

39.2 

21.0 

62.6 

30.7 

27.4 

22.6 

34.5 

52.80 

N03-  Ca++  K+ 

11,0  +  Ca(N03)2  +  KN03 
t  =  30°C  (19);  v.  Fig.  151 


Liquid  phase 


A 

B 

D 

E 

F 

G 

H 

I 


Solid  phases* 


j  Ca(N03)2.4H20 . 

Ca(N03)2.4H20  +  Ca(N03)2  ? 

Ca(N03)2  ? . 

Ca(N03)2  ?  +  KN03 . 

Jkno3 . 


o 

g 

ci 

o 

co 

O 

£ 

M 

O 

W 

65 

59.65 

40.35 

57.40 

13.80 

28.80 

58.90 

17.20 

23.90 

66.00 

13.00 

21.00 

58.30 

22.40 

19.30 

52.00 

30.40 

17.60 

43.90 

23.25 

32.85 

24.70 

22.50 

52.80 

31.40 

68.60 

*  Owing  to  the  viscosity  of  the  liquid  phases  here  concerned  the  author  was  not 
able  to  obtain  conclusive  evidence  (1),  that  KNO3  existed  as  a  stable  solid  phase 
from  G  to  F;  (2),  that  Ca(N03)2  rather  than  a  hydrated  salt  existed  from  F  to 
D;  and  (3),  that  Ca(NC>3)2.4H20  existed  as  a  stable  solid  from  D  to  A. 


NO 3-  Sr++ 

H20  +  Sr(OH)2  +  Sr(N03)2 
t  =  25°C  (2  96) 


g  per  lOOg  H20 


SrO 

Sr(N03)2  | 

i  SrO 

Sr(N03)2 

Sr(NO,), 

SrO,9H20 

0.0 

79.27 

1.34 

52.90 

0.78 

80.83 

1.14 

40.83 

W 

O 

to 

f-  Sr0.9H20 

1.01 

28.80 

1.76 

81.06 

0.95 

23.83 

Sr0.9H,0 

0.84 

12.78 

1.71 

74.27 

0.78 

4.45 

1.51 

63.71 

N03-  Sr++  K+  (127):  h20  +  Sr(NQ3)2  +  KN03 

Liquid  phase 


t  =  20°C  1  t  =  40°C 


Solid  phases 

co 

O 

£ 

W 

65 

C-J 

o 

g 

m 

65 

O 

£ 

w 

65 

o 

£ 

¥ 

65 

24.27 

0 

39.00 

0 

22.90 

5.49 

30.26 

23.70 

kno3 . 

21.01 

17.10 

19.49 

34.91 

KNO,  d  Sr(N03)2.4H20 . 

19.69 

39.56 

KN03  +  Sr(N03)2 . 

26.90 

38.52 

17.56 

40.37 

12.65 

41.12 

Sr(N03)2.4H20 . 

10.00 

40.70 

0 

41.43 

22.50 

40.22 

Sr(N03)2 . 

11.19 

44.19 

0 

47.70 

NOs-  Ba++:  H,0  +  HN03  +  BaO 


t  =  25°C  (295)  ||  t  =  30°C  (256) 


g  per  lOOg  H20 

%  Ba(N03)2 

%  hno3 

BaO 

Ba(N03)2  1 

Ba(N03)2 

Ba(N03)2 

0.0 

10.30 

10.25 

0.0 

1.55 

10.66 

8.89 

0.77 

3.22 

11.04 

5.91 

2.95 

Ba(N03)2 

BaO.H20 

4.39 

4.45 

5.02 

11.48 

3.33 

5.94 

BaO.H20 

2.59 

7.38 

4.93 

10.21 

2.08 

8.82 

4.83 

8.66 

1.45 

11.67 

4.72 

7.01 

0.79 

17.07 

4.55 

6.82 

0.50 

22.14 

4.52 

4.44 

0.51 

22.18 

4.48 

3.47 

033 

27.12 

4.42 

2.53 

4.35 

1.45 

4.29 

0.0 

N03-  Ba++  Na+  (87,  88) 
H20  +  Ba(NOs)2  +  NaN03 


Liquid  phase 

Solid  phases 

t  = 

0°C 

' 

O 

o 

O 

CO 

II 

%  Ba- 

% 

%  Ba- 

% 

(N03)2 

NaN03 

(N03)2 

NaNOi 

4.74 

10.33 

0.0 

4.03 

0.61 

8.58 

2.33 

3.34 

1.68 

5.28 

7.09 

1.60 

8.02 

3.89 

12.07 

Ba(N03)2 . 

1.53 

20.24 

3.54 

14.41 

1.56 

27.74 

3.20 

17.87 

1.55 

30.81 

3.07 

19.06 

1.53 

33.79 

2.81 

23.55 

1.49 

35.83 

2.27 

41.22 

Ba(N03)2  +  NaN03 . 

1.55* 

41.37* 

2.11 

48.22 

NaN03 . | 

0.51 

41.68 

1.00 

48.50 

42.47 

49.16 

*  Mean  of  four  determinations. 
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N03-  Ba++  K+:  H20 


Liquid  phase  ( 

127) 

t  = 

9.1°C 

t  =  21.1°C 

t  = 

35°C 

Solid  phases 

c-i 

6 

« 

cu 

d 

n 

O 

£ 

O 

2 

O 

2 

O 

2; 

2 

2 

m 

W 

m 

2 

PQ 

2 

£ 

6S 

£ 

6.25 

0 

8.46 

0 

11.39 

0 

13m  (NO  3)  2 . < 

7.47 

2.12 

8.18 

12.99 

6.35 

5.98 

8.08 

17.48 

6.06 

8.47 

Ba(N03)2  +  Ba(N03)2.2KNC 

3 

4.20 

8.15 

5.98 

13.24 

8.42 

19.75 

Ba(N03)2.2KN03 . 

' 

1.98 

12.02 

3.35 

2.30 

18.24 

21.47 

5.85 

5.02 

24.00 

26.05 

Ba(N03)2.2KN03  +  KN03.  .  . 

0.98 

16.80 

1.76 

24.86 

3.02 

34.87 

KNOs . 

0 

16 . 76 

0 

24.77 

0 

35.01 

+  Ba(N03)2  +  KNOs 


Liquid  phase  (148 

) 

Solid  phases 

t  = 

25°C 

t  = 

50°C 

%  Ba- 

% 

%  Ba- 

% 

(N03)2 

KN03 

(N03)2 

kno3 

kno3 . 

0.0 

27.39 

2.34 

45.45 

4.22 

44.88 

KNOs  +  Ba(N0,)2.2KN03. .  .  . 

2.44 

27.67 

5.11 

44.66 

4.88 

17.14 

5.64 

40.31 

Ba(N03)2.2KN03 . 

6.99 

35.75 

10.16 

30.08 

Ba(N03)2.2KN03  +  Ba(N03)2. 

6.60 

14.80 

10.81 

28.86 

6.57 

9.13 

10.43 

24.14 

7.72 

3.80 

10.14 

18.76 

Ba(N03)2 . 

9.28 

0.0 

10.92 

10.53 

12.73 

3.93 

14.67 

0.0 

NOr  Na+  K+  (238,  307) :  h20  +  NaN03  +  KN03 


Solid  phases 

Liquid  phase — g  per  lOOg  H20  (307) 

Liquid  phase  (238) 

t  = 

5°C 

0*. 

II 

to 

Ox 

0 

O 

t  =  50°C 

t  =  100°C 

O 

O 

O 

i-H 

II 

t  =  24.2°C 

KNOs 

NaN03 

KNOs 

NaN03 

KNOs 

NaNOs 

KNOs 

NaNOs 

% 

NaNOs 

% 

KNOs 

% 

NaNOs 

% 

KNOs 

16.83 

38.85 

85.10 

246 

17.28 

27.44 

15.57 

22.30 

37.96 

5 

87.53 

57.89 

19.96 

22.45 

37.49 

10 

39.57 

17.93 

KN03 . 

37.42 

15 

37.54 

20 

39.39 

40 

41.87 

60 

KNOs  +  NaNOs . 

18.10 

82.10 

46.15 

100.9 

90.2 

134.9 

218 

233.6 

38.98 

14.04 

41.50 

17.77 

' 

76.30 

30 

97.95 

114.1 

176 

44.60 

44.76 

6.08 

20 

96.06 

47.74 

NaN03 . 

10 

94.47 

5 

93.39 

91.86 

N03"  Ba++  Na+. — {Continued  from  p.  364) 
t  =  ‘20°C  (126) 


%  NaNOs 

%  Ba(N03)2  | 

%  NaNOs 

%  Ba(N03)2 

Ba(N03)2 

NaNOs  +  Ba(NOs)2 

37.07 

2.07 

45.74 

1.86 

14.59 

2.49 

5.61 

3.89 

NOr  K+  (49>  i54>  2 7 8 ) ;  c/.  (4io):  H20  +  HNQ3  +  KOH 


Solid  phases 

Liquid  phase 

t  =  20°C 

(49) 

t  =  0°C 

(154)* 

t  =  21°C 

(154)* 

t  =  20°C 

(278) 

w 

0 

M 

S 

\ 

O 

£ 

M 

s 

6 

£ 

£ 

M  %  HNOs 

0 

z 

w 

S 

O 

Is 

K 

& 

S 

O 

Z 

w 

ts 

O 

M 

6? 

4.71 

0.847 

2.34 

5.4 

23.90 

7.90 

0.455 

1.61 

2.57 

2.9 

5-8 

8.40 

16.04 

9.41 

0.364 

1.45 

2.90 

24.4 

48.8 

17.47 

12.65 

10.95 

0.298 

1.47 

4.29 

26.93 

10.23 

12.19 

0.271 

1.53 

6.42 

34.72 

13.20 

KNOs . 

14.02 

0.241 

1.66 

10.50 

42.16 

15.68 

14.85 

0.232 

2.45 

16.20 

50.17 

16.39 

U5.02 

0.233 

25.20 

50.40 

54.01 

22.84 

59.61 

25.48 

60.48 

32.80 

25.70 

51 .40  29.0 

710 

KNOj.2H.NOj . 

17.80 

82.20  32.3 

64.6 

KNOs.2HNOs  +  KNOs . 

37.8 

62.2 

*  Includes  data  from  Engel  (,18). 


nh4+  h2po4-  (">  294) 

H20  +  NH4OH  +  H3P04;  v.  Fig.  152 


Liquid  phase 

t  =  25°C 

t  =  25°C 

(") 

(294) 

Solid  phases 

q 

O 

<74 

-q* 

M 

O 

K 

U5 

O 

g 

Ph 

g 

C-4 

Ph 

£ 

A 

’ 

19.32 

0.59 

36.66 

2.91 

13.07 

1.42 

29.89 

3.05 

B 

3(NH4)20.P206.6H20 . ■< 

7.68 

3.27 

22.78 

6.18 

7.91 

7.24 

17.16 

9.45 

C 

8.64 

9.38 

10.91 

13.0 

12.45 

16.48 

11.14 

18.25 

D 

3(NH4)20.P206.6H20  +  2(NH4)20.- 

P..O.  TT„n  . 

16.84 

22.44 

16.71 

22.94 

16.33 

24.22 

17.65 

30.82 

17.96 

28.05 

2(NH4)20.P206.H20 . 

18.64 

34.23 

18.25 

31.11 

10.0 

33.81 

E 

2(NH4)20.P206.H20  +  (NH,)sO, 

P206.2H20 . 

18.59 

34.30 

366 
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NH4+  H2PO4  . — ( Continued ) 


Liquid  phase 

t  = 

25°C 

t  = 

25°C 

(99) 

(294) 

Solid  phases 

O 

Cl 

w 

t© 

O 

O 

Cl 

■V 

W 

to 

O 

d 

Ph 

£ 

Cl 

Ph 

G 


•  (NH4)2O.P206.2H20. 


17.47 

7.07 

7.95 


32.23 

18.38 

54.67 


13.62 

10.52 

6.72 

6.25 

7.21 


26.78 

23.44 

18.25 
25.71 

43.25 


NH4+  As02- 

nh4+  c2o4 

-  -  Th++++.— 

H20  +  NH4OH  +  HAs02 

(' Continued ) 

t  =  30°C  (351) 

M  per  lOOOg  soln. 

%  nh3 

%  AsOj 

(NH4)2C204 

1  Th(C204)2 

a.s203 

Th(C204)2.(NH4)2C204.3H20 

0 

2.26 

0.3012 

0  0950 

1.41 

10.98 

0.3700 

0 . 1203 

2.86 

21.17 

0.6012 

0.1950 

As203, 

(NH4)20 

Th(C204)2. 

(NH4)2C204.- 

2.88 

18.43 

3H20  +  (NH412C204.H20 

3.13 

12.30 

1.4S0 

0.563 

3.91 

7.63 

t  =  25°C  (223) 

6.95 

4.72 

%  (NH4)2C204 

%  Th(C204)2 

9.93 

3.20 

Th(C204)2.?H20 

13.98 

2.50 

0.03 

0.03 

14.28 

2.16 

0.48 

0.20 

nh4+  c2o 

4-  -  Th++++ 

0.79 

0.35 

H20  +  (NH4)2C204  +  Th- 

(NH4)2C204.2Th(C204)2.2H2Q 

(C204)2 

0.89 

0.57 

t  =  25 °C  (168) 

1.65 

1.38 

M  per  lOOOg  soln. 

4.83 

5.06 

(NH4)2C204 

Th(C204)2 

10.27 

12.35 

Th(C204)2.6H20 

15.07 

19.54 

0 . 00033 

0.00005 

(NH4)2C204.2Th(C204)2.- 

0.00044 

0.000081 

2H20  +  (NH4)2C204.- 

0 . 00072 

0.000120 

2Th(C204)2.7H20 

0.00109 

0 . 000200 

17.49 

23.19 

0.00120 

0.000208 

(NH4)2C204. 

2Th(C204)2.- 

0.00130 

0 . 000220 

7H20  +  (NH4)2C204 

0.00148 

0.000250 

17.13 

22.16 

0.00153 

0 . 000260 

(NH4)2C204 

2Th(C204)2. 

(NH4)2C204.- 

14.52 

17.84 

7H20 

11.68 

12.77 

0.0023 

0.00038 

8.70 

7.40 

0.041 

0.0121 

5.62 

1.43 

0.090 

0.0210 

0.145 

0.0382 

WH4+  C204  U02++;  v.  p.  367 

0.225 

0.0599 

nh4+  co3- 

v.  p.  367 

nh4+  co3 

--  Na+  (273) :  h20  +  (NH4)2C03 

Na2C03 

Liquid  phase 

Solid  phases 

II 

0 

0 

O 

/  =  15°C 

% 

(NH4)2COa 

% 

Na2CC>3 

% 

(NH4)2COa 

% 

Na2CC>3 

(NH4)2COs . 

iNH4)jCO,  +  Na.cOa.8H2O . 

35.82 

35.23 

9.88 

38.27 

36.00 

8.78 

NaaCOaJHaO  +  Na2COa.l0H2O . 

Na2C03.  IOH2O . 

13.82 

9.37 

6.63 

14.15 

NH4+  C204“-  Na+  (314);  h20  +  (NH4)2C204  +  Na2C204 


Liquid  phase 

t  = 

25°C 

1  t  = 

50°C 

d 

q 

Solid  phases 

0 

q 

d 

Cl 

O 

w 

d 

K 

d 

d 

d 

& 

& 

5.01 

0 

9.63 

0 

(NH4)2C204.H20 . 

4.88 

0.89 

9.46 

1.25 

4.81 

1.82 

9.32 

2.45 

4.75 

2.85 

9.21 

3.57 

(NH4)2C204.H20  +  Na2C,04 . 

4.74 

3.41 

9.19 

4.05 

3.77 

3.46 

7.86 

4.13 

2.48 

3.50 

6.12 

4.29 

Na2C204 . 4 

1.49 

3.65 

4.64 

4.28 

0.74 

3.69 

1.59 

4.46 

0 

3.73 

0 

4.54 

NH4+  C204--  K+  (314):  h20  +  (NH4)2C204  +  Iv2C204 


Solid  phases 


Liquid  phase 


t  =  25°C  |  t  =  50°C 


O 

C* 

O 

Cl 

w 

£ 

£ 


o 

ci 

o 

ci 


O 

d 

d 

K 

£ 

is 


o 

N 

u 

d 

M 

6? 


(NH4)2C204.H20. 


Solid  soln.  I*. 


Solid  soln.  I*  +  Solid  soln.  II*. 

Solid  soln.  II* . 

K2C204.H20 . 


5 

01 

0 

9 

co 

0 

4 

72 

2 

67 

8 

40 

7 

99 

4 

38 

6 

51 

7 

10 

16 

20 

4 

16 

9 

48 

6 

79 

17 

99 

4 

01 

12 

10 

6 

10 

22 

40 

3 

68 

15 

37 

5 

75 

24 

40 

3 

32 

19 

39 

4 

78 

30 

40 

co 

10 

21 

91 

2 

90 

24 

30 

1 

83 

26 

30 

4 

78 

30 

40 

0 

85 

26 

80 

3 

34 

31 

0 

0 

27 

20 

0 

33 

10 

*  Solid  solns.  I  and  II  contain  K2C204.H20  and  (NH4)2C204.H20. 


NH4+  C4H406--  Na+  (197) 

n20  +  (NH4)2C4H406  +  Na2C4H406 


°C 

Solid  phases 

Liquid  phase — 
M  per  1000M 
H20* 

At 

Bf 

12.8 

NII4NaC4H40e.4H20  (d  and  l) . 

21.05 

21.05 

16.2 

24.30 

24.30 

16.7 

31.90 

31.90 

26.2 

34.40 

34.40 

21 

NH4NaC4H4Oe.4H20  (d  and  l)  +  (NH4)2- 
C4II406  (dl) . 

22.7 

36.4 

21 

NH4NaC4H40e.4H20  (d  and  l)  +  Na2C4- 
H406  (dl) . 

33.7 

23. 1 

27 

NH4NaC4H40e.4H20  (d  and  l)  +  NII4- 
NaC4H406  (dl) . 

38.6 

38.6 

35 

Na2C4H406  (dl)  +  (NH4)2C4H406  (dl) .  .  . 

33.80 

44.40 

tA  =  Na2C4H40e;  B  =  (NH4)2C4H40e. 


STRONG  ELECTROLYTES  IN  WATER:  112-12  TO  112-31 


367 


NH4  +  C03--  (378) 

h2o  +  NH4OH  +  h2co, 


Liquid  phase 


Solid  phases 

t  =  0.1°C 

II 

to 

0 

0 

Q 

t  =  40°C 

t  = 

60°C 

%  nil 

%  co2 

%  nh3 

%  co2 

%  nh3 

%co2 

%nh3 

%  co2 

2.6 

6.05 

3.95 

9.25 

6.18 

14.05 

7.8 

17.00 

NH4HCOs . 

8.8 

10.6 

12.1 

14.0 

9.25 

14.2 

13.9 

18.8 

10.2 

14.6 

17.0 

21.5 

14.1 

18.3 

21.80 

26.30 

16.0 

20.4 

17.7 

24.8 

22.8 

32.00 

NH4HC03  +  2NHJICO,.(NH/),CO,.H,0 . 

11.2 

14.8 

17.3* 

21.9* 

NHJICO3  +  NH4C02NH2 . 

21.0 

28.2 

23.7 

32.30 

2NH4HC03.(NH4)2C03.H20 . 

14.2 

17  8 

18  5 

23  2 

2NtLHC0.,.(NH4LC0.,.H,0  +  INHA.CO, . 

14.35* 

18.15* 

20.2* 

24.9* 

22.3 

28.9 

25.6 

33.6 

NH4HC03.NH4C02NH2 . 

26.5 

31.1 

26.3 

34.00 

28.1 

32.3 

28.6 

34.90 

15.1 

17.6 

22.0 

24.8 

(NH4)2C03 . 

17.5 

25.4 

13.2 

13.3 

26.6 

28.6 

24.4 

24.2 

28.7 

12.0 

(NHh.COi  4-  NHTO.NH, . 

33.2 

13.6 

29.75* 

23.9* 

NH,HCO,.NILCO,NH,  -4-  NH.OO,NH, . 

29.65 

32.65 

nh4co2nh2 . | 

39.7 

11.6 

31.2 

23.8 

30.5 

31.2 

30.5 

35.90 

45.0 

11.2 

33.5 

22.9 

33.2 

27.2 

31.6 

24.00 

*  Average  of  several  determinations. 


NH(+  C204-"  U02++  (84) 
H20  +  (NH4)2C204  +  uo2c2o4 


Solid  phases 

Liquid  phase 

t  =  15°C 

0 

0 

0 

1C 

II 

t  =  75°C 

% 

uo2c2o4 

% 

(NH4)2C204 

% 

uo2c2o4 

% 

(NH4)2C204 

% 

uo2c2o4 

% 

(NH4)2C204 

U02C204.3H20 . 

U02C204.3H20  +  (NH4)2C204.2U02C204.3H20 . 

U02C204.3H20  (NH4)2C204.2U02C204 . 

(NH4)2C204.2U02C204.3H20  +  (NH4)2C204.U02C204.2H,0. .  . 
(NH4)2C204.2U02C204  T  (NH4)2C204.U02C204 . 

2(NH4)2C204.U02C204 . | 

(NH4)2C204.U02C204.2H20  4-  (NH4)2C204.H20 . 

(NH4)2C204.U02C204  +  (NH4)2C204 . 

(NH4)2C204.H20 . 


0.47 

0.0 

1.00 

0.0 

7.19 

2.14 

5.11 

1.36 

8.78 

2.99 

19.89 

8.52 

28.56 

18.70 

29.59 

21.17 

9.66 

6.43 

23.82 

15.90 

0.0 

3.69 

0.0 

9.36 

nh4+  C20 

r  -  Sc+++ 

NH( 

+  Cu+. —  ( Continued ) 

NH4+  Cr04  -- 

H20  +  NH4OH  +  H2Cr04;  v.  Fig.  153 


Liquid  phase 

Solid  phases;  t  =  30°C  (336) 

% 

% 

(NH4)2o 

Cr03 

A 

] 

34.17 

6.933 

B 

(NH4)20.Cr03 . 

9.83 

18.98 

1 

9.74 

22.53 

D 

(NH4)20.Cr03  +  (NH4)20.2Cr03 . 

10.50 

27.09 

7.80 

25.99 

F 

(NH4)20.2Cr03 . < 

6.64 

25.43 

G 

(NH4)20.2Cr03  +  (NH4)20.3Cr03  .  .  .  . 

4.81 

42.44 

H 

(NH4)20.3Cr03  +  (NH4)20.4Cr03  .... 

1.58 

54.56 

I 

(NH4)20.4Cr03 . 

0.99 

59.06 

(NH4),0.4Cr03  +  Cr03 . 

0.61 

63.60 

Cr03 . 

62.28 

H20  T  (NH4)2C204  -T  Sc2- 


(C204)3;  t 

=  25°C  (397) 

%  c203  I 

%  Sc203 

Sc2(C204)3 

1.624 

0.3019 

2.400 

0.4012 

4.478 

0.7108 

nh4 

+  Cu+ 

II20  +  NI-LOH  +  Cu20 

t  =  25°C  (106) 

%  nh3 

%  Cu 

CuO  (prep.  I) 

0.391 

0.03593 

1.207 

0.05024 

1.377 

0.06869 

1.615 

0.06964 

2.703 

0.10144 

3.264 

0.10462 

%  NH3 

%  Cu 

CuO  (prep.  I) 

3.689 

0.10557 

4.573 

0 . 12243 

6.868 

0.13229 

7.412 

0 . 14882 

8.126 

0.15105 

9.852 

0.16313 

12.240 

0.16981 

CuO  (prep.  II) 

0.782 

0.04229 

0.816 

0.06678 

2.261 

0.09890 

2.839 

0.10494 

5.416 

0.13528 

7.208 

0.15047 

7.820 

0.15963 

10.205 

0.16555 

",68 
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NH4+  Cr04  K+ 

II20  +  (NH4)2Cr04  +  K2Cr04 
t  =  25°C  (io) 


M  % 

Liquid  phase 

% 

(NH4)2- 

Cr04 

Solid  phases 

(NH4)2- 

Cr04 

% 

K2Cr04 

K2Cr04 . 

0.0 

39.35 

0.0 

0.45 

36.77 

1.41 

1.07 

34.38 

3.25 

2.77 

29.36 

6.75 

Solid  soln.  I* . 

2.85 

25.34 

10.29 

4.86 

21.34 

13.70 

6.50 

18.64 

16.51 

12.18 

16.07 

19.10 

Solid  soln.  I*  +  Solid  soln.  II*  . . .  < 

33.35 

50.92 

15.84 

15.60 

19.95 

20.01 

' 

81.65 

14.66 

20.30 

94.14 

14.14 

20.70 

Solid  soln.  II* . 

94.99 

11.69 

21.30 

96.39 

10.63 

21.94 

98.13 

7.08 

22.88 

98.84 

4.53 

23.43 

(NH4)2Cr04 . 

100.0 

0.0 

25.21 

*  Solid  soln.  I  contains  from  0  to  16.75M  %  (NH4)2Cr04;  Solid  soln.  II  from 
55.5  to  100  %, 


NH4+  B03 - 

h2o  +  NH4OH  +  h3bo 

t  =  30°C  (323) 

%  (NH4)20  I  %  b2o3 
H3B03 


0.2345 

4.0864 

0 . 7023 

7 . 2020 

H3B03  +  (NH4)20.5B203 

8H20 

0.7810 

7.62 

(NH4)20.5B03.8H20 

0.988 

7.526 

1.075 

7.758 

1.0825 

7.6625 

1.7064 

9.1345 

1.7585 

9.275 

2.0219 

10.022 

2.2465 

10.709 

2.4477 

11.30 

2.6649 

11.858 

2.89 

12.315 

2.945 

12.79 

3.125 

12.59 

2(NH4)20.4B203.5H,0 

3.4346 

6.351 

6.5096 

4.481 

10.45 

3.366 

17.367 

2.093 

18.055 

2.019 

19.233 

1.976 

24.80 

1.508 

NH4+  BOs  . — ( Continued ) 

%  (NH4)20  I  %  B20, 
2(NH4)20.4B203.5H20 


25 

29 

1 

432 

30 

56 

1 

217 

34 

225 

0 

908 

43 

846 

0 

8049 

45 

34 

0 

8448 

NH4+  B407~~  Na+;  v.  below 


NH4+  AlOr 


H20  +  NH4OH  +  Al(OH)3 


t  =  20 

°C  (12) 

Mnh4oh/1 

g  Al(OH)3/J 

Al(OH 

)3.?h2o 

0.05 

0.070 

0.100 

0.080 

0.125 

0.250 

0.200 

0.380 

0.500 

0.450 

1.000 

0.240 

P04 - Zn++  (no) 

H20  +  H3P04  +  ZnO 


t  =  25°C 

t  = 

37°C 

% 

% 

% 

% 

P206 

ZnO 

p2o6 

ZnO 

P206.3Zn0.4H20 

5.08 

2.38 

4.87 

2.08 

9.76 

4.65 

9.46 

4.12 

12.42 

6.13 

13.60 

6.27 

Continued  on  p.  369 


NH4+B407--Na+  (330) 

H20  +  (NH4)2B407  +  Na2B407;  v.  Fig.  154 


Solid  phases 

Liquid  phase — 

%  A  = 

%  (NH4)2B40 

7;  %  B 

—  %  Na2B40 

t  = 

0°C 

t  = 

10°C 

t  = 

16°C 

t  = 

20°C 

t  = 

25°C 

t  =  35°C 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

( 

1.10 

1.60 

2.13 

2.52 

3.09 

4.83 

Na2B4O7.10H2O . -I 

1.20 

1.37 

8.16* 

3.04* 

3.29* 

4.63* 

1 

4.33 

1.24 

8.77* 

3.07* 

9.81* 

5.12* 

Na2B4O?.10H2O  +  (NH4)2B407.4H20 . 

3.22 

0.85 

4.91 

1.24 

6.60 

1.83 

7.73 

2.22 

9.27* 

3.07* 

13.42* 

5.54* 

(NH4),B407.4H20 . ( 

4.96 

0.93 

6.61 

7.64 

9.26 

2.77 

13.27* 

3.42* 

l 

3.76 

5 . 26 

9.00 

13.02* 

Liquid  phase — 

%  A  = 

%  (NH4)2B407;  %  B 

=  %  Na2B40 

Solid  phases 

O 

O 

II 

■to 

t  =  50.5°C 

t  =  55°C 

t  =  57°C 

t  =  65°C 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

%  A 

%  B 

f 

7.49 

9.76 

12.37 

13.90 

Na2B407. 10H2O . 

.... 

10.79 

8.76 

18.18 

13.31 

12.44 

15.60 

11.07 

16.29 

Na,B4O7.10H7O  4-  fNIL'),B,07.4H,0 . 

1 

18.62* 

9.99* 

Na.dLO  .lOlLO  4-  Na.dLO-.5IU) . . 

21 . 10* 

13.74* 

19  30* 

17  29* 

14  28* 

17  “>5* 

Na2B407.5H20 . 

21.34 

17.35 

15.88 

17.27 

17.95 

1 

10.70 

18.70 

Na2B407.5H20  +  (NH4)2B407.4H20 . 

21.16 

13.82 

23.48* 

17.47* 

24.65 

17.60 

28.94* 

19.36* 

(NII4)2B407.4H20 . 

1 

18.41 

21.21 

12.30 

23.69 

25.10 

28.94 

18.56 

1 

21.20 

30.80 

Invariant  points 

%  A 

%  B 

— 0.45°C 

Na2B4C>7.10H2O  -f-  Icg . 

1.09 

-1.07 

(NH4)2B407.4H20  +  Ice . 

3  62 

-1.22 

Na2B4O7.10H2O  +  (NH4)2B407.4H20  +  Ice . 

3.47 

0.64 

*  Mean  of  more  than  one  determination. 
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P04 


Zn++. — ( Continued 


from  p.  SG8 ) 

°/o  P 2O5 

%  PbO 

/  =  25°C 

O 

O 

co 

II 

Pb0.P205.2H20 

% 

% 

% 

% 

50  73 

1.299 

P2O5 

ZnO 

P2O5 

ZnO 

53.06 

0.999 

P2O5.SZnO.4H2C 

) 

54.89 

0.756 

14.00 

6.74 

18.13 

8.78 

58.53 

0.473 

9.66 

P206.3Zn0.4H20  +  P205.- 
2Zn0.7H,0 

15.20  |  7 . 50|  20.30  |  10.10 

P206.2Zn0.7H20 


15.98 

18.33 

22.75 
26.48 
30.09 
33.79 

37.76 
P20 


21.96 

26.75 

29.65 

33.39 


7.71 
8.73 
10.74 
12.47 
14.16 
15.82 
17.65 
,.2Zn0.7H20 


10.88 

13.26 

14.77 

17.06 


P  2Os.- 


2Zn0.3H20 
40.00  |  18 - S0|  34  ca.  \ 
P206.2Zn0.3H20 


42 

05 

16 

14 

34 

58 

17 

92 

44 

53 

13 

20 

36 

13 

lo 

00 

GO 

70 

9 

58 

39 

93 

16 

12 

52 

25 

7 

64 

44 

89 

17 

83 

55 

97 

7 

23 

46 

41 

14 

74 

51 

35 

11 

26 

54 

32 

10 

82 

P04 - Pb++ 

II20  +  H3PO4  +  PbO 
t  =  25°C  (121) 

%  P205  I  %  PbO 
2PbO.P206.Il20 


5.09 

9.91 

14.43 

18.84 

22.91 

26.74 
31.00 
34.82 
39.96 

45 . 74 


0.134 

0.228 

0.329 

0.510 

0.690 

0.777 

0.792 

0.903 

1.088 

1.480 


PO4  Pb++. — ( Continued ) 


PO4 - Fe++ 

II20  +  H3P04  +  FeO 
t  =  70°C  (71) 

%  FeO  I  %  P206 


2Fe0.P206.5H20 

2.76 

7.38 

4.38 

12.06 

5.53 

14.46 

5.48 

14.96 

5.54 

15.10 

2FeO.P205.3H20* 

1.31 

7.71 

1.39 

9.18 

1.43 

9.88 

1.53 

10.99 

1.60 

11.25 

2Fe0.P206.3H20| 


1.42 

1.45 

1.55 

1.60 


10.10 

10.60 

11.50 

11.90 


FeO.P205.4H20 


1.58 

10.50 

1.60 

8.77 

1.61 

6.29 

1.63 

4.87 

1.71 

3.15 

*  Crystalline,  f  Amorphous. 

P04-- 

-  Fe+++ 

H20  +  H3PO4  +  Fe203 

t  =  25°C  (70) 

%  Fe203 

%  P2O5 

Fe2O3.P2O5.5H2O* 

Tr. 

5.93 

0.23 

10.10 

1.40 

14.10 

2.43 

19.80 

4.42 

21.70 

*  Graphical  representation  of  the  above  data  indicates  that  the  solid  phase  is 
Fe2O3.P2O5.5H2O.  From  solutions  containing  less  P2O5,  unknown  hydrates 
of  the  same  salt  were  obtained.  These  hydrates  were  found  to  adsorb  P2Os 
and  the  variable  proportions  of  Fe203  and  P2O5  found  in  the  solid  phases 
obtained  by  Cameron  and  Bell  (58)  are  probably  due  to  adsorption.  The 
pentahydrate  is  not  able  to  adsorb  these  substances. 


P04 - Mg++:  H20  +  H3PO4  +  MgO 

t  =  25°C  (58) 


%  MgO 

%  P2O5  ||  %  MgO 

%  p2o6 

MgHP04.3H20 

MgHP04.3H20 

0.221 

0.731 

9.204 

39.079 

1.074 

3.703 

MgII4(P04)2.xH20 

3.269 

11.425 

0.5357 

47.946 

5.876 

21.930 

0 . 4268 

50 . 490 

8.340 

33.904 

P04 - Ca++;  v.  p.  370 


P04 - Na+  (99):  H20  +  H3P04  +  NaOH;  v.  Fig.  157 


Solid  phases 


A 

B 

C 

D 

E 

F 

G 

H 


P205.3Na20.24H20 . 


P206.3Na20.24H20  -f  P206.2Na20.25H20 

P206.2Na20.25H20 . 

P206.2Na20.25H20  -j-  P205.2Na20.15H20 

P206.2Na20.15H20 . 

P205.2Na20.15H20  +  P206.2Na20.5H20. . 


P206.2Na20.5H20. 


Liquid  phase, 
25°C 


% 


% 


P2 

06 

Na 

2O 

0 

29 

13 

26 

1 

30 

10 

04 

5 

34 

6 

95 

7 

67 

8 

46 

9 

45 

10 

79 

5 

54 

4 

84 

11 

36 

7 

38 

25 

21 

14 

42 

27 

49 

17 

45 

32 

88 

19 

56 

CO 

66 

20 

96 

33 

17 

18 

63 

28 

62 

12 

59 

T— 1 

CO 

11 

12 

99 

41 

83 

14 

42 

45 

45 

15 

13 

Transition  points 

Na3P04.12H20  <->  ?  at  70.75  +  0.1°C. 

Na2HP04.12H20  Na2HP04.7H20  +  Solution  at  35.4  +  0.05°C 

Na2HP04.7H20  <->  Na2HP04.2H20  +  Solution  at  48.35  ±0.05°C. 
Hammick  and  Goodby  (1 60)  report  the  following: 
Na2HP04.12H20o!  <— >  Na2HP04.12H20/3  at  29.6°C. 
Na2HP04.12H20a  Na2HP04.7H20  +  Solution  at  35°C. 

Na2HP04.12H20/3  <->  Ice  +  Solution  at  — 47°C. 

Na2HP04.7H20  <-+  Na2HP04.2H20  +  Solution  at  48°C. 
Na2HP04.2H20  <->  Na2HP04  +  Solution  at  95.2°C. 

P04 - K+  (99,  294) 


*  Results  of  Parker  (294). 
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P04 - Ca++  (24 

) :  H20  +  H3P04  +  CaO, 

v.  Fig.  156 

Liquid  phase* 

Solid  phases 

t  =  25°C* 

II 

O 

o 

o 

t  =  50.7°C 

%  P205 

%  CaO 

%  p2o6 

%  CaO 

%  p2o6 

%  CaO 

CaO.P2Oo.2H20  +  CaO.P205.3II20 . 

62.01 

0.336 

Ca0.P205.3H20 . 

36.11 

3.088 

45.42 

1 . 768 

58.08 

0.635 

Ca0.P205.3H20  +  CaHP04 . 

24.20 

5.80 

27.25 

5.755 

29.61 

5.725 

CaHP04  +  CaHP04.2H20 . 

0.417 

0.165 

CaHP04.2H20  +  3Ca0.P206.H20 . 

0.140 

0.051 

CaHP04  +  3Ca0.P205.H20 . 

0.140 

0.0515 

0.1435 

0.0565 

3Ca0.P205.H20  +  4Ca0.P205.4H20 . 

0.0015 

0.0034 

0.000650 

0 . 00065 

0.0006 

0.0006 

4Ca0.P205.4II20  +  CaO.H20 . 

0 

0.1131 

CaO.H.O . 

0 

0.118 

0.102 

0.0953 

*  These  data  are  in  fair  agreement  with  the  results  of  Cameron  and  Bell  (57). 


H2P04-  H2As04-  k+ 

H20  +  KH2P04  +  KH2As04;  v.  Fig.  159 
t  =  6.8  -  7.2°C  (277) 


Solid  phase — Solid  soln., 

Liquid  phase 

Wt.  %  IvH2As04 

%  kh2po4 

%  KH2As04 

11.19 

21.48 

18.77 

3.20 

18.42 

17.40 

5.08 

27.08 

15.28 

7.78 

36.46 

13.46 

10.15 

46.49 

11.50 

12.64 

56.96 

9.28 

14.97 

67.75 

6.74 

17.14 

77.63 

4.26 

19.50 

88.19 

2.43 

21.33 

100 

23.62 

As02-  Li+ 

As02_  Na+.- 

—{Continued) 

2.02 

0 

H20  +  H3As03  +  LiOH 

%  As203 

%  Na20 

22.63 

5.61 

t  =  25°C  (355) 

As20 

3.Na20 

36.29 

8.78 

%  As203 

%  Li20 

53.48 

13.73 

54.02 

11.62 

As203 

48.05 

14.27 

2As203.K20 

2.02 

0 

40.61 

16.24 

58.11 

13.74 

6.46 

0.45 

36.32 

18.74 

49.02 

20.19 

As203.Li20 

35.17 

20.68 

2As203.3K20.  12H20 

10.26 

0.84 

34.83 

21.06 

48.96 

24.16 

4.19 

2.26 

As203.Na20  -f-  As203.2Na20.- 

39.49 

23.49 

6.32 

5.36 

9H20 

20.98 

32.93 

As203.Li20  -f-  Li20.3H20 

34.0  ca. 

21 . 1  ca. 

29.61 

38.32 

7.50 

7.63 

As203.2Na20.9H20 

K2O.3H2C) 

Li20.3H20 

32.24 

21.60 

23.82 

42.48 

3.81 

7.81 

31.05 

21.82 

K20.5H20 

0 

7.15 

29.54 

22.68 

11.53 

44.13 

As203.2Na20.9H20  -}-  2As203.- 

0 

45.50 

AsO; 

-  Na+ 

5Na20.26H20 

H2O  “I-  H3As03  -f-  NaOH 

29 . 0  ca. 

22.7  ca. 

As04~ 

Ca++ 

t  =  25°C  (354) 

2As203.5Na20.26H20 

H2O  -f-  H3As04  -(-  Ca3(As04)2 

%  As203 

%  Na20 

27.34 

22.73 

t  =  35°C  (362);  Fig.  160 

AS203 

21.92 

24.04 

%  As206 

%  CaO 

2.019 

0 

20.73 

24.49 

As206.2Ca0.5H20 

14.45 

2.45 

17.50 

25.64 

0.198 

0.096 

24.42 

4.23 

14.44 

28.18 

2.711 

0.702 

37.73 

6.46 

14.63 

30.24 

7.98 

1.903 

58.54 

9.60 

16.61 

31.37 

12.97 

3.206 

As203  -j-  As203.Na20 

2As203.5Na20.26H20  + 

18.70 

4.59 

73 . 0  ca. 

12 . 0  ca. 

As203.2Na20 

19.99 

4.64 

As20 

.Na20 

19.32 

32.04 

21.97 

5.34 

63.01 

12.73 

As203 

2Na20 

As206.Ca0.2H20 

60.46 

13.06 

15.53 

33.57 

28.78 

6.54 

57.90 

13.24 

10.49 

36.67 

35.03 

5.34 

As02~  Na+. — ( Continued ) 


%  As203 

%  Na20 

%  As206 

%  CaO 

As203.2Na20 

As206.Ca0.2H20 

7.96 

37.91 

43.43 

4.07 

6.35 

39.54 

50.30 

2.95 

As203.2Na20  NaOH.H20 

55.43 

1.87 

6.59 

39.39 

62.66 

0.822 

NaOH.IRO 

71.04 

0.135 

5.11 

39.69 

72.14 

0.114 

0.0 

*  By  interpolation 
work. 


41.20* 

from  earlier 


As02-  K+ 

H20  +  H3As03  +  KOH 
i  =  25°C  (355) 

%  k2o 

As203 


%  As203 


As04  Ca4 


-{Continued) 


As04 - Ba++ 

H20  +  H3As04  +  BaO 
t  =  30°C  (173) 

%  BaO  |  %  As205 

BaHAs04.H20  +  Ba3(As04)2, 
xH20 

0.025  |  0.030 

BaHAs04.H20 


2 

63 

3 

00 

05 

4 

36 

7 

26 

5 

49 

9 

28 

6 

62 

11 

27 

9 

46 

14 

92 

11 

67 

18 

52 

13 

59 

22 

95 

BaHAs04.H20  +  BaH4- 
(As04)2.2H20 
16.65  |  28.01 

BaH4(As04)2.2H20 


13.70 

7.53 

6.56 


35.10 

47.27 

48.48 


BaH4(As04)2.2H20  -t-  3As20&.- 
5H20 

Tr.  |  72.04 

BiO+  CrOr- 

H20  +  Bi(OH)3  +  H2Cr04 
t  =  25°C  (90) 

MBi203/l  |  McrOs/l 

Cr03  -|-  Bi203.4Cr03 
0.1  |  11.17 

Bi203.4Cr03 
0.04  |  7.92 

Bi203.4Cr03  +  Bi203.2Cr03 
0.04  |  7.80 

Bi203.2Cr03 


Mcr03/1 

Mcr03/1 

7.22 

0.119 

4.666 

0.013 

1.470 

0.0002 

0.535 

* 
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CO,-  -  HCOr  Na+  (141,  251):  H20  +  Na2C03  +  NaHCO,;  v.  Fig.  161 


Liquid  phase  (*  41) 


Solid  phases 

t  = 

O 

O 

O 

<  = 

15°C 

t  =  20°C 

t  =  25°C 

t  =  30°C 

t  =  35°C 

t  = 

45°C 

t  =  60°C 

05 

O 

O 

e-j 

c3 

£ 

CO 

O 

O 

K 

d 

£ 

CO 

0 

0 

a 

& 

CO 

O 

O 

W 

£ 

co 

O 

O 

«i 

d 

ft 

& 

O 

O 

W 

d 

ft 

h? 

co 

O 

O 

N 

d 

ft 

68 

co 

O 

O 

W 

d 

£ 

68 

CO 

O 

O 

d 

ft 

68 

O 

O 

W 

d 

ft 

68 

co 

O 

O 

a* 

& 

ft 

68 

O 

O 

W 

d 

£ 

68 

6 

0 

«■< 

c3 

ft 

68 

CO 

O 

O 

a 

d 

ft 

68 

co 

O 

O 

Oi 

d 

ft 

68 

CO 

O 

O 

a 

03 

ft 

68 

( 

0.0 

6.5 

0.0 

8.1 

0.0 

8.7 

0.0 

9.3 

0.0 

9.9 

0.0 

10.6 

0.0 

12.0 

NnTTPO, 

4.0 

5.1 

6.0 

6.0 

3.5 

7.2 

6.1 

4.9 

0.8 

9.1 

9.7 

6.9 

0.8 

11.3 

1.4 

2.9 

6.3 

6.5 

10.0 

3.9 

9.7 

6.3 

8.7 

8.0 

8.5 

10.1 

16.7 

3.3 

17.5 

4.6 

NaliCOs  +  NaHC03.Na2C03.2H20 . 

17.9* 

4.05* 

17.6 

4.3 

17.3 

4.7 

16.9 

5.9 

16.9 

7.4 

18.3 

3.8 

23.7 

2.0 

21.4 

3.0 

25.8 

2.4 

NaHC03.Na2C03.2H20 . 

20.8 

2.5 

26.1 

1.2 

28.7 

0.9 

27.3 

1.3 

26.5 

1.1 

Na.HCO3.Na2OO3.2H2O  “h  Na2CO3.10H2O . .  .  . 

22.6 

1.5 

27.1 

1.3 

31.7 

0.9 

30.7 

1.3 

NaHC03  +  Na2CO3.10H2O . 

5.6 

4.6 

13.3 

4.3 

17.05* 

4.0* 

5.9 

1.4 

13.8 

1.8 

17.3 

2.9 

22.7 

0.0 

27.5 

0.8 

Na2CO3.10H2O . | 

6  4 

0.0 

14.1 

0.0 

18.0 

28.45 

0.0 

Na2C03.NaHC03.2H20  +  Na2C03.7IL20 . 

32.5 

0.6 

32.8 

0.3 

Na2C03.7H20 . 

32.9 

0.0 

Na,C0,.H,0 . 

32.2 

0.0 

31.8 

0  0 

Transition  temperatures  (I41) 


Na2CO3.10H2O  +  NaHC03  +  Na2C03.NaHC03.2H20  =  19.7°C. 
Na2CO3.10H2O  +  Na2C03.7H20  +  Na2C03.NaHC03.2H20  =  31°C. 
Na2C03.7H20  +  Na2C03.H20  +  Na2C03.NaHC03.2H20  =  34.5°C. 


Solid  phases 

Liquid  phase, 

=  25°C  (251) 

g  NaHC03/l 

g  Na2C03/l 

98.7 

0 

NaHCO,  -1-  Na.,C03  NaHCCL  2H20  . 

50.8 

216.6 

NnoGO,  NaHCO,  2H,0  4-  Na^CO,  IOH9O  . 

27.6 

276.3 

0 

276.4 

*  Average  of  two  results. 


BiO+  Na+  (274) 

H20  +  Bi(OH)3  +  NaOH 


t  =  20°C 

t  =  100°C 

g 

g 

NaOH 

g  Bi/1 

NaOH 

g  Bi/1 

/I 

/I 

Bi(OH)3 

+  BiO.OH* 

20 

40 

Tr. 

20 

0.15 

80 

0.04 

40 

0.20 

160 

0.07 

80 

0.35 

120 

0.08 

160 

0.50 

200 

0.10 

200 

0.50 

240 

0.11 

320 

1.20 

320 

0.11 

400 

1.70 

400 

0.16 

*  Composition  of  solid  phases  not 
verified;  at  higher  concentrations  of 
NaOH  mainly  BiO.OH. 


BiO+  K+  (274) 

H20  +  Bi(OH)s  +  KOH 


O 

O 

O 

CM 

II 

t  =  100°c 

g 

KOH/1  g  Bi/1 

g 

KOH/1 

g  Bi/1 

Bi(OH)3  +  BiO.OH* 

28 

28 

0.15 

56  Tr. 

56 

0.20 

BiO+  K+. — ( Continued ) 


COr-  HCOr  Cu++  Na+.— 


O 

O 

O 

<N 

II 

•*0 

t  =  100°C 

( Continued 

g 

g 

g  Na2C03 

g  NaH 

KOH/1 

g  Bi/1 

KOH/1 

g  Bi/1 

g  Cu/1 

/I 

C03/1 

Bi(OH)3 

-f  BiO.OH* 

Na2C03.CuC03.3H20  + 

112 

0.03 

112 

0.30 

NaHC03 

168 

0.06 

224 

0.50 

0.1061 

99.30 

64.10 

224 

0.08 

280 

0.50 

0.1411 

152.63 

56.24 

280 

0.10 

448 

1.20 

0.1553 

168.75 

53.60 

336 

0.11 

560 

1.65 

Na2CO 

3.CuC03.3H20  + 

448 

0.11 

NaHCO 

3  +  Na2C03.10H20 

560 

0.14 

185.02 

53.77 

C03--  HC03-  Cu++  Na+. — 

(Continued) 

\g  Na2C03  g  NaH- 
g  Cu/1  |  /I  C03/1 
Na2C03.CuC03.3H20  + 
Na2CO3.10H2O 


193.13 

17.64 

195.57 

7.48 

0.257 

197.08 

18.94 

cor  -  hco3-  K+ 

(404) 

H20  +  K2C03  +  khco3 

*  Composition  of  solid  phases  not 
verified;  at  higher  concentrations  of 
KOH  mainly  BiO.OH.  


C03--  HCOr  Cu++  Na+ 

H20  +  CuC03  +  Na2C03  + 
NaHC03;  t  =  18°C  (?) 


g  Na2C03 

g  NaH 

g  Cu/1 

/I 

C03/1 

Na2CO 

3.CuC03.3H20  + 
NaHC03 

0 

9.27 

87.79 

0.0509 

11.08 

86.45 

0.0542 

13.44 

85.27 

0.0870 

62.36 

72.65 

C03““  Pb++  Cr04  K+  (iso) 
H20  +  PbC03  +  K2Cr04 


Solid  phases 

Liquid  phase — M  per  1000M  H2O 

t 

=  25°C 

t 

=  40°C 

6 

0 

M 

10 

d 

O 

M 

O 

w 

»o 

d 

6 

0 

rO 

Ps 

to 

d 

O 

O 

M 

to 

d 

O 

U 

O 

M 

to 

d 

O 

O 

xi 

Ph 

to 

d 

KjCrO,  +  PbCr04 . 

121.4 

129.154 

K2Cr04  +  PbCrOc  +  K2COs. .  . 

236.8 

3.388 

0.859 

243.0 

4.070 

1.438 

PbCOs  +  PbCr04  +  K2C03. . . . 

242.72 

2.052 

1.603 

245.28 

3.332 

1.706 

PbCOs  +  K2CO3* . 

259 . 74 

2.010 

269.22 

2.470 

r 

1.690 

0.309 

1.546 

0.454 

PbCOs  +  PbCr04 . ( 

7.475 

0.524 

7.152 

0.848 

l 

19.222 

0.778 

18.800 

1.201 

*  Some  evidence  of  a  double  carbonate  or  solid  solution. 
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COj—  MnOr  K+  (319) 

HoO  -f-  R2CO3  -t-  KMn04 


Solid 

phase 

Liquid  phase — M  per  liter 

11  I 

O 

0 

0 

t  =  25°C 

=  40°C 

K2C03 1  KMn04 

K2C03 !  KMnO« 

K2COs  1  IvMnO, 

KMn04 

0.05 

0.5 

1 

2 

3 

0.1462 

0.0629 

0 . 0446 

0.027 

0.0156 

0.05 

0.5 

2 

0.4375 

0 . 2589 

0.093 

0.05 

0.5 

1 

0.7380 

0 . 5007 
0.3519 

COj"-  Zn++  Na+  (4H) 
H20  +  ZnO  +  Zn(OH)2  + 
Na2Zn02  -f-  Na2C03 
CO3--  Mg++  Na+ 

H20  +  Mg  CO  3  +  Na2C03 


t  =  25 

°C  (69) 

g  MgCOa/1 

g  Na2C03/l 

'* 

0.223 

0 

0.288 

23.12 

0.510 

50.75 

0.879 

86.42 

1.314 

127.30 

1.636 

160.80 

1 . 972 

181.90 

2.317 

213.20 

*  Solid  phase  not  examined  after 
saturation. 


CO3--  Na+;  CO3--  Na+  K~; 
v.  p.  373 
CO3--  K+ 

H20  +  KOH  +  Iv2C03 
t  =  30°C  (390) 

%  KOH  I  %  Iv2C03 
K0H.2H20 
55.75  |  0 

K0H.2H20  +  K2C03.|H20 
55.14  |  2.05 

K2C03.|H20 
53.77  2.50 

0  53.27 


C204--Hg++  K+ 

H20  T  HgC204  +  K2C204 
t  =  20°C  (385) 

%  K2C204  I  %  HgC204 

k2c2o4.h2o 

34.93  0.0 

35.08  0.16 


C204--  Hg++  K+—  (Coiit’d) 
%  Iv2C204  I  %  HgC204 
K2C204.H20  +  3K2C204.- 
HgC204.4H20 
35.36  |  0.36 

3Iv2C204.HgC204.4H20 
35.34  |  0.43 

3K2C204.IIgC204.4H20  + 
2K2C204.HgC204.3H20 
35.33  |  0.46 

2K2C204.HgC204.3H20  + 
K2C204.HgC204.2H20 


35.23 

0.41 

K2C204.  HgC204.2H20 

34.20 

0.36 

31.89 

0.33 

29.88 

0.33 

26.10 

0.29 

21.89 

0.26 

19.98 

0.23 

16.58 

0.22 

K2C204.HgC204.2H20  + 

HgC204 

15.21 

0.24 

HgC204 

13.50 

0.20 

10.01 

0.10 

6.52 

0.06 

3.85 

0.02 

1.58 

0.01 

0.0 

0.01 

C204-  -  Y+++  K+ 


H20  T  Y2(C204)3  -j-  K2C204 
t  =  25°C  (302) 

%  Iv2C204  I  %  Y  2(C204)3 
K2C204 


27.47 

27.72 

27.84 


0 

0.78 

0.97 


C204--  Y+++ 

K+—  (Cont’d) 

%  K2C204 

%y2(C2o4)3 

4K2C204.  Y2(C204)  3. 12H20 

27.08 

1.06 

25.09 

1.11 

24.44 

1.11 

22.00 

1.14 

Y2(C204)3 

21.28 

1.16 

20.43 

1.08 

16.76 

0.59 

12.63 

0.24 

8.15 

0.06 

5.03 

0.02 

3.23 

0.01 

1.29 

0.0 

C204--  Be++  (=  G1++) 

H20  +  H2C204  +  BeO  + 
BeC204;  t  =  25°C  (361.5) 
Gives  data  for  solubility  of 
BeC204.3H20  in  solutions  con¬ 
taining  varying  concentrations 


CLOr-Be+L— (Cont’d) 
of  BeO  and  of  H2C204.2H20  and 
solid  solutions  composed  of 
H2C204.2H20  and  BeC204.- 
3II20  in  solutions  containing 
BeC204  and  H2C204. 


C204--  Na+  K+ 

II20  -(-  Na2C204  -f-  K2C204 
t  =  25°C  (314) 

%  Iv2C204  |  %  Na2C204 

k2c2o4.h2o 


27.2 

0 

26.3 

1.71 

Iv2C204.H20  +  Na2C204 

26.1 

2.50 

Na2C204 

19.6 

3.21 

14.4 

3.21 

8.10 

3.40 

3.99 

3.71 

0 

3.71 

C204--  Fe++  Fe+++  k+ 

H20  -f-  FeC204  +  Fe2(C204)3  -(-  K2C204 
t  =  25°C  (333) 


Solid  phases 


k2c2o4 . 

K2C204  T  K2C204.FeC204 
FeC204  +  K2C204.FeC204. 


FeC204 


KsFe(C204)3 . 

K3Fe(C204)3  +  K2C204 . 

K3Fe(C204)3  +  FeC204 . 

K2C204  +  K2C204.FeC204  +  Iv3Fe(C204)3  .  .  . 
FeC204  +  K2C204.FeC204  -)-  K3Fe(C204)3.  .  .  . 


Liquid  phase 

O 

O 

q 

O 

6 

5 

M 

s 

s 

s 

2.092 

2.250 

0.600 

1.418 

0.456 

1.414 

0.312 

0.922 

0.239 

0.457 

0.070 

0.268 

0.026 

1.936 

0.299 

0.063 

0.005 

0.299 

1.88 

0.54 

0.095 

1.43 

0.45 

0.140 

C204“-  U02++  Na+  (83) 
H20  T  U02C204  T  Na2C204 


Liquid  phase 


Solid  phases 


U02C204.3H20 . 

U02C204.3H20  T  Na2C204.4UC2C204.llH20 . 

Na2C204.4U02C204.llH20  T  Na2C204.U02C204.5H20. 
Na2C204.4U02C204.llH20  +  Na2C204.2U02C204.5H20, 
Na2C204.2U02C204.5H20  -(-  Na2C204.U02C204.5H20. . 

Na2C204.U02C204.5H20  T  Na2C204 . 

Na,C204 . 


t  - 

15°C 

O 

O 

O 

to 

II 

%  uo2c2o4 

%  Na2C204 

%  uo2c2o4 

%  Na2C20 

0.47 

0.0 

1.00 

0.0 

2.65 

0.80 

3.58 

1.01 

5.01 

1.80 

9.84 

3.60 

12.33 

4.62 

3.14 

4.93 

13.69 

9.03 

0.0 

3.09 

0.0 

4.28 

♦ 
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C03~-  Na+  (141) 

H2O  +  NaOH  -j-  Na2C03;  v.  Fig.  162 


liquid  phase 


Solid  phases 

t  = 

o°c 

t  =  15°C 

t  =  20°C 

t  =  25°C 

t  =  30°C 

t  =  35°C 

t  =  45°C 

t  =  60°C 

% 

Na2CC>3 

% 

NaOH 

% 

Na2C03 

% 

NaOH 

% 

Na2C03 

% 

NaOH 

% 

Na2C03 

% 

NaOH 

% 

Na2C03 

% 

NaOH 

% 

Na2COs 

% 

NaOH 

% 

Na2C03 

% 

NaOH 

% 

Na2C03 

% 

NaOH 

6.4 

0.0 

14.1 

0.0 

18.0 

0.0 

22.7 

0.0 

28.4 

0.0 

Na2CO3.10H2O . 

2.6 

8.1 

10.1 

4.8 

12.9 

6.3 

18.2 

5.4 

26.5 

3.1 

2.2 

18.4 

7.5 

13.8 

11.6 

12.7 

18.1 

7.0 

2.7 

20.9 

Na2CO3.10H2O  +  Na2CO3.7iI.2O 

3.1 

22.3 

8.9 

17.0 

12.4 

13.4 

18.0 

9.3 

26.7 

3.5 

Na2C03.7H20 . 

7.7 

19.3 

11.7 

14.7 

17.6 

9.7 

25.7 

4.0 

32.9 

0.0 

16.7 

10.7 

24.3 

5.5 

Na2C03.7H20  +  Na2C03.H20.  .  . 

3.1 

23.0 

7.9 

19.4 

11.1 

16.2 

15.4 

12.7 

21.9 

7.9 

32.0 

0.6 

1.2 

28.9 

6.3 

20.8 

5.2 

22.0 

1.2 

30.6 

19.0 

9.8 

25.3 

4.9 

32.2 

0.0 

31.8 

0.0 

4.1 

23.9 

1.1 

29.3 

0.5 

37.5 

13.7 

13.8 

15.2 

11.9 

14.5 

12.1 

22.5 

6.1 

Xa-COs.lLO . 

1.2 

30.6 

0.3 

39.8 

0.9 

31.2 

7.5 

18.7 

1.4 

28.1 

14.2 

12.2 

0.2 

44.9 

1.9 

27.5 

0.5 

37.8 

6.9 

19.4 

0.5 

34.2 

1.1 

32.6 

NasCOa.HsO  4-  Na,CO., . 

0.6 

47.3 

0.3 

41.5 

0.5 

42.5 

15.1* 

35.0 

0.5 

39.2 

0.5 

38.3 

0.8 

34.4 

0.7 

49.8 

5.4* 

43.9 

4.5* 

47.1 

2.5* 

44.5 

0.2 

39.5 

0.5 

47.0 

0.7 

35.4 

Na2C03 . ■ 

9.6* 

43.8 

6.1* 

49.1 

0.2 

44.8 

0.2 

52.4 

0.3 

42.3 

0.2 

50.2 

0.3 

52.2 

NaOH.4HsO . 

0.0 

29.6 

NaOH.H20 . 

0.0 

51.2 

0.0 

52.1 

0.0 

53.3 

0.0 

54.3 

0.0 

55.4 

0.0 

57.8 

0.0 

63.5 

*  Solution  not  clear. 


C03~_  Na+  K+  (37»  214»  238>  288);  for  more  recent  data  on  the  system,  v.  (184-5) 

H20  T  Na2C03  T  Iv2C03 


Liquid  phase 


t  =  - 

-6°C 

II 

O 

O 

O 

t  =  24.2°C 

O 

O 

O 

Th 

II 

t  =  25°C 

t  =  25°C 

(214) 

(238) 

(238) 

(2 1  4) 

(37) 

(288) 

Solid  phases 

to 

CO 

O 

CO 

to 

O 

eo 

to 

O 

CO 

O 

eo 

CO 

O 

CO 

CO 

O 

0 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

0 

N 

O 

C4 

O 

a 

O 

C4 

(M 

O 

& 

O 

a* 

e3 

M 

I? 

M 

w 

M 

£ 

W 

£ 

1 

65 

65 

[ 

54.40 

K2C03.2H20 .  ' 

52.01 

52.95 

50.36 

3.85 

53.17* 

52.82* 

k2co3.|h2o* . 1 

51.95 

1.19 

K2C03|H20  +  KNaC03.6H20 . 

49.80 

2.89 

49.77 

4.37 

48.44 

5.06 

49.0 

4.60 

K2C03  2LI20  +  KNaC03.6LL0 . 

49.04 

5.13 

26.31 

4.63 

31.09 

6.73 

46.34 

6.50 

43.12 

5.31 

41.0 

6.3 

23.13 

11.52 

44.92 

6.34 

47.59 

5.32 

32.10 

10.45 

31.0 

10.5 

28.96 

11.20 

42.80 

8.02 

16.99 

21.38 

22.4 

16.6 

KNaC03.6H20 . i 

21.37 

16.91 

27.60 

15.48 

17.52 

20.50 

19.47 

20.04 

14.85 

22.77 

KNaCCh  6LLO  +  Na2C03.H20 . 

12 . 96f 

25.30| 

9.61 

27.21 

Na2C03.H20 . | 

6.47 

28.85 

IGCCL  3  75H20  .  . 

45.79 

KNaCO-.  6LLO  4-  Na2C03  7H20 . 

18.35 

21.42 

15.1 

23.2 

KNa  CO 3  6ILO  +  K,C03  3  75H20 . 

33.56 

4.29 

KNaCOi  6H>0  +  Na->COi  10H>O . 

18.53 

8.53 

Na^CO,  7H20  . 

15.32 

22.06 

Na,CO,  7H9O  +  NaoCO-.  10H2O . 

12.26 

23.05 

14.5 

22.8 

TCNhCO,  6II9O  4  Na2C03  10H2O . 

14.81| 

23.47f 

14.19 

23.16 

7.70 

22.24 

10.7 

22.4 

Na2CO3.10H2O . | 

10.69 

9.99 

23.55 

1.17 

22.45 

4.7 

21.9 

22.19 

22.95 

22.71 

*  Osaka  (288)  reports  the  solid  to  have  the  formula  K2CO3.2H2O  instead  of  K2C03.^H20.  He  reports  the  solid  phases  in  equilibrium  with  the  solution  to 
be  KNaC03.6H20  and  Na2CO3.10H2O.  He  does  not  report  Na2C03.7H20  at  this  temperature, 
t  By  graphical  interpolation. 
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C2Or'K+  (165):  h20  +  H2C204  +  K2C204 


Solid  phases 

Liquid  phase, 
t  =  25°C 

%  c2o3 1  %  k2o 

C203.3H20 . 

8.290 

0 

C203.3H20  +  iK20.2C203.|H20 . 

8.278 

0.045 

[ 

2.827 

0.238 

|K20.2C203.|H20 . 1 

1.790 

0.555 

1 

2.675 

1.714 

iK20.2C203.iH,0  +  |K20.C203.1H20 . 

3.450 

2.360 

jk2o.c2o3.jh2o . 

5.457 

5.919 

§K20.C203.iH20  +  2K20.3C203.3H20 . 

9.816 

11.960 

2K20.3C203.3H20  +  K20.C203.H20 . 

12.365 

15.71 

k2o.c2o3.h2o . 

11.85 

15.51 

At  ca.  64°C,  2KHC204.H20  KHC204. 

C2H302-  C4H406--  Ca++  K+ 
H20  +  HC2H302  +  Ca- 


(C2H302)2 

+  K2C4H406 

t  =  25°C  (172) 

g  KC2H302/1* 

g  CaO/1* 

CaC4H406f 

0.0 

0.5033 

0.4905 

0.4530 

0.9810 

0 . 4220 

1.9620 

0.3706 

4.905 

0.3273 

9.810 

0.3047 

29.430 

0 . 3600 

49.050 

0.4526 

*  Solution  contained  18.23  g  HC1 
per  1  at  all  determinations. 

t  Authors  do  not  give  actual  compo¬ 
sition  of  solid  used. 


c2h3o2-  hc4h4o6-  k+ 
h2o  +  kc2h3o2  +  khc4- 
h4o6 


t  =  25°C  (283) 
Mkc2h3o2/1*  |  Mkhc4h406/1* 

khc4h4o6 

0  0 . 0347 

0.05  0.0410 

0.10  0.0504 

0.20  0 . 0634 

*  Determinations  mean  of  two 


results. 


C2H302-  Pb++ 

H20  +  Pb(OH)2  +  Pb- 
(C2H302)2 
t  =  25°C  (218) 

%  %  PbO 

Pb(C2H302)2 

Pb  (C2H302)  2.3H20 


35.19 

37.14 

41.95 

47.88 


-0.27* 
+  1.01 
6.01 
14.22 


Pb(C2H302)2.3H20  +  3Pb- 
(C2H302)2.Pb0.3H20 


48.95 


15.89 


3Pb(C2H302)2.Pb0.3H20 


48.85 

48.71 

48.96 

49.01 


16.27 

18.83 

22.94 

23.53 


C2H302  Pb++. — ( Continued ) 


% 

Pb(C2H302)2 


%  PbO 


3Pb(C2H302)2.Pb0.3H20  + 
Pb(C2H302)2.2Pb0.4H20 
49 .21 f  |  24.74f 


Pb(C2H302)2.2Pb0.4H20 


43.17 

23.59 

40.78 

22.78 

29.63 

18.73 

20.96 

14.62 

12.99 

10.66 

5.36 

7.84 

Pb(OH)2 

4.71 

7.17 

4.25 

6.54 

3.40 

5.29 

0.11 

0.20 

M 

co 

G— 

II 

M  %  HC2H302 

M  %  PbO 

PbO 

0.20 

1.0 

0.48 

1.07 

0.54 

1.05 

Pb  iiC2H302)  2.2Pb  (OH)  2 

1.03 

1.45 

2.51 

2.89 

4.17 

3.78 

5.61 

5.20 

Pb(C2H302)2.2Pb(OH)2  +  Pb- 
(0H)C2H302 
7.26  |  7.15 


Pb(0H)C2H302 
7.79  6.51 

7.72  5.59 

Pb(0H)C2H302  +  Pb- 
(C2H302)2.3H20 
7.92  |  5.18 


Pb(C2H302)2.3H20 


7.30 

5.36 

13.07 

16.78 

21.53 


4.38 

3.34 

3.16 

3.80 

4.18 


*  Acidity  expressed  in  terms  of  PbO. 
t  Mean  of  two  results. 


C2H302-  Pb++  K+ 

H20  +  Pb(C2H302)2  + 
KC2H302;  t  =  25°C  (140) 

%  KC2H302  |%  Pb(C2H302)2 
Pb(C2H302)2.3H20 


0 

35.90 

15.40 

36.91 

13.87 

38.05 

C2H302-  Pb(N3)2  Na+;  v.  p.  356 

C2H3O  2 

bo3 — 

H20  +  HC2H302  +  H3B03 
t  =  30°C  (H3) 

%  B2Os  I  %  (CH3C0)20 
B(OH)3 

3.55  |  0.0 

B(OH)3? 

0.45  |  84.55 

B203.2(CH3C0)20 
4.98  |  82.13 

B203.2(CH3C0)20  +  B203.- 
3(CH3C0)20 


5.00 

87.80 

B203.3(CH3C0)20 

4.18 

91.16 

3.53 

95.40 

C2H3Or  Mg++ 

II20  +  HC2H302  +  Mg(OH)2 
t  =  25°C  (216) 

%  HC2H302  |  %  MgO 

MgO 

3.36  1.73 

8.06  4.21 

12.46  6.54 
MgO  +  Mg(C2H302)2.4H20 

15.46  1  8.24 

Mg(C2H302)2.4H20 


CjH302-  Ba++ 

H20  +  HC2H30j  +  Ba- 
(C2IT02)2;  t  =  25°C  (21 6) 

%  HC2H302  |%  Ba(C2H302)2 
Ba(C2H302)  2.3H20 


0 

0.41 


5.18 

5.21 


Ba(C2H302)2.3H20  +  3Ba- 
(C2H302)2.3HC2H302.11H20 
1.40  |  5.34 

3Ba(C2H302)2.3HC2H302.- 
11H20 


2.42 

4.03 

5.61 

3.04 

16.92 

3.24 

26.48 

4.41 

33.14 

5.23 

42.08 

7.85 

3Ba(C2H302)2.3HC2H302.- 
11H20  +  Ba(C2H302)2.- 
2HC2H302 

46.51  |  8.87 

Ba(C2H302)2.2HC2Hs02 


46.49 

9.10 

51.98 

8.62 

58.35 

8.72 

65.77 

8.40 

77.06 

7.79 

85.27 

7.36 

Transition  temperature,  Ba- 
(C2H302)2.3H20+Ba(C2H302)2. 
H2Q  at  24.7°C  (392). 


C2H3Q2-  Na+;  v.  p.375 


14.25 

7.24 

20.19 

7.47 

22.93 

7.60 

hc4h4o6-  K+ 

26.61 

7.74 

H20  +  d-KHC4H406  +(- 

31.37 

7.99 

KHC4H406; 

t  =  20°C  (48) 

Mg(C2H302)2 

.4H20  +  2  Mg- 

g  d- 

g  Z- 

(C2H302)2.3HC2H302.3H20 

khc4h4o6/i 

KHC4H406/l 

36.23 

8.18 

dZ-KHC4H406 

2Mg(C2H302)2.3HC2H302.- 

2.513 

2.513 

3H20 

3.040 

2.100 

40.87 

7.42 

3.578 

1.698 

47.86 

6.74 

4.203 

1.383 

56.16 

5.81 

4.825 

1.065 

61.59 

4.68 

5.568 

0.868 

65.19 

4.36 

d-KHC4H406 

69.13 

3  75 

5.040 

0.940 

75.93 

2.85 

5.260 

0.470 

82.90 

2.23 

5.440 

0.0 

STRONG  ELECTROLYTES  IN  WATER:  16j-83  TO  16, 


375 


C2H3Q2-  Na+  (113,  114);  HjjO  +  HC2H3Q2  +  NaOH;  v.  Fig.  163* _ 

 Liquid  phase — g  per  lOOg  H20 


t  =  0°C  |  t  =  15°C  |  t  =  30°C  |  t  =  45°C 


Solid  phases 

O 

ct 

£ 

O 

O 

q 

W 

q 

O 

N 

& 

O 

cs 

O 

O 

W 

q 

O 

c3 

O 

N 

O 

G 

q 

O 

<N 

£ 

O 

eu 

O 

O 

W 

G 
' — ✓ 

29.34 

0.15 

35.31 

0.77 

39.82 

0.77 

NaC2Hs02 . 

26.25 

8.92 

32.69 

2.04 

25.58 

14.29 

24.12 

2.04 

25.94 

4.19 

25.98 

9.06 

23.12 

18.70 

NaC2H302.3H20 .  < 

19.82 

3.83 

22.24 

4.88 

18.09 

13.62 

22.46 

18.85 

9.82 

24.56 

15.49 

12.01 

13.53 

21.88 

21.12 

19.44 

9.75 

40.0 

11.45 

23.54 

16.04 

26.39 

NaC2H302.3H20  +  NaC2H302.HC2H302 . 

9.77 

41  23 

11  25 

34  56 

13  24 

33  05 

16  00 

33  87 

NaC2H302.HC2H302 . 

9.04 

43.94 

10.24 

39.73 

7.64 

65.07 

10.84 

51.00 

9.16 

49.32 

9.04 

65.11 

NaC2H302.HC2H302  +  NaC2H302.2HC2H302 . 

, 

8  96 

44  80 

8  56 

54  34 

7  67 

66  42 

7.83 

50.03 

6.17 

68.81 

6.94 

71.39 

5.54 

82.16 

NaC2H302.2HC2H302 . 

6.26 

60.64 

5.52 

73.02 

5.52 

77.76 

4.25 

85.38 

4.02 

79.29 

2.87 

86.61 

2.94 

86.73 

2.36 

94.23 

0.57 

96.16 

0.79 

98.09 

1.27 

94.78 

*  The  lines  separating  the  fields  of  this  diagram  and  the  transition  points  indicated  are  all  approximations. 


hc4h4o6-  c21h23n2o2+  (ns) 

H20  +  Strychnine  Z-tartrate  +  Strychnine  d-tartrate 


Liquid  phase 


Solid  phases 

t  =  7.35°C 

t  = 

16°C 

t  = 

25°C 

G 

O 

O 

II 

**o 

% 

Z-tartrate 

% 

d-tartrate 

% 

Z-tartrate 

% 

d-tartrate 

% 

Z-tartrate 

% 

d-tartrate 

% 

Z-tartrate 

% 

d-tartrate 

f 

0.939 

1.136 

1.428 

2.238 

0.834 

0.259 

0.962 

0.351 

1.240 

0.453 

1.925 

0.689 

Z-Tartrate . 

0.733 

0.519 

0.837 

0.702 

1.087 

0.906 

1.795 

1.151 

0.670 

0.778m 

0.727 

1.055 

0.937 

1.361 

1.737 

1.382 

1.651 

1.730 

1.596 

2.802 

0.593 

0 . 904m 

0.911 

0.970 

0.856 

1 . 561m 

1.678 

2.129 

0.394 

1 . 050m 

0.682 

1.132 

0.570 

1 . 788m 

1.116 

2.460 

d-Tartrate . 

0.197 

1.224 

0.226 

1.503 

0.285 

2.164 

0.892 

2.633 

1.393 

1.741 

2.236 

0.444 

2.984 

3.397 

Racemate . 

1.381  (%  r) 

1.876  (%  r) 

2.408  (%  r) 

3.706  (%  r) 

d-Tartrate  +  Z-Tartrate . 

1.487  (%  d  +  Z) 

1.928  (%  d  +  Z) 

2.442  (%  d  +Z) 

3.832  (%  d  +1) 

d-Tartrate  -f-  Racemate . 

1.477  (%  d  +  r) 

1.767  (%  d  +  r) 

2.348  (%  d  +  r) 

Z-Tartrate  +  Racemate . 

1.380  (%  l  +  r) 

1.821  (%  Z  +  r) 

2.340  (%  Z  +  r) 

t  =  8.9°C 

G 

O 

O 

CO 

II 

G 

O 

CM 

co 

II 

d-Tartrate  +  Z-Tartrate . 

2.741  (%  d  +  Z) 

2.962  (%  d  +  Z) 

Racemate . 

1.481  (%  r) 

Z-Tartrate  +  Racemate . 

1.422  (%  Z  +  r) 

2.736  (%  Z  +  r) 

2.467  (%  Z  +  r) 

dZ- C4H406--  Na+  K+  (I96):  H20  +  dZ-Na2C4H40,  +  dZ-K2C4H406 


°C 

Solid  phases 

Liquid  phase — 

M  per  1000M  H20 

Transition  points 

A* 

B* 

|  C* 

°C 

Solid  phases 

9. 7  1 
29.5  J 
41 

(NaKC4H406.3H20)2 . j 

(NaKC4H406.3H20)2  +  (Na2C4- 
H40e)2  -f-  (K2C4H406.2H20)2.  .  .  . 

49.6 

79.0 

21.7 

56.9 

-6 

33 

(NaKC4H40e.4H20)2  Tartrate  +  (NaKC4H406.3H20)2 
Racemate 

(NaKC4H40e.4H20)2  Tartrate  +  (Na2C4H404)2  + 
(K2C4H406.2H20)2 

♦A  =  NaKC^EUOs:  B  =  NajCJiiOe;  C  =  K^CiHtCh. 
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C4H4O6  Na+  K+  (245) 

H20  T  Na2C4H406  -f-  K2C4H4O6 


Solid  phases 


Liquid 

phase* 


O 

w 

d 

C-I 

M 

68 


o 

K 

q 

a 

£ 


18 

20.9 

26.6 

38 

48.3 

50 

59.7 

80 


NaR.C4H4O6.4H2O . . . 

Na2C4H406.2H20  NaR.C4H4O6.4H2O. 
K2C4H406.|H20  +  NaKC4H406.4H20. . 
Na2C4H406.2H20  +  NaKC4H406.4H20. 

KNaC.H4Oe.4H2O . 

K2C.1H4O6.5H2O  -f-  NaKC.H4Oe.4H2O. . 
Na2C.H4Oe.2H2O  +  NaKC.H4O6.4H2O, 

Na2C4H406.2H20  +  K2C4H.O6.IH2O...  . 


19.20 

11.80 

56.05 

25.80 

26.60 

51.65 

36.70 
44.50 

39.70 


16.50 

27.85 
4.25 

24.70 
22.80 
13.20 

23.85 
25.30 

34.70 


*  Most  of  these  figures  represent  the  mean  of  two  deternr  nations. 


C7H503_  (salicylate  ion)  Na+ 
H20  T"  O7H6O3  NaC7H603 
t  =  20.1°C  (2H) 
Mc,HeOj/l  I  Mo7H603Na/l 
C7He03 


0.0132 

0.0117 

0.0124 

0.0135 

0.0148 

0.0164 

0.0186 

0.0242 

0.0312 

0.062 


0.000 

0.006 

0.113 

0.175 

0.257 

0.344 

0.422 

0.682 

0.94 

1.70 


C7He03  T  C7H603.C7H603Na 


0.095 

2.11 

36.00 

4.99 

C7HeO,.( 

djHoOaNa 

35.27 

4.98 

0.091 

2.19 

34.36 

4.90 

0.087 

2.40 

31.25 

4.46 

0.086 

3.41 

30.21 

5.00 

0.085 

3.80 

28.07 

4.47 

CyHeOa.CyHsOsNa  -f- 

21.00 

4.36 

C7H603Na.6H20 

14.75 

5.46 

0.082 

4.215 

9.12 

7.17 

C7H503Na.6H20 

0.51 

16.20 

0.048 

4.18 

0.34 

16.12 

0.021 

4.12 

0.0 

15.61* 

0.000 

4.165 

*  Mean  of  two  determinations. 

CN~  T1+  K+ 

H20  +  T1CN  +  KCN 
t  =  25°C  (25) 


%  KCN 

%  T1CN 

KCN 

41.70 

0.0 

40.83 

0.71 

39.76 

1.65 

KCN  +  IvTl(CN)2 
37.02*  |  3.17* 

KT1(CN)2 


37.50 

36.52 

35.93 


3.11 

4.12 
5.78 


T1CN 


HC.H.Oe-  C23H27N204+  (lls) 

H20  +  Brucine  d-tartrate  +  Brucine  Z-tartrate 


Liquid  phase 


Solid  phases 

t  = 

20°C 

l  = 

25°C 

1  <  = 

35°C 

t  = 

44°C 

t  = 

50°C 

% 

Z-tartrate 

% 

d-tartrate 

% 

Z-tartrate 

% 

d-tartrate 

% 

Z-tartrate 

% 

d-tartrate 

% 

Z-tartrate 

% 

d-tartrate 

% 

Z-tartrate 

% 

d-tartrate 

d-Tartrate . 

Z-Tartrate . 

Z-Tartrate  +d-Tartrate.  .  . 

1.374(9 

0  d  +  Z) 

1.81 

1.723(9 

0.996 

0  d  -f-  l) 

3.14 

2.95(9? 

1.255 

d  +  Z) 

4.44 

5.3(% 

1.563 

d  +  Z) 

6.15 

7.04(9? 

1.822 

d  +  l) 

CN-  Cu+  K+ 

H20  +  CuCN  +  KCN;  v.  Fig.  164 
t  =  25°C  (25) 


Solid  phases 


Liquid  phase 


%  CuCN  %  KCN 


B 


C 

D 

E 

F 


G 


CuCN . 

CuCN  +  KCu2(CN)3.H20. 


KCu2(CN)3.H20. 


KCu(CN)2. 


K3Cu(CN)..H20. 


K3Cu(CN). 


KCN. 


Tr. 

Tr. 

A 

Tr. 

0.42* 

0.60 

1.34 

1.68 

3.27 

B 

1.87 

4.21 

3.88 

6.03 

7.52 

9.97 

C 

8.84 

12.10 

1 

13.78 

19.95 

D 

14.71 

22.32 

22.59 

34.77 

E 

22.52 

35.28 

F 

18.47 

34.82 

12.92 

36.24 

6.13 

41.94 

15.30 

33.86 

10.86 

35.96 

G 

5.84 

41.70 

4.20 

40.31 

2.16 

40.53 

41.70 

CN-  Ag+  K+ 

H20  +  AgCN  +  KCN;  v.  Fig.  165 
t  =  25°C  (25) 


Solid  phases 


KCN . < 

K3Ag(CN)..H20 . ■ 

KAg(CN)2 . < 

KAg2(CN)3.H20 . < 

AgCN . 


Liquid  phase 


%  KCN  I  %  AgCN 


41 

70 

40 

77 

6 

52 

39 

91 

8 

14 

40 

24 

10 

93 

40 

44 

13 

71 

37 

76 

18 

92 

35 

19 

25 

18 

28 

43 

26 

37 

26 

67 

24 

71 

20 

14 

21 

66 

8 

56 

16 

11 

8 

05 

15 

76 

8 

93 

17 

73 

6 

75 

13 

53 

2 

36 

4 

42 

1 

64 

3 

27 

1 

26 

2 

31 

0 

17 

Tr. 

■*  Mean  of  six  determinations. 
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CN-  Au+  K+ 

CNS  Ag+ K+. — ( Continued ) 

H20  +  AuCN  +  KCN 

%  KCNS 

%  AgCNS 

l  =  25°C  (25) 

2KCNS.AgCNS  +  KCNS.- 

%  AuCN 

%  KCN 

AgCNS 

AuCN 

50.68 

20.43 

6.12 

2.37 

KCNS.AgCNS 

7.32 

2.32 

49.43 

20.32 

7.27 

2.60 

32.51 

18.34 

AuCN  +  KAu(CN)2 

24.68 

16.41 

15.47 

4.78 

KCNS.AgCNS  +  AgCNS 

KAu(CN)2 

23.86 

16.08 

11.02 

5.19 

c9h8no3-  K+ 

8.34 

7.02 

H20  +  CjHaNOs  (hippuric  acid) 

2.97 

9.66 

+  c9h8kno3 

2.55 

13.70 

t  =  20.1°C  (2ii) 

0.27 

23.79 

Mc9h9no3/1 

MciHiNOjk/I 

0.76 

24.04 

C0H0NO3 

0.35 

38.98 

0.0182 

0.0 

KAu(CN)2  +  KCN 

0.0163 

0.011 

0.17 

41.98 

0.0183 

0.071 

KCN 

0.0218 

0.198 

41.70 

0.0272 

0.394 

Tr. 

42.02 

0.061 

1.39 

0.068 

1.44 

0.122 

2.13 

c,h9no3  h 

h  c9h9no3.- 

CNS- 

Ag+  K+ 

c9h8no3k.?h2o 

H20  +  AgCNS  +  KCNS 

0.150* * 

2.45* 

t  =  25°C  (isi) 

c9h,no3.c9h8no3k.  ?ii2o 

%  KCNS 

%  AgCNS 

0.133 

2.50 

KCNS 

0.091 

2.96 

70.53 

0.0 

C9H9N03.C,H8N03K.- 

KCNS  +  2KCNS. AgCNS 

?H20  +  C9HsNOsK 

66.55 

9.32 

0.0665* 

3.575* 

2KCNS. AgCNS 

c9h8no3k 

64.47 

10.62 

0.031 

3.56 

61.25 

11.76 

0.011 

3.55 

58.34 

13.55 

0.0 

3.555* 

53.21 

17.53 

*  Mian  of  two  results. 

C20H,2Or_  CioHisOr  Na+  (26) 


H20  +  Phenolphthalein  +  NaOH;  v.  Fig.  166 


Liquid 

phase, 

25°C 

Solid  phases 

n 

q 

O 

N 

a 

c3 

^5 

w 

0 

B 

C20H12O3  -f-  C2oHi304Na.4H20 . 

6.40 

33.50 

C 

C2oHi304Na.4H20  +  C20H12O4Na2.8H2O . 

10.06 

44.06 

D 

C20H13O4Na.8H2O . 

6.95 

36.06 

E 

C20H13O4Na.8H2O . 

8.32 

41.16 

F 

C2oHi204Na2.8H20  C2oHn04Na3.14H20 . 

10.00 

33.50 

G 

C2oHi204Na2.4H20 . 

11.67 

37.79 

H 

C20H12O4Na2.4H2O . 

11.98 

34.68 

I 

11.00 

45.55 

J 

12.31 

40.16 

K 

C20H„O4Na3.14H2O  +  C20H„O4Na3.13H2O . 

13.60 

22.50 

L 

C20HnO4Na3.13H2O  +  C20HnO4Na3.12H2O . 

19.50 

9.50 

M 

C20H1  i04Na3. 12H2O  C2oHii04Na3.6H20 . 

26.60 

0.75 

Zn++  CrOr-: 

t  = 


H20  +  ZnO  +  H2Cr04 
25°C  (153) 


g  Cr03/1 


g  ZnO/1 


g  Cr03/1 


g  ZnO /I 


4Zn0.Cr03.3H20  +  ? 

4Zn0.2Cr03.3H20 

0.010* 

0.013* 

151.0 

66.10 

4Zn0.Cr0s.3H20 

4Zn0.2Cr03.3H20  +  3ZnO.- 

0.604 

0.409 

2Cr03.H20 

4.190 

2.240 

192.0* 

83.70* 

4Zn0.Cr03.3Hj0  +  3ZnO.- 

3Zn0.2Cr03.H20 

Cr03 

■2H20 

285.0 

123.0 

11.45* 

5.865* 

450.0 

193.0 

3Zn0.Cr03.2H20 

3Zn0.2Cr03 

ICO  +  ZnO- 

22.20 

10.70 

Cr03.H20 

57.50 

26.70 

462.0* 

196.5* 

3Zn0.Cr03.2H20  +  4ZnO.- 

ZnO.CrOa.HjO 

2Cr03.3H20 

475.0 

202.0 

66.60* 

30.35* 

769.0 

318.0 

4Zn0.2Cr03.3H20 

970.0 

389.0 

70.60 

32.20 

*  Mean  of  two  or  more  results. 


ZnO”  Na+ 


HsO  +  ZnO  +  NaOH 
t  =  30°C  (isi);  v.  Fig.  167 


Solid  phases 


A 

B 

C 

D 


E 


Na20.3H20 . | 

Na20.Zn0.4H20  +  Na20.3H20 . 

Na20.Zn0.4H20 . 

ZnO  +  Na20.Zn0.4H20 . 

ZnO . < 


Zn  (OH)2 


< 


Liquid  phase 


%  Na20 

%  ZnO 

41.9 

0 

40.7 

2.0 

39.2 

9.70 

33.2 

11.2 

27.8 

16.5 

24.6 

12.6 

11.8 

2.6 

19.9m 

15 . 2m 

13.7 

7.2 

10.1 

4.7 

4.6 

1.0 

ZnO"  K+ 

H20  +  ZnO  +  KOH 
t  =  room  (230) 
Mkoh/1  I  Mzn/1 
K2Zn203 


2.78 

0.540 

2.38 

0.405 

2.28 

0.368 

2.02 

0.330 

1.81 

0.272 

1.63 

0.266 

1.56 

0.223 

1.42 

0.209 

0.90 

0.100 

Pb++  CrOr- 

H20  +  Pb(OH)2  +  Ii2Cr04 
t  =  25°C  (90) 
McrOa/l  | 

Cr03  +  PbCr207 
10.79  | 

PbCr207 
8.196  | 

PbCr207  +  PbCr04 
6.865  I 


Pb++Cr04  — {Continued) 

McrOs/1 

PbCr04 

6.04 

4.90 

2.95 

1.22 

0.49 

0.08 

0.013 

0.0005 

PbCr04  +  2PbO.CrO, 

0.00002  | _ 

PbO-  Na+ 

Pb(OH)2  +  NaOH 
t  =  20°C(8) 

Mpbo/1*  |  Mnhoh/1 

PbO  (yellow) 

0.0237  |  1.00 

PbO  (red) 

0.0140  |  1.00 

*  Glasstone  (147)  determined  solu¬ 
bility  of  a  hydrate  of  PbO  in  solutions 
of  NaOH  of  varying  concentrations; 
for  0.9985N  at  25°C,  he  obtained 
0.062 M  PbO  per  liter. 
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Th++++  Cru4--  (“4) 

H20  +  H2Cr04  +  Th(Cr04)2;  v.  Fig.  168 


Solid  phases 

Liquid  phase,  25°C 
%  CrO  3  |  %  Th02 

A 

CrO, . 

62.87 

B 

Th02.3Cr03.3H20 . 

52.60 

7.91 

C 

Th02.3Cr03.3H20  +Th02.2Cr03.3H20 

39.49 

24.22 

Th02.2Cr03.3H20 . 

0.033 

0.044 

Hg++  CrOr"  (89,  90);  H20  +  HgO  +  H2Cr04 


t  =  25°C 

t  = 

50°C 

|  l  =  25°C 

t  = 

50°C 

MCro3/HMHgo- 

McrO  3" 

MHgO- 

McrOs/- 

Mngo- 

McrO  3- 

Mh«o- 

/I 

/I 

/I 

/I 

/I 

/I 

Cr03  +  HgCr207 

HgCr04  +  3  HgO.  CrO  3 

11.40* 

|0.712* 

0.0745* 

HgCr207 

+  HgCr04 

3Hg0.Cr03 

10.40 

0.7585 

0.64 

0.0605 

HgCr04 

0.475 

0.035 

9.90 

1.006 

0.1 

0.371 

0 . 0225 

6.73 

0.907 

0.092 

0.254 

0.012 

4.16 

0.740 

0.072 

0.154 

0 . 0036 

2.08 

0.683 

0.071m 

0.00137 

1.035 

0.583 

0.061m 

3Hg0.Cr03 

0.522 

0 . 050m 

0.00012 

0.499 

0.049m 

*  Mean  of  several  determinations. 


Pt(CN)4  Li+  K+  (379) 

H2Q  +  Li2Pt(CN)4  +  K2Pt(CN)4;  v.  Fig.  169 


Liquid  phase,  24.1°C 

Solid  phases 

% 

% 

K2Pt(CN)4 

Li2Pt(CN)4 

A 

28.60 

B 

C 

K2Pt(CN)4.3H20 . 

23.60 

16.10 

10.20 

27.30 

D 

18.65 

29.30 

E 

l.iKPt  (ON '  ,.2H-.0 . 

13.90 

30.50 

Li2Pt(CN)4.5H20 . 

59.20 

Mn04-  K+  (319) 

H20  +  KOH  +  IvMn04;  v.  also  p.  379 


°C 

M  KOH/1 

o 

c 

fc— t 

W 

% 

M  KOH/1 

o 

W 

s 

M  KOH/1 

o 

G 

% 

M 

S 

M  KOH/1 

o 

c 

S 

« 

S 

KMn04 

0 

0 

0.176 

1 

0.050 

2 

0.031 

4 

0.027 

10 

0 

0.278 

1 

0.112 

2 

0.068 

4 

0.048 

20 

0 

0.411 

1 

0.179 

2 

0.119 

4 

0.079 

30 

0 

0.573 

32 

1 

0.316 

2 

0.213 

4 

0.149 

40 

0 

0.792 

1 

0.439 

2 

0.306 

4 

0.211 

50 

1 

0.638 

2 

0.462 

4 

0.304 

53 

0 

1.154 

60 

2 

0.639 

61 

1 

0.904 

63 

0 

1.429 

70 

0 

1.812 

1 

1.172 

2 

0.869 

4 

0.572 

75 

0 

2.047 

4 

0.651 

80 

1 

1.513 

2 

1.190 

83 

4 

0.803 

84 

1 

1.655 

2 

1.352 

MnOr  K+  Rb+ 

H20  4-  KMn04  +  RbMn04 
t  =  6.8-7.2°C  (277) 


Wt.  % 
RbMn04 

Liquid  phase 

Solid  phases 

% 

KMnG4 

% 

RbMn04 

K  MnO.  . 

0.60 

Solid  solo.  I . < 

2.728 

4.625 

0.425 

0.787 

0.461 

0.397 

10.979 

1.237 

0.368 

20.790 

1.502 

0.460 

Solid  solns.  I  +  II . 

28.767 

1.870 

0.629 

64 . 574 

2.568 

0.818 

90.514 

3.057 

0.822 

99 . 264 

3.154 

0.902 

Solid  soln.  II . 

99.178 

3.195 

0.825 

99.152 

3.468 

0.517 

RbMn04 . 

100.00 

4.071 

0 

?e(CN), - 

Ca++  Na+  (405) 

Cr03  Na+. — •( Continued ) 

H20  +  Ca2Fe(CN)6  +  Na4- 

Mnsoh/I 

Mcr/1 

Fe(CN)6 

Cr203 

7.5 

Tr. 

Fe(CN)<r 

Na+  K+ 

9.0 

0  0038 

H20  +  Na4Fe(CN)6  +  K4- 

11.2 

0  0081 

Fe(CN)6 

14.5 

0 . 0205 

t  =  25°C  (164) 

15.8 

0 . 0039 

g  per  lOOOg  H20 

16.8 

0  0015 

K4Fe(CN)6 

Na4Fe(CN)6 

18.0 

Tr. 

K4Fe(CN)6.3H20 

NaaC 

rO,(?) 

0.8946 

0.0 

16.5 

0.004 

0 . 88272 

0 . 05072 

15.5 

0.006 

0 . 88544 

0.06633 

14  5 

0  010 

0.88088 

0.12306 

14  0 

0  0134 

0.89116 

0.25972 

13  2 

0  0165 

0.91600 

0 . 4900 

11  2 

0  038 

0 . 99000 

0.87034 

15.5 

0  057 

1.01200 

0.91060 

*  Author  states  that  the  polymeriza- 

1.05177 

0 . 95879 

tion  changes  in  the  solid  phase  play  an 

1.11590 

1.04380 

important  part  in  the  equilibrium  here 

Na.FeCCNL  12H„0 

concerned. 

1.0578 

0.9588 

0.6994 

0 . 8984 

0.6111 

0.8712 

Cr04  B03 - (145) 

0.5850 

0.8652 

H20  +  H2Cr04  +  H3B03 

0 . 3532 

0.7814 

t  = 

25°C 

0.2722 

0.7610 

%  B2U3 

%  CrO  3 

0.2115 

0 . 7253 

h3bo3 

0.1789 

0.7213 

0.10 

62.40 

0.1624 

0.7117 

0.16 

59.90 

0.1327 

0 . 7056 

0.42 

49.75 

0.000 

0.6818 

0.92 

37.89 

1  .o5 

24.31 

Cr03~ 

Na+ 

2.28 

9.42 

H20  +  H3Cr03  +  NaOH 

2.79 

4.90 

t  =  18°C  (275) 

t  = 

45  °C 

MNaOH/1 

Mcr/1 

h3bo3 

Cr(OH)s* 

0.9 

61.56 

4.9 

0.016 

0.92 

58.10 

8.1 

0.052 

0.87 

57.50 

9.5 

0.076 

1.12 

57.34 

11.8 

0.080 

0.85 

53.80 

14.6 

0.143 

2.33 

25.60 

17.6 

0.015 

4.76 

24.0 
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MnOr"  K+  (319) 
H20  +  KOH  +  K2Mn04 


°c 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

KOH/1 

K2Mn04/l 

KOH/1 

K2Mn04/l 

KOH/1 

K2Mn04/l 

KOH/1 

Iv2Mn04/l 

KOH/1 

K2Mn04/l 

Iv2Mn04 


0 

2 

0.907 

4 

0 . 554 

6 

0.155 

8 

0 . 063 

10 

0.0145 

10 

2 

1.013 

8 

0.070 

10 

0.0152 

15 

6 

0.224 

17 

4 

0.681 

20 

2 

1.140 

8 

0.078 

10 

0.016 

23 

6 

0.261 

25 

4 

0.733 

30 

2 

1.252 

4 

0.772 

6 

0.303 

8 

0.096 

10 

0.0215 

40 

4 

0.852 

6 

0.362 

8 

0.119 

10 

0.0305 

45 

2 

1.424 

4 

0.889 

6 

0.388 

50 

8 

0.142 

10 

0.0462 

51 

4 

0.938 

60 

4 

1.003 

6 

0.469 

8 

0.167 

63 

10 

0.062 

70 

4 

1.074 

6 

0.528 

8 

0.196 

10 

0.070 

80 

4 

1.143 

6 

0.587 

8 

0.222 

10 

0 . 083 

CrOr-  MoOr-  K+ 
H20  4-  K2Cr04  T  K2Mo04 


t  = 

25°C  (2) 

Solid  phases 

°/o  K2M0O4 

Liquid  phase — g  per 
lOOg  H20 

K2Cr04  |  K2Mo04 

K2Cr04 . 

64.62 

0.0 

r 

0.35 

49.59 

15.37 

0.57 

38.90 

38.79 

0.94 

33.21 

50.96 

1.25 

14.13 

98.72 

2.58 

10.07 

118.80 

Solid  soln . 

2.98 

10.24 

119.90 

5.32 

7.12 

137.8 

6.74 

6.32 

157.2 

10.34 

4.92 

165.4 

26.80 

2.14 

180.8 

36.21 

1.70 

183.0 

K2Mo04 . 

0.0 

184.6 

Cr04  Na+. — ( Continued ) 


Solid  phases 

Liquid  phase, 
30°C 

%  Cr03 

%  Na20 

C 

Na2O.CrO,  +  2Na20.Cr0,.13H20 . 

10.22 

29.39 

2Na20.Cr0,.13H20 . 

13.12 

23.91 

E 

2Na20.Cr0,.13H20  +  Na20.Cr0,.4H20. . . 

19.26 

22.98 

F 

Na20.Cr0,.4H20 . 

28.82 

17.88 

G 

Na20.Cr03.4H20  +  Na20.2CrO,.2H20. . . . 

48.70 

16.49 

H 

Na20.2Cr03.2H20  +  Na20.3Cr0,.LI20. . . . 

66.13 

13.70 

I 

Na20.3Cr0,.H20  +  Na20.4Cr0,.4H20. . . . 

68.46 

10.95 

J 

K 

Na20.4Cr0,.4H20  +  CrO, . 

CrO, . 

62.28 

CrOr-  K+;  v.  p.  380 


BO, - Ca++:  H20  +  H,BO,  +  Ca(OH)2 

t  =  30°C  (324) 


CrOr"  Li+  (336) 

H20  -T  H2Cr04  +  LiOH;  v.  Fig.  170 


Solid  phases 

Liquid  phase, 
30°C 

% 

CrO, 

% 

Li20 

A 

B 

Li(OH).H20 . 

Li(OH).H20  +  Li20.Cr03.2H20 . 

37.50 

7.09 

14.34 

C 

Li20.Cr0,.2H20 . 

38.55 

11.44 

D 

Li20.Cr0,.2H20  +  Li20.2Cr03.2H20 . 

43.40 

11.81 

E 

Li20.2Cr0,.2H20 . 

47.95 

7.95 

F 

Li2O.2CrO3.2H2O  ~f~  CrO 3 . 

67.73 

5.69 

H 

Cr03 . | 

63.99 

62.28 

3.51 

0 

Cr04"-  Na+  (336) 

H20  +  H2Cr04  +  NaOH;  v.  Fig.  171 


Liquid  phase, 

Solid  phases 

30°C 

%  Cr03|  %  Na20 

A 

N  OH.H20 . 

42 . 0  ca. 

B 

NaOH.H20  +  Na2O.CrO, . 

2.0 

41.44 

%  CaO 

%  b2o. 

1  %  CaO 

%  b2o. 

CaO.HsO 

Ca0.3B203.9H20  +  CaO.- 

0 . 1263 

0.0140 

3B203 

,12H20 

0.1398 

0.0321 

0.0936* 

1.359* 

aO.H20  +  Ca0.B203.6H20 

Ca0.3B203.12H20 

0.2113* 

0.1291* 

0.1436 

1.64 

Ca0.B203.6H20 

0.0928 

2.0588 

0.22 

0.1335 

0.2153 

2.178 

0.1177 

0.1379 

0.2743 

2.471 

0 . 1085 

0.1395 

0 . 2232 

2.434 

0.110 

0.140 

0.0991 

2.509 

Ca0.B20,.6H20  +  CaO.- 

0.1095 

2.55 

3B20,.9H20 

0.2633 

2.6055 

0.1100* 

0.1688* 

0.1085 

2.798 

Ca0.3B20,.9H20 

0 . 1304 

3.128 

0.0516 

0.2897 

0.1433 

3.3133 

0.0555 

0.3306 

0.3719 

3.643 

0.0471 

0.6117 

0.152 

3.841 

0.0595 

0.7669 

Ca0.3B203. 12H20  -f-  H3BO3 

0.0666 

0.8691 

0.155 

4.250 

0.0772 

1.025 

HsBO, 

0.0759 

1.116 

0.1368  |  4.1793 

*  Average  of  several  determinations. 
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CrO«-~  K+  (234);  HaO  +  H2Cr04  +  KOH;  v.  Fig.  172 


Solid  phases 

Liquid  phase 

t  = 

0°C 

t  = 

20°C 

t  =  30°C* 

t  = 

60°C 

%  k2o 

%  CrO  3 

%  k2o 

%  CrOs 

%  k2o 

%  CrO, 

%  k2o 

%  CrO, 

A 

K0H.2H20 . 

31.18 

46.80 

50  ca. 

B\ 

x r  n  r*ro  J 

26.06 

0.54 

26.89 

0.94 

32.98 

0.53 

1 

17.73 

5.50 

19.52 

6.99 

21.05 

9.15 

D 

KsO.CrOs  +  K20.2Cr0, . 

17.73 

19.10 

19.35 

21.00 

20.62 

23.61 

E 

K20.2Cr03 . 

1.41 

3.00 

4.98 

10.48 

10.01 

21.24 

F 

K20.2Cr03  +  K20.3Cr03 . 

1.47 

42.00 

2.20 

43.10 

2.50 

44.50 

7.06 

49.84 

G 

K20.3Cr03  -f-  K20.4Cr03 . 

1.37 

47.40 

2.00 

48.46 

2.25 

49.95 

5.01 

54.09 

H 

K20.4Cr03  +  CrO  3 . 

0.64 

61.80 

0.62 

62.80 

0.69 

62.81 

1.27 

65.77 

I 

CrO  3 . 

61.54 

61.80 

62.52 

65.12 

*  In  good  agreement  with  work  of  Schreinemakers  (336). 


CrO-  K+. — ( Continued ) 


°C 

%  k2o 

%  CrO  3 

°C 

%  k2o 

%  CrO, 

H20  +  K2Cr04 

H20  -j-  K2Cr207 

-25 

20.0 

5.70 

-22.10 

35.94 

-13 

17.52 

13.89 

-26.77 

0.88 

39.86 

H20  -j-  K2Cr04  +  K2Cr207 

H20  -f-  K2Cr207  -j-  K2Cr3Oio 
—  30. 19  |  1.18  42.42 

-11.50 

17.18 

18.11 

H20  Iv2Cr3Oi0 

H20  4~  K2Cr207 

-34.01 

0.95 

43.45 

-  5 

8.27 

8.01 

H20  -|-  K2Cr3Oio  4“  K2Cr40i3 

-  0.63 

1.38 

2.93 

-39 

0.79 

45.69 

-  6.43 

0.48 

17.25 

H20  4"  K2Cr40i3 

-10.25 

0.45 

23.63 

-49 

49.11 

-13.25 

27.07 

-61.5 

0.61 

53.57 

BOs - Li+  (H2) 

H2O  T  H3BO3  -(-  LiOH;  v.  Fig.  173 


Solid  phases 

Liquid  phase, 
30°C 

% 

Li20 

% 

B203 

A 

B(OH), . 

3  54 

B 

B(OH),  +  Li  20 . 5B20  3. 1  OH  20 . 

1.30 

14.14 

C 

Li20.5B20,.10H20  +  Li20.2B203.xH20*. . .. 

5.06 

30.81 

Li20.2B203 . ^ 

0.53 

2.47 

E  / 

0.95 

2.61 

F 

Li20.2B203.xH20  +  Li20.B203.16H20* . 

5.63 

23.84 

G\ 

Li20.B203.16H20 . < 

1.58 

3.27 

HJ 

2.94 

2.51 

I 

Li20.B203.16H20  +LiOH.H20 . 

7.71 

3.38 

J 

LiOH.H20 . 

7.01 

*  Evidence  for  saturation  with  this  solid  from  graphical  interpolation. 


BO, - Na+  (ill) 

H2O+H3BO3  +  NaOH;  v.  Fig.  174 


Solid  phases 

Liquid  phase, 
30°C 

%  I 

Na20 

% 

B203 

A 

B(OH)3 . 

3.54 

11.84 

B 

B(OH),  +  Na20.5B20,.10H20 . 

1.99 

C 

Na20.5B20,.10H20  +  Na20.2B20,.10H*0. . 

4.08 

17.20 

D 

Na2O.2B2O,.10H2O . 

1.88 

2.41 

E* 

Na20.2B203.10H20  +  Na20.B203.8H20. . . . 

10.40 

12.80 

F ! 

Na20.B203.8H20 . ^ 

13.25 

8.18 

G  / 

18.31 

4.97 

H 

Na20.B20,.8H20  +  Na20.B20,.4H40 . 

21.58 

4.63 

I 

Na20.  B203.4H20 . 

29.39 

2.51 

J* 

Na2O.B2O3.4H2O  +  NaOH.H20 . 

41.30 

7.80 

*  By  interpolation. 


B03 - K+  (Hi) 

H20  +  H3BO3  +  KOH;  v.  Fig.  175 


Solid  phases 

Liquid  phase, 
30°C 

% 

K20 

% 

B20, 

A 

B(OH), . 

3  54 

B 

B(OH)»  +  K2O.5B2O3.8H2O . 

0.33 

4.58 

C 

K20.5B203.8H20 . 

0.80 

3.05 

D 

K20.5B203.8H20  4~  K20.2B203.4H20 . 

7.73 

13.37 

E  j 

6.22 

9.13 

F  / 

9.18 

8.0 

G* 

K20.2B203.4H20  4"  K20.B203.fH20 . 

25.0 

19.8 

k2o.b2o3.|h2o . | 

26.89 

12.12 

1  / 

32.74 

3.51 

J 

K2O.B2O3.fH2O  +  K0H.2H20 . 

46.45 

0.72 

K 

K0H.2H20 . 

47.50 

*  By  interpolation. 


aio2- 

-  Ba++ 

A102-  Ba++. 

— ( Continued ) 

H20  4-  A1203  4"  BaO 

%  BaO  I 

%  AI2O3 

t  =  20°C  (253) 

A1203.xH20 

%  BaO 

%  A120, 

0.519 

0.037 

Ba(OH)2.8H20 

0.01 

0.002 

3.32 

0.0 

*  Mean  of  several  results. 

3.39 

0.002 

A102-  Na+;  v.  p.  381 

6 . 45 

0.430 

Ba(0H)2.8H20  +  A120, 

Be++  ( = 

Gl++)Na+ 

3.50 

0.680 

H20  +  Be  (OH)  2  +  NaOH 

2Ba0.Al203.5H>0 

t  =  25 °C  (401) 

3.51 

0.673 

Mfie/1 

Mns/1 

3.541 

0.659 

Be  (OH)  2 

3.523 

0.661 

0.033 

0.268 

2.211 

0.641 

0.0492 

0.318 

Ba0.Al203.5H20  +  A1203 

0.0841 

0.446 

2.131 

0.628 

0.089 

0.526 

Ba0.6H,0 

0.101 

0.563 

2.091 

0.618 

0.143 

0.801 

2  154 

0  637 

0.203 

0.854 

2.117 

0.625 

Ba++  Na+ 

Al203.Ba0.6H20 

1I20  +  BaO  +  Na20 

1.873 

0.456 

t  =  30°C  (339) 

1.732 

0.378 

%  BaO 

%  Na20 

1.654 

0.345 

Ba0.9H20 

1.330 

0.279 

4.99 

0 

J2O3.BaO.6H2O  +  AljO,.- 

1.29 

0.89 

4.78 

6.43 

xH20 

0.57 

9.63 

1.205* 

|  0.210* 

0.53 

11.62 

A1203.xH20 

0.47 

17.87 

0.902 

0.118 

1.06 

23.28 
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Ba++  Na+. — ( Continued ) 
%  BaO  |  %  Na20 

Ba0.9H20  +  Ba0.4H20 


1 

o> 

24 

63 

BaO 

,4H20 

1 

84 

26 

14 

1 

75 

27 

72 

1 

58 

28 

43 

Ba0.4H20  +  Ba0.2H20 
1.34  |  29.24 


Ba++  Na+. — ( Continued ) 

%  BaO  |  %  Na20 

Ba0.2H20 

0.82  32.12 

0.59  34.72 

Ba0.2H20  +  NaOHYEO 

0.57  |  41.09 

NaOH.H20 
0  |  42.00 


A102-  Na+  (152) 

H20  +  H3AIO3  +  NaOH;  v.  Fig.  176 


Solid  phases 

Liquid  phase, 
30°C 

% 

AI2O3 

% 

Na20 

A 

[ 

0.08 

5.5 

A1203.3II20* . 

0.5 

9.4 

B  ] 

3.2 

21.7 

C 

AI2O3.3H2O  -f-  3Al203.4Na20. 16H20 . 

4.9 

24.6 

D 

2.1 

26.5 

3Al203.4Na20.16H20 . 

2.5 

30.2 

. 

4.3 

32.5 

E 

3Al203.4Na20.16H20+Al203.4Na20.10H2 

0 

5.2 

34.3 

Al203.4Na20.10H20 . 

1.9 

37.3 

F 

AL03.4Na20.10H20  +  Na20.3H20 . 

0.1 

40.8 

NaoO,3H^O . 

0 

41.9 

r 

3.07 

6.12 

Al203(3H20)t . 

8.50 

15.70 

Al203.3H20t . 

0.4 

4.9 

*  Crystalline  form,  f  Metastable  form  I.  }  Metastable  form  II. 
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FREEZING-POINT— SOLUBILITY  DATA  FOR  THREE-COMPONENT  AQUEOUS 
SYSTEMS  IN  WHICH  AT  LEAST  ONE  OF  THE  TWO  NON-AQUEOUS 
COMPONENTS  IS  EITHER  A  WEAK  ELECTROLYTE  OR  AN 
ORGANIC  ACID,  BASE,  OR  NON-ELECTROLYTE 

Alexander  Findlay  and  William  Thomas 


Arrangement. — In  the  following  tables,  the  A-component  is 
always  water.  The  systems  are  arranged  in  the  order  of  their 
B-components  according  to  the  standard  arrangement  ( v .  Vol.  Ill, 
p.  viii),  except  that  B-compounds  whose  key-formulae  begin  with 
16  follow  one  another  in  the  (^-arrangement.  Under  each  B- 
component,  the  C-components  follow  the  above  described  arrange¬ 
ment  of  B-components.  For  abbreviations,  v.  p.  4. 


Arrangement. — Dans  les  tables  suivantes,  le  constituant  A  est 
toujours  l’eau.  Les  systemes  sont  disposes  dans  l’ordre  de  leurs 
constituants  B  suivant  l’arrangement  type  ( v .  Vol.  Ill,  p.  viii), 
excepte  pour  les  composes  B  dont  la  formule  cle  commence  par  16, 
qui  se  suivent  suivant  1’arrangement  <L.  Sous  chaque  constituant 
B,  les  constituants  C  suivent  l’arrangement  decrit  ci-dessus  pour 
les  constituants  B.  Pour  les  abreviations,  v.  p.  4. 


Anordnung. — In  den  folgenden  Tafeln  ist  die  A-Komponente 
immer  Wasser.  Die  Systeme  sind  in  der  Reihenfolge  ihrer  B- 
Komponenten  nach  der  Standardanordnung,  (siehe  Bd.  Ill,  S. 
viii)  gereiht,  ausgenommen  bei  denjenigen  Kohlenstoffverbin- 
dungen,  deren  Schliisselformel  mit  16  beginnt,  folgen  diese 
aufeinander  in  der  (T-Anordnung.  Unter  jeder  B-Komponente 
folgt  die  C-Komponente  in  der  oben  angegebenen  Anordnung  der 
B-Komponente.  Fur  Abkiirzungen,  siehe  S.  4. 


Ordine  di  disposizione.- — Nelle  tabelle  seguenti  il  componente 
A  e  sempre  l’acqua.  I  sistemi  sono  disposti  secondo  i  componenti 
B  nell’ordine  standard  di  disposizione  ( v .  Vol.  Ill,  p.  viii).  Sono 
eccettuati  i  composti  la  cui  formula  chiave  comincia  con  16, 
i  quali  si  seguono  secondo  l’ordinamento  <L.  Sotto  ciascun  com¬ 
ponente  B,  i  componenti  C  seguono  la  disposizione  sopra  indicata 
dei  componenti  B,  Per  abbreviazioni,  v,  p.  4. 


t  =  temp.,  °C 


HC1 


C  =  C2H204,  Oxalic  acid;  t  =  30.0°  (92) 


dl°0  soln. 

Mol/1  soln. 

dl°0  soln. 

Mol/1  soln. 

B 

c 

A 

B 

1  c 

A 

c2h2o 

4.2H20 

1.059 

0 

1.479 

51.15 

1.096 

4.528 

0.555 

48.33 

1.056 

0.503 

1.190 

51.62 

1.117 

6.026 

0.525 

46.89 

1.058 

0.970 

1.032 

51.34 

1.149 

7.907 

0.607 

44.49 

1.065 

1 . 939 

0.821 

50.83 

1.184 

9.68 

0.871 

41.52 

1.076 

2.959 

0.675 

50.10 

C  =  C3H3CI3O3,  Trichlorolactic  acid;  t  =  25°  (80) 


Mol/1  soln. 

Mol/1  soln. 

B  |  C 

B  |  C 

C3H3CI3O3 


1.234 

2.545 

8.959 

0.624 

2.837 

1.425 

10.65 

0.57 

4.388 

0.984 

11.86 

0.57 

5.982 

0.760 

12.17 

0.60 

7.675 

0.659 
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HC1. — ( Continued ) 
C  =  C3H4O4 
Malonic  acid 
t  =  25°  (80) 
Mol/1  soln. 

B  |  C 
C3H4O4 


4.443 

3.85 

6.210 

3.00 

8.658 

2.36 

10.47 

2.16 

11.09 

2.13 

11.22 

2.15 

C  =  C4ILO4 

Succinic  acid 

t  = 

25° 

C4ILO4  (56) 

4.57 

0.235 

3.51 

0.273 

2.41 

0.30 

1.25 

0.430 

0.506 

0.561 

0 

0.672 

(80) 

2.751 

0.341 

5.964 

0.201 

7.335 

0.177 

8.950 

0.167 

9.732 

0.164 

10.40 

0.169 

11.98 

0.189 

c  =  c4h6o6 

Tartaric  acid 

t  =  25°  (80) 

C4H6O6 

1.257 

4.264 

2.568 

3.546 

4.466 

2.717 

6.303 

2.18 

8.144 

1.89 

9.890 

1.72 

10.51 

1.71 

11.17 

1.71 

c  =  c6h3n3o7 

Picric  acid 

t  =  25°  (130) 

Mol/100 

cm3  soln. 

B 

c 

c6h3n3o7 

0.025 

0.00116 

0.050 

0.00079 

0.075 

0 . 00062 

0.100 

0.00054 

0.146 

0.00050 

0.2202 

0.00051 

0.2936 

0.00057 

0.367 

0.00068 

0.4404 

0.00082 

0.5138 

0.00098 

0.5505 

0.00105 

0.5872 

0.00115 

0.6239 

0.00123 

0 . 6606 

0.00125 

C  =  C6H3N308 
Styphnic  acid 
t  =  25°  (80) 
Mol/1  soln. 

B  |  C 

C6H3N3O8 


1.410 

2.814 

4.221 

5.634 

6.997 

8.418 

11.10 

11.16 


0.00031 

0.00030 

0.00036 

0.00047 

0.00082 

0.00099 

0.00190 

0.00194 


C  =  c6h4o2 

Quinone 
t  =  25°  (47) 


Mol  B/l 

Mol  C/1 

(A  +  B) 

soln. 

c6h4o2 

0 

0.1266 

0.1 

0.1275 

1.0 

0.1332 

c  =  c6h6no3 

m-Nitrophenol 
t  =  25°  (80) 
Mol/1  soln. 


B 

C 

c6h6no3 

1.925 

0.0849 

3.822 

0.0834 

5.720 

0.0885 

7.550 

0 . 1009 

9.213 

0.1130 

10.96 

0 . 1284 

11.20 

0.1307 

c  =  c6h6no3 

p-Nitrophenol 
t  =  25°  (80) 
Mol/1  soln. 


B 


C 


c6h6no3 


1.650 

0.0962 

3.277 

0.0912 

4.993 

0.0934 

6.552 

0 . 0990 

8.196 

0.1093 

9.817 

0.1230 

11.29 

0.1421 

c  =  c6h6o 

Phenol 
t  =  12°  (122) 
Wt.  %  soln. 


B 


c6h6o 

c  =  c6h8o7 

0 

88.78 

Citric  acid 

0.52 

84.5* 

t  =  25°  (80) 

10.7 

4.8* 

C6H807 

15.64 

3.98 

0.949 

3.68 

24.37 

3.2 

2.189 

3.10 

36.25 

3.5 

3.795 

2.45 

Two  liquid  phases. 

5.718 

1.79 

C  =  C6H602 
Catechol 
t  =  25°  (80) 
Mol/1  soln. 


B 

C 

c6h6o2 

1.68 

1.07 

3.53 

0.59 

5.39 

0.41 

7.30 

0.31 

9.11 

0.28 

10.83 

0.28 

C  =  Cr,H602 

Resorcinol 

t  =  25°  (80) 

c6h6o2 

0.656 

2.853 

1.671 

2.285 

3.410 

1.510 

4.402 

1.154 

6.076 

0.808 

7.567 

0.644 

9.157 

0.563 

9.610 

0.559 

11.31 

0.695 

C  =  c6h6o2 

Hydroquinol 

t  =  25°  (47) 

Mol  B/l 

Mol  C/1 

(A  +  B) 

soln. 

c6h6o2 

0 

0.645 

0.01 

0.645 

0.1 

0.633 

1.0 

0.494 

t  =  25°  (80) 

Mol/1  soln. 

B 

c 

c6h6o2 

1.892 

0.201 

3.793 

0.141 

5.729 

0.108 

7.597 

0.094 

9.237 

0.089 

10.97 

0.083 

C  =  c6h6o3 

Pyrogallol 
t  =  25°  (80) 
C6H60, 


1.53 

0.94 

3.18 

0.62 

5.12 

0.42 

6.86 

0.34 

8.68 

0.30 

10.43 

0.31 

10.48 

0.31 

c  =  c6h8o7 

— ( Continued ) 

Mol/1  soln. 

B 

C 

c6h8o7 

7.736 

1.36 

9.635 

1.15 

10.36 

1.12 

11.09 

1.10 

C  =  c7h4n2o6 

3,  5-Dinitrobenzoic  acid 

t  =  25°  (80) 

c7h4n2o6 

1.565 

0.00398 

2.908 

0.00470 

4.594 

0.00583 

5.657 

0.00690 

7.336 

0.00841 

8.855 

0.00965 

10.27 

0.01095 

11.73 

0.01240 

c  =  c7h6no4 

o-Nitrobenzoic  acid 

t  =  25°  (74) 

Mol  B/l 

Mol  C/1 

(A  +  B) 

soln. 

C,H 

6no4 

0 

0.0434 

0.0179 

0.0368 

0.0357 

0.0339 

0.125 

0.0298 

0.25 

0 . 0292 

0.5 

0.0285 

t  =  2 

5°  (80) 

Mol/1  soln. 

B 

c 

C7ILNO4 

1.314 

0.0280 

2.607 

0.0256 

3.909 

0.0239 

5.013 

0.0235 

6.509 

0.0233 

7.795 

0.0237 

9.080 

0.0250 

10.30 

0.0267 

c  =  c7h6no4 

m-Nitrobenzoic  acid 

t  =  25°  (80) 

c7h6no4 

1.416 

0.0175 

3.310 

0.0178 

4.308 

0.0183 

5.593 

0.0205 

7.044 

0.0225 

8.380 

0.0256 

9.793 

0.0293 

11.54 

0.0368 

C  =  c7h6n3o7 

Methylpicric  acid 

t  =  25°  (74) 

Mol  B/l 

Mol  C/1 

(A  +  B) 

soln. 

c7h6nso7 

0.00895 

0.00641 

0.01593 

0.00487 
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C  =  C7H602 
Benzoic  acid 
t  =  25°  (75) 


Mol  B/l 

Mol  C/1 

(A  +  B) 

soln. 

c7h6o2 

0.0 

0 . 0276 

0.2828 

0.0254 

0.6308 

0 . 0235 

1.180 

0.0211 

1.848 

0.0185 

3.308 

0.0153 

4.410 

0.0140 

5.238 

0.0130 

7.172 

0.0113 

9.522 

0.0109 

c  =  c7h6o3 

Salicylic  acid 
t  =  25° 
C7H603  (74) 


0 

0.01634 

0.0179 

0.01290 

0.0357 

0.01238 

0.125 

0.01214 

0.25 

0.01194 

0.5 

0.01123 

(75) 

0 

0.0162 

0.500 

0.0112 

1.180 

0.0101 

1.848 

0.00912 

2.498 

0 . 00834 

3.308 

0.00777 

4.410 

0 . 00732 

7.172 

0 . 00695 

9.552 

0.00721 

11.73 

0 . 00768 

Mol/1  soln.  (80) 

B 

1  c 

C7H6O3 

1.46 

0 . 00982 

3.06 

0 . 00822 

4.37 

0.00715 

6.16 

0.00654 

7.31 

0.00656 

8.73 

0.00666 

10.2 

0.00710 

11.5 

0 . 00794 

12.2 

0.00856 

c  =  c8h6o4 

Phthalic  acid 
t  =  25°  (80) 

c8h6o4 


1.729 

0.0211 

3.113 

0.0149 

4.693 

0.0108 

6.100 

0.0086 

7.603 

0 . 00675 

9.150 

0 . 0060 

10.63 

0.0064 

12.05 

0.00685 

C  =  C8He04. — ( Continued ) 
t  =  25.00°  (i<>«) 


Mol  B/l 

C,  *  Rel. 

(A  +  B) 

solubility 

c8h6o4 

0.217 

0.768 

0.639 

0.697 

1.175 

0.620 

1.915 

0.494 

1.936 

0.486 

*  Unit  of  solubility  is  that  in  pure 
H20,  which  =  0.04185  g-Mol/1;  (d'f 

=  1.0022). 

c  =  c8h3o2 

Phenylacetic  acid 
t  =  25°  (80) 
Mol/1  soln. 

B  I  C 


C8H802 


1.417 

0.0984 

2.890 

0.0833 

4.313 

0.0763 

5.770 

0.0739 

7.175 

0.0756 

8.590 

0.0815 

9.888 

0.0916 

11.36 

0.1099 

C  =  C8Hs03 
Mandelic  acid 
t  =  25°  (80) 
CsHsOa 


1.202 

0.691 

2.48 

0.488 

3.75 

0.387 

5.02 

0.332 

6.27 

0.307 

7.52 

0.302 

8.75 

0.316 

9.94 

0.353 

10.35 

0.375 

c  =  c8h14o4 

Suberic  acid 
t  =  25°  (80) 

c8h14o4 


1.423 

0 . 0249 

2.858 

0.0214 

4.281 

0.0206 

5.691 

0.0216 

7.130 

0 . 0252 

8.278 

0.0317 

9.865 

0.0453 

11.20 

0.0685 

C  =  C9Hg02 
Cinnamic  acid 
t  =  25°  (80) 
C9H802 


2.100 

0.00283 

4.174 

0.00272 

6.250 

0.00318 

8.007 

0.00400 

10.29 

0.00556 

10.47 

0.00572 

c  =  c10h8o 

Naphthol 
t  =  25°  (80) 
Mol/1  soln. 


B 

C 

Cl, 

h8o 

1.466 

0.00410 

2.952 

0.00360 

4.343 

0.00333 

5.785 

0.00319 

7.122 

0.00316 

8.674 

0.00307 

11.47 

0.00341 

c  =  c,„h8so3 

/3-Naphthalenesulfonic  acid 
t  =  30.1°  (92) 


d3o  soln. 

Mol/1  soln. 

B 

C 

A 

C10H8SO3.2H2O 

1 . 1925 

0 

3.263 

28.20 

1 . 1653 

1.291 

2.470 

33.25 

1.1553 

1.826 

2.117 

35.69 

1.1115 

4.017 

0.762 

44.49 

1.1197 

7.232 

0.089 

46.21 

1 . 1569 

9.88 

0.063 

43.21 

C  =  C10H14O  (125) 
Thymol 

MolB/1  g  C/1 

(A  +  B)  soln. 

25°  |  37.5° 

C10H14O 


0 

0 

0 

995 

1 

32 

0 

1 

0 

968 

1 

29 

0 

5 

0 

884 

1 

21 

1 

0 

0 

802 

1 

12 

2 

5 

0 

612 

0 

935 

5 

0 

0 

445 

0 

772 

C  —  Ci2H10O4 
Quinhydrone 
t  =  25°  (47) 


Mol  B/l 

Mol  C/I 

(A  +B) 

soln. 

C12l 

dio04 

0 

0.0178 

0.1 

0.0173 

1.0 

0.0162 

C  =  C12HnN 
Diphenylamine 
t  =  25°  (36) 
C12HuN 

0  0 . 000277 

0.211  0.000507 


C  =  c14h8o2 

Phenanthraquinone 


t  =  25 

0  (80.1) 

Mol  B/l 
soln. 

g  C/1  soln 

c14 

h8o2 

3.11 

0.012 

4.25 

0.016 

5.12 

0.023 

6.05 

0.029 

7.20 

0.046 

C  =  Ci4H802. — ( Continued ) 
Mol  B/l  soln.  |  g  C/1  soln. 
Ci4H802 


8.50 

9.25 

10.8 


0.058 

0.088 

0.157 


C 

=  C 

i4H10O3 

Diphenyleneglycolic  acid 

t 

=  25°  (80) 

Mol/1  soln. 

B 

C 

C14I 

llo03 

1 

952 

0.00492 

3 

907 

0 . 00355 

5 

843 

0.00343 

7 

745 

0.00352 

C 

=  c 

14IL0O4 

Diphenic  acid 

t 

=  25°  (80) 

cI4H10o4 

2 

103 

0.00091 

3 

985 

0.00072 

5 

928 

0 . 00056 

7 

748 

0.00059 

C 

=  c 

14Hi202 

Diphenylacetic  acid 

t 

=  25°  (80) 

Ci4Hi2o2 

1 

620 

0 . 00047 

2 

913 

0.00040 

4 

512 

0 . 00036 

5 

973 

0.00038 

7 

349 

0.00041 

8 

889 

0 . 00042 

10 

27 

0 . 00046 

11 

74 

0 . 00053 

C 

=  c 

,4h12o3 

Benzilic  acid 

t 

=  25 

0  (80) 

Ci4H1203 

1 

537 

0.00332 

2 

.977 

0 . 00233 

4 

.440 

0.00182 

5 

.934 

0.00172 

7 

.356 

0.00150 

8 

.803 

0.00167 

10 

.25 

0.00195 

11 

.69 

0.00217 

C  = 

=  c24h19no3s 

Triphenylsulfanilic  acid  (73) 

HBr 

C 

= 

^  4H0O  4 

Succinic  acid 

t 

=  25°  (56) 

Mol/1  soln. 

B 

c 

c4 

h6o4 

0 

0.672 

0.98 

0.486 

3.39 

0.278 

-  ..  .-IT? 
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I2 


c  =  c3h8o3 


Glycerol;  r 

.  also  p 

.  266 

t 

=  25°  (58) 

gB/kg 

Wt. 

%  C  in 

(A  +  B) 

(A 

+  B) 

I2 

9.68 

100 

6.1 

90 

3.8 

80 

2.3 

70 

1.7 

60 

1.2 

50 

0.79 

40 

0.3 

0 

h2s 

C  = 

CaS 

t 

=  20°  (106) 

g/1 

soln. 

B 

C 

CaS 

1.091 

2 

.673 

1.504 

3 

.303 

3.007 

3 

.974 

H2SO4 

C  = 

ch4 

N402  (2 

>7) 

Nitroguanidine 


Vol.  %  B 

gC/1 

soln. 

in  (A+B) 

0° 

ch4n4o2 

25° 

45 

58 

109 

40 

34 

80 

35 

20 

52 

30 

13 

29 

25 

7.5 

18 

20 

4.5 

10.5 

15 

3.0 

5.5 

0 

1.2 

4.2 

t  =  13°  (34) 

Wt.  %  B  g  C/kg 

in  (A  +  B)  I  (A  +  B) 


ch4n4o2 


33.2 

25.5 

28.2 

13.7 

25.2 

9.5 

22.7 

8.7 

20.0 

7.2 

17.2 

6.5 

5.8 

3.7 

c  =  c2h2o4 

Oxalic  acid 
t  =  25°  (80) 
Mol/1  soln. 


B 

C 

c2h2o4 

1.094 

0.760 

2.262 

0.529 

3.418 

0.396 

4.613 

0.338 

5.725 

0.346 

6.815 

0.415 

7.785 

0.579 

8.575 

0.902 

C  =  C3H3CLO3 
Trichlorolactic  acid 


t  =  25°  (80) 
Mol/1  soln. 


B 

1  C 

C3H3C1303 

1.263 

1.896 

3.083 

0.671 

4.794 

0.353 

6.375 

0.26 

8.14 

0.15 

9.69 

0.18 

11.14 

0.21 

12.69 

0.26 

C  = 

C3H404 

Malonic  acid 

t  =  25°  (80) 

c3h4o4 

1.364 

5.72 

3.525 

3.40 

5.88 

2.04 

8.03 

1.51 

9.96 

1.60 

10.92 

2.28 

c  =  c4h,o4 

Succinic  acid 

t  =  25°  (80) 

c4h6o4 

0.99 

0.454 

1.91 

0.342 

2.47 

0.282 

4.06 

0.194 

5.1 

0.17 

6.9 

0.15 

8.6 

0.15 

10.2 

0.20 

11.6 

0.35 

C  =  c4h6o6 

Tartaric  acid 

t  =  25°  (80) 

C4H606 

0.90 

4.26 

2.02 

3.32 

3.40 

2.37 

4.95 

1.59 

6.27 

1.22 

7.73 

0.975 

9.05 

0.885 

9.93 

0.93 

11.1 

1.37 

C  =  C0H4N2O4 

Dinitrobenzene  (66) 

Diagrams  given 

c  =  c6h8o7 

Citric  acid 
t  =  25°  (80) 
Mol/1  soln. 


B 

c 

CeHsOy 

0.84 

3.52 

2.10 

2.66 

3.57 

1.87 

5.42 

1.09 

5.73 

1.02 

7.12 

0.74 

C  =  Cr,H807. — ( Continued ) 
Mol/1  soln. 

B  I  C 


9.09 

10.29 

11.18 


C8H807 

0.59 

0.67 

0.96 


C  =  C7H5N30r, 
Trinitrotoluene  (66) 
Diagrams  given 


c  =  c8h8o3 

Mandelic  acid 


t  =  25°  (80) 

c8h8o3 


1.348 

0.484 

2.695 

0.278 

4.147 

0.186 

5.53 

0.18 

6.81 

0.18 

8.25 

0.16 

9.45 

0.23 

10.58 

0.27 

C  —  C8H10N4O2 
Caffeine 
t  =  25°  (33) 


Mol  B/l 

g  C/1  soln. 

(A  +  B) 

C8H 

oN402 

0.5 

33.61 

0.5 

33.51 

C  =  C8H1404 
Suberic  acid 
t  =  25°  (80) 
Mol/1  soln. 

B  |  C 

c8h14o4 


0 

929 

0 

02 

2 

617 

0 

019 

3 

767 

0 

021 

5 

67 

0 

03 

9 

33 

0 

010 

C  —  cuh8o2 


Phenanthraquinone 
t  =  25°  (80.1) 

Mol  B/l  soln.  |  g  C/1  soln. 
C14H802 


2.98 

0.008 

3.50 

0.0095 

4.74 

0.012 

5.8 

0.019 

6.8 

0.030 

7.6 

0.043 

8.6 

0.082 

9.3 

0.116 

HN03 

c  =  ch4n4o2 

Nitroguanidine 
t  =  13°  (34) 


Wt.  %  B 

g  C/kg 

in  (A  +  B) 

(A+B) 

ch4n4o2 

27 

23.0 

23 

14.7 

19 

9.7 

15.5 

8.2 

6.4 

4.7 

O  —  C2H2O4 

Oxalic  acid 

< 

=  30.0°  (92) 

Mol/1  soln. 

B 

1  c 

A 

C2H204.2H20 

0 

1.479 

51.15 

0.478 

1.268 

50.84 

1.606 

1.039 

49.60 

2.453 

0.933 

48.50 

4.224 

0.790 

45.74 

7.600 

0.661 

39.63 

9.59 

0.639 

35.51 

11.84 

0.696 

30.17 

13.62 

0.847 

25.15 

14.12 

0.966 

c2h2o4* 

23.48 

15.59 

1.114 

19.03 

16.92 

0.840 

16.42 

20.84 

0.524 

6.38 

21.23 

0.531 

5.20 

21.57 

0.548 

4.07 

21.63 

0.553 

4.01 

*  Solubility  curves  of 

C2H204  and 

G2H2O4.2H2O  intersect 
14.8. 

at  ca.  B  = 

c  =  c4h6o4 

Succinic  acid 
t  =  25°  (80) 
Mol/1  soln. 


B 

c 

c4h6o4 

1.299 

0.567 

3.034 

0.471 

5.236 

0.362 

6.616 

0.326 

9.710 

0.264 

11.11 

0.259 

13.51 

0.281 

15.43 

0.366 

c  =  CcH3N307 
Picric  acid 
t  =  25°  (80) 

c6h3n3o7 


1.022 

0.0108 

2.059 

0.0124 

4.161 

0.0237 

6.289 

0.0405 

8.334 

0.0612 

10.47 

0.1006 

12.47 

0.1763 

14.29 

0.3533 

* 
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C  =  C6H3N3O8,  Styphnic  acid 
t  =  25°  (80) 

Mol/1  soln. 


B  | 

C 

CeH3N  3O8 

1.785 

0.000702 

4.171 

0.00109 

6.234 

0.001637 

8.368 

0 . 002554 

10.31 

0.00397 

11.97 

0.00649 

13.97 

0.01371 

15.57 

0.02806 

C  =  C7Hc02 

Benzoic  acid 

t  =  25°  (75) 

c7h6o2 

0.0 

0.0276 

0.0208 

0.0272 

0.0807 

0 . 0269 

0.1351 

0.0268 

0.2021 

0.0268 

0.5514 

0 . 0270 

1.019 

0.0271 

1.623 

0.0272 

2.430 

0.0275 

3.883 

0.0277 

4.784 

0 . 0284 

c  =  c7h6o3 

Salicylic  acid 

t  =  25°  (75) 

C7H6Os 

0.0 

0.0162 

0.0109 

0.0149 

0.0420 

0.0140 

0.0807 

0.0139 

0.2408 

0.0141 

0.5514 

0.0150 

1.019 

0.0184 

C  = 

2sHgC)4 

Phthalic  acid 

t  =  25°  (80) 

c8h6o4 

2.08 

0.0291 

4.08 

0.0235 

6.72 

0.0188 

9.04 

0.0166 

10.40 

0.0163 

12.60 

0.0175 

14.42 

0.0210 

15.99 

0 . 0289 

C  =  C8H14O4,  Suberic  acid 
t  =  25°  (80) 
C8H1404 


0.307 

0 . 0297 

0.555 

0.0295 

0.906 

0.0317 

1.543 

0 . 0348 

2.021 

0 . 0420 

4.035 

0.0500 

5.749 

0.0567 

8.091 

0 . 0788 

10.05 

0.1116 

11.77 

0.1948 

13.30 

0.3025 

c  =  cI4h8o2 


Phenanthraquinone 


t  =  25 
Mol  B/l 
(A  +  B) 

CiJ 

4.26 

4.54 

5.02 

6.15 

6.70 

7.20 

7.45 

8.30 

(80.1) 

g  C/1  soln. 

lo2 

0.049 

0.053 

0.067 

0.099 

0.118 

0.157 

0.175 

0.227 

NH3 

C  = 

AS2O3 

t  =  25°  (120) 

Wt.  %  soln. 

B 

C 

AS2O3 

0 

2.26 

1.41 

10.98 

2.78 

20.49 

2.86 

21.17 

NH4As02 

2.88 

18.43 

3.13 

12.30 

3.18 

11.13 

3.91 

7.63 

5.82 

5.61 

6.95 

4.72 

9.25 

3.44 

9.93 

3.20 

10.06 

3.14 

13.98 

2.50 

14.28 

2.16 

C  =  C4Hl2IN 

Tetramethylammonium  iodide 

t  =  25°  (61) 

Mol  B/l 

g  C/1  soln. 

(A  +  B) 

C4I 

I1.IN 

0.0 

52.76 

0.049 

52.71 

0.100 

52.86 

0.210 

52.62 

0.522 

52.58 

1.015 

52.38 

2.110 

52.03 

C  =  C17H19N03(51) 


Morphine 

Mol  B/l 

g  C/1  (A  +  B) 

(A  +  B) 

18° 

25° 

C17P 

L9NO3 

0.1 

0.876 

0.974 

0.2 

1.226 

1.238 

0.588 

2.478 

2.548 

1.0 

3.086 

3.242 

2.941 

4.316 

4.404 

5.88 

6.380 

7.100 

C  =  Cl9H22N20 
Cinchonine 
t  =  20°  (H4) 


Wt.  %  B 

g  C/kg  (A  +  B) 

in  (A  +  B) 

c19h 

22^20 

0.0 

1.30 

10 

4.13 

C  =  C2iH22N202 
Strychnine 
t  =  20°  (H4) 


c21h 

22N202 

0.0 

0.39 

10 

2.57 

c  =  c2h6o 


Ethyl  alcohol 


g  B/kg  A 


Mol  C/kg 
A 


0°  (5) 

25°  (*) 
NH4CI 

298.4 

395.1 

0 

295.5 

396.4 

0.25 

292.0 

390.6 

0.50 

286.4 

387.0 

1.0 

266.3 

371.2 

3.0 

358.7 

5.0 

C  =  C3HcO 
Acetone 
t  =  25°  (69) 


Mol  B/l  soln. 


Vol.  %  C 
in  (A  +  B) 
NH4CI 


C  =  Hg(CN)2 


t  =  0°  (14) 
Wt.  %  soln. 


B 

c 

Hg(CN)2 

0.0 

6.31 

0.43 

8.46 

Hg(CN)2  + 

Hg(CN)2.NH 

1.08 

11.68 

Hg(CN 

>2.NH3 

2.06 

9.40 

2.74 

9.44 

4.08 

10.32 

6.82 

15.43 

7.67 

17.51 

8.25 

19.31 

9.40 

24.68 

Hg(CN) 

2.NH3  “t” 

Hg(CN)2.2NH3 

9.52 

25.45 

Hg(CN) 

2.2NH3 

11.23 

24.04 

12.59 

23.40 

16.87 

24.46 

22.09 

43.57 

21.51 

66.10 

29.70* 

79.30* 

*  Extrapolated. 

C  =  Al(OH),  (3) 


NH4CI 

C  =  ch4o 

Methyl  alcohol  (5) 


g  B/kg  A 


Mol  C/kg 
A 


One  liquid  phase 


5.851 

0 

5.341 

10 

4.646 

20 

3.967 

30 

3.285 

40 

Two  liquid  phases 

2.837 

46.5 

0.189 

85.7 

One  liquid  phase 
0.094  I  90 


C  =  C3H80  (5) 


Propyl  alcohol 


g  B/kg  A 


Mol  C/kg 
A 


0° 

25° 

NH4CI 

298.4 

395.1 

0 

295.4 

393.5 

0.25 

291.3 

390.8 

0.50 

284.0 

384.8 

1.0 

C  =  CsH604 
Phthalic  acid 
t  =  25.00°  (108) 


Mol  B/l 

C,*  Rel. 

(A  +  B) 

solubility 

C8H604 

0.1403 

0.99 

0.286 

0.96 

0.580 

0.92 

0.888 

0.885 

1.350 

0.82 

1.895 

0.735 

Unit  of  solubility  is  that  in  pure 

H2O,  which  =  0.04185  g-Mol/1;  (d<6  = 
1.0022). 


NH4CIO4 


0° 

25° 

NH4C1 

298.4 

395.1 

0 

297.4 

394.8 

0.25 

296.6 

393.9 

0.50 

292.7 

392.9 

1.0 

283.2 

386.2 

3.0 

c  =  c2h6o 

Ethyl  alcohol  (i 36) 


f 

g  B/kg 

Vol.  %C 

soln. 

in  (A  +  B) 

NH4CIO4 

14.2 

17.35 

0 

25.2 

19.65 

98.8 
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(NH4)2S04 

C  =  CaHoO 

Acetone;  v.  also  Vol.  Ill,  p.  400 
t  =  30°  (69) 
g/kg  soln. 

A  |  C  |  B 

(NH4)2S04 
One  liquid  phase 
562  |  0  |  438 

Two  conjugate  liquid  phases 
Aqueous  layer 


565 

13.0 

422.0 

604.7 

12.2 

383.1 

644.0 

16.0 

340.0 

675.1 

66.7 

258.2 

674.5 

86.5 

239.0 

680.5 

165.0 

154.5 

680 

210 

110* 

Acetone  layer 

680 

210 

110* 

655.9 

263.0 

81.1 

612.4 

340.4 

47.2 

507.7 

472.0 

20.3 

386.3 

609.0 

4.7 

265.2 

731.5 

3.3 

233.3 

765.4 

1.3 

One  liquid  phase 

121.4 

878.0 

0.6 

t  =  0°  (69) 

g/kg  soln. 

A 

C 

B 

(NH4)2S04 

Limiting 

conjugate 

solutions 

612 

8.5 

379.5 

422.9 

571 

6.1 

*  Critical  solution. 

CHoO 

Formaldehyde 

C  =  Amino  acids  (131) 

ChCHQ  X  Cacid  -T-r 


Chcho  -acid 


Acid 

K 

C2H5N02,  glycine 

1.73 

C3H7N02,  alanine 

14.1 

C4H7N04,  aspartic  acid 

25.7 

C6H9N04,  glutamic  acid 

30.7 

C5H11NO2,  valine 

28.9 

C6Hi3N02,  leucine 

36.8 

ch2o2 

Formic  acid 

C  =  c2h,o4 

Oxalic  acid 
t  =  25°  (80) 
Mol/1  soln. 


B 

C 

c2h2o4 

0.097 

1.191 

0.437 

1.193 

0.967 

1.206 

1.287 

1.207 

1.825 

1.221 

2.678 

1.215 

5.360 

1.163 

8.13 

1.066 

11.00 

0.934 

c  =  c2h2cl 

Mol 

B 

c2 

12.17 

16.63 

19.25 

21.11 

. — ( Continued ) 

/I  soln. 

1  c 

h2o4 

0.879 

0.748 

0.784 

1.170 

C  = 

C4H0O  4 

Succinic  acid 

II 

to 

0 

CO 

O 

c4h6o4 

0.090 

0.685 

0.446 

0.699 

0.930 

0.704 

3.730 

0.751 

5.547 

0.766 

7.500 

0.725 

11.29 

0.614 

C  =  c7h5no4 

o-Nitrobenzoic  acid 

■*r 

O 

II 

Mol  B/l 

Mol  C/1 

(A  +B) 

soln. 

c7h6no4 

0.05168 

0.04304 

0.09977 

0 . 04266 

c  =  c7h6o3 

Salicylic  acid 

t  =  2 

5°  (74) 

Wt.  %  B 

Mol  C/1 

in  (A  +  B) 

soln. 

c7h6o3 

0.0 

0.01633 

0.24 

0.01531 

0.46 

0.01474 

0.625 

0.01484 

1.25 

0.01496 

2.5 

0.01536 

5.0 

0.01716 

10.0 

0.02101 

C  =  C8Hs03 

Mandelic  acid 

t  =  25°  (80) 

Mol/1  soln. 

B 

C 

c8h8o3 

2.268 

1.768 

4.340 

2.180 

6.320 

2.383 

8.09 

2.430 

10.38 

2.434 

12.20 

2.525 

13.41 

2.750 

13.78 

3.327 

c  =  c9h9no3 

Hippuric  acid 
t  =  25°  (74) 


C  =  C9H9NO 

3. — ( Continued ) 

Wt.  %  B 

Mol  C/1 

in  (A  +  B) 

soln. 

C9H 

9no3 

2.5 

0.02078 

5 

0.02275 

10 

0.02661 

C  =  CioHg 
Naphthalene  (20) 
Wt.  %  soln. 


t 

=  0° 

t  = 

25° 

B 

c 

C,0 

B 

h8 

c 

76.6 

0.106 

56.2 

0.089 

84.5 

0.188 

67.8 

0. 168 

92.2 

0.331 

81 

0.4 

97.7 

0.477 

91.6 

97 

0.725 

1.185 

ch4o 

Methyl  alcohol 
C  =  C10HS  (20) 
Naphthalene 
Wt.  %  soln. 


t  = 

=  0° 

t  = 

25° 

B 

c 

B 

C 

C10 

h8 

80.7 

0 

91 

43 

10 

0 

11 

86.82 

1 

83 

56 

5 

0 

34 

95.32 

3 

72 

65 

.1 

0 

75 

69 

52 

1 

18 

79 

2 

2 

4 

86 

5 

4 

55 

90 

GO 

05 

8 

77 

91 

8 

84 

C  =  U02(HC02)2 
t  =  18°  (23) 


Vol  %  B 

g  C/kg 

in  (A  +  B) 

(A  +B) 

U02(HC02)2 

100 

49.0 

90 

Tr. 

C  =  BaCl2  (78) 


C  =  NaCl  (5) 


Mol  B/kg 

g  C/kg  A 

A 

0° 

NaCl 

25° 

0 

357.8 

363.0 

0.25 

355.2 

359.4 

0.50 

353.1 

357.6 

1.0 

347.5 

353.2 

3.0 

336.7 

C  =  Na2Sb2Oc.6H20  (139) 
Solvent  g  C/1  soln. 


Vol. 
%  B 


d\* 


18°  I  25°  I  33.5° 


Wt.  %  B 

Mol  C/1 

Na2Sb206.6H20 

in  (A  +  B) 

soln. 

0 

0.564 

0.738 

1.018 

c9h9no3 

20 

0.9734 

0.120 

0.193 

0.270 

0 

0.02047 

33.3 

0.9559 

0.044 

0.095 

0.150 

1.25 

0.02014 

50 

0 . 9298 

0.006 

0.031 

0.062 

C  =  NaC6H3N206.H20 
2,  4-Dinitrophenate 
t  =  25°  (38) 

Vol.  %  B  g  C/1  soln. 
in  (A  +  B) 

NaC6H3N206.H20 


0 

44.61 

10 

36.86 

20 

31.96 

30 

29.50 

40 

28.54 

50 

28.24 

60 

27.92 

70 

26.72 

80 

25.18 

90 

24.75 

100 

46.51 

C  =  KC1  (5) 


Mol  B/kg 

g  C/kg  A 

A 

0° 

25° 

IvCl 

0 

283.6 

364.2 

0.25 

280.0 

361.9 

0.50 

276.4 

357.1 

1.0 

267.9 

348.7 

3.0 

238.1 

324.2 

C  =  KCcH2N307 
Picrate 
t  =  25°  (38) 


Vol.  %  B 
in  (A  +  B) 

g  C/1  soln 

kc6h2n3o7 

0 

6.45 

10 

5.42 

20 

4.70 

30 

4.44 

40 

4.22 

50 

4.11 

60 

4.10 

70 

3.96 

80 

3.32 

90 

2.54 

100 

2.74 

CH3NO 

Formamide 

C  =  NaCl 


t  =  25°  (107) 


g  B/l  soln. 

Mol  C/1  soln. 

NaCl 

0 

5.44 

23 

5.30 

53 

5.28 

80 

5.20 

no 

4.98 

150 

4.89 

188 

4.75 

C  =  Na2S04 
t  =  25°  (91) 
g/100  g  soln. 

B  |  C 
Na2SO4.10H2O 
0  21.88 

4.93  21.23 
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POLY-COMPONENT  SYSTEMS:  B  =  11-8  TO  C2H2 


C  =  Na2S04. 

— ( Continued ) 

C  =  (NH4)CNS.— (Cont’ d) 

g/100  g  soln. 

Mol  %  soln. 

B 

C 

B 

c 

1  B 

C 

Na2SO4.10H2O  +  (?) 

(NH4)CNS 

15.82 

21. 

40 

t  = 

50° 

t  =  25.5° 

(1 

) 

10.2 

13.5 

3.3 

29.4 

16.97 

20. 

85 

12.7 

9.4 

3.3 

29.6 

21.70 

17. 

90 

12.4 

4.7 

2.9 

29.8 

4Na2S04.CH3N0 

10.9 

0 

4.3 

29.9 

24.09 

16. 

12 

4.2 

30.0 

42.96 

8. 

69 

4.0 

30.0 

85. 

18 

1. 

76 

1.8 

30.0 

95.97 

1. 

02 

0 

30.0 

ch4n2o 

C  =  AgBr  (94) 

Urea 

(NH4)2C03 

C  =  Various  organic  and  inor- 

c  = 

c2h6o 

ganic  acids 

Ethyl  alcohol  (16) 

No  numerical 

results,  v.  (138) 

g  B/kg 

Wt.  %  c 

C  = 

NaCl 

(A  +  B) 

in  (A  +  B) 

t 

=  room  (?)  (97) 

(NH4)2C03 

g  B/100cm3 

A 

t 

6.5° 

soln. 

724 

0. 

0 

NaCl 

582 

7. 

1 

10 

0.124 

407 

15. 

2 

20 

0.372 

246 

25. 

0 

30 

0.709 

188 

29. 

1 

40 

1.134 

34 

48. 

3 

50 

1.602 

t 

9° 

A  =  increase 

in  solubility  of 

734 

0. 

0 

C  in  grams. 

668 

3. 

6 

t  =  25 

°  (107) 

578 

6. 

8 

g  B/l  soln.  |  Mol  C/1  soln. 

528 

10. 

0 

NaCl 

439 

13. 

9 

0 

5.44 

376 

16. 

2 

50 

5.24 

313 

22. 

1 

96 

4.97 

t 

15° 

130 

4.87 

742 

0. 

0 

180 

4.73 

527 

11. 

5 

230 

4.66 

486 

14. 

0 

280 

4.55 

59 

46. 

6 

" 

50 

49. 

2 

ch4n2s 

17 

58. 

9 

Thiourea 

3 

71. 

8 

C  =  (NH4)CNS  (77);  Cf.  (129) 

1 

78. 

5 

Mol  %  soln. 

0 

93. 

3 

B 

C 

B 

1  c 

(NH4)CNS 

C2-H.2U4 

t  = 

0° 

t  =  25.5° 

Oxalic  acid 

2.9 

0 

5.2 

4.3 

c  = 

c2h4o 

2,  Acetic  acid 

1.7 

3.8 

6.0 

6.8 

t  = 

25°  (80) 

2.2 

4.4 

5.8 

7.0 

Mol  B/l  soln 

Mol  C/1  soln. 

2  1 

4.9 

4.8 

9.8 

c2h2o4 

2.1 

5.0 

4.4 

12.3 

1.178 

0.135 

2.4 

6.6 

4.6 

12.3 

1.181 

0.321 

1.3 

7.6 

4.4 

14.6 

1.198 

0.923 

1.3 

9.6 

4.3 

14.9 

1.201 

1.361 

2.1 

21.6 

4.4 

15.4 

1.201 

1.844 

1.3 

21.8 

3.9 

18.1 

1.176 

3.563 

0 

22.4 

4.1 

19.5 

1.084 

5.721 

4.3 

20.9 

0.920 

8.005 

t  = 

50° 

4.1 

23.6 

0.773 

9.864 

0 

39.1 

4.4 

24.0 

0.550 

12.55 

2.6 

39.9 

4.0 

24.1 

0.448 

14.03 

7.6 

39.6 

3.9 

26.9 

0.438 

14.21 

8.2 

38.1 

4.0 

27.6 

0.401 

14.83 

C 

=  (NH4)2C204  (144) 

C  =  Th(C204)2. — (Cont’d) 

Oxalate 

g  B/kg  soln. 

I  g  C/kg  soln. 

D  =  C2H204.2H20 

Th(C204)2 

E  =  (NH4)2C204.2C2H204.4H20 

93 

0.018 

F  =  C2H204.(NH4)2C204.2H20 

230 

0.052 

Wt.  %  soln. 

t  = 

30° 

t  = 

45° 

C  = 

H3BO3 

B 

C 

B 

C 

Boric  acid 

D 

D 

t  =  25°  (55) 

12.36 

0.14 

21.01 

0 

Mol/1  soln. 

D 

+  E 

21.22 

0.22 

B 

c 

12.70 

0.29 

21.09 

0.25 

h3bo3 

E 

21.21 

0.27 

0 

0.901 

10.46 

0.37 

21.32 

0.30 

0.297 

0.995 

11.44 

0.43 

21.31 

0.31 

0.595 

1.08 

8.87 

0.47 

D  +  E 

1.377 

1.198 

11.36 

0.97 

21.31 

0.53 

C2H2O4 

5.65 

0.91 

E 

1.181 

0 

4.65 

1.14 

21.23 

0.56 

1.197 

0.088 

3.55 

3.60 

20 . 55 

0.61 

1.205 

0.156 

4.00 

5.91 

20.92 

0.54 

1.252 

0.557 

E 

+  F 

20.88 

0.51 

1.377 

1.198 

4.21 

5 . 98 

16.44 

0.79 

F 

12.28 

1.23 

C  —  BeC204 

4.08 

6.21 

7.98 

2.16 

Oxalate 

3.56 

6.79 

5.83 

3.54 

t  =  25°  (143) 

3.82 

6.73 

5.67 

5.65 

Mol  B/kg 

g  C/kg  soln. 

3.96 

6.02 

5 . 55 

6.72 

F  +  C 

E  +  F 

BeC2C 

3.28 

8.35 

6.53 

8.75 

0.0 

24.94 

F 

0.05 

27.80 

2.76 

7.40 

6.27 

8.93 

0.22 

5.53 

6.14 

9.04 

F  - 

f  c 

C  = 

KOH 

K  AH 

1  O  9Q 

D  =  C2H  204.2H20 

n 

E  =  KHC204.C2H204.2H20 

3.04 

8.31 

F  =  KHC204 

1  A^ 

0  p;q 

G  =  C2H204.2K2C204.2H20 

H  =  Iv2C204.H20 

t  =  25°  (49) 

C  = 

C.iHfiOi,  Lactic  acid 

g/kg  soln. 

t  =  2, 

>°  (80) 

KjO 

C2O3 

Mol  B/l  soln.  I 

Mol  C/1  soln. 

1) 

c2h2o4 

0 

82.90 

1.114 

1. 

337 

D  +  E 

1.027 

2. 

718 

0.45 

82.78 

0.928 

4. 

051 

E 

0.817 

5. 

357 

0.64 

74.12 

0.706 

6. 

477 

2.38 

28.27 

0.586 

7. 

647 

2.46 

24.45 

0.469 

8. 

709 

3.46 

20.07 

0.416 

9. 

52 

5.55 

17.90 

5.67 

17.34 

17.14 

26.75 

C  = 

Th(C204)2,  Oxalate 

20.52 

30.79 

t  =  25°  (50) 

E  4 

-  F 

Mol  B/kg 

g  C/kg  soln. 

23.60 

34.50 

soln. 

1 

4* 

Th(C204)2.6H20 

31.99 

37.93 

0 

5 

0 . 0023 

59.19 

54.57 

satd.  soln. 

0.0046 

F  4 

-  G 

t  =  50°  (22) 

119.6 

98.16 

g  B/kg  soln.  I 

g  C/kg  soln. 

G  4-  H 

Th(C204)2 

157.1 

123.65 

17 

0.0035 

n 

65 

0.012 

155.1 

118.5 
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C2H204. — ( Continued ) 
C  =  K2C204)  Oxalate 
D  =  C2H2O4.2H2O 
E  =  C2H2O4.K2C2O4.4H2O 
F  =  C2H2O4.K2C2O4.2H2O 
G  =  K2C2O4.H2O 


t  =  15°  (71) 

B 

C 

g/kg  soln. 

c4h6o4 

B 

C 

0.078 

0.692 

I 

I 

0.448 

0.708 

71.0 

0.0 

0.916 

0.726 

D  - 

t-E 

2.828 

0.796 

72.9 

0.04 

4.536 

0.822 

I 

6.655 

0.820 

35.9 

2.82 

8.661 

0.760 

10.08 

10.1 

10.34 

0.679 

9.20 

13.9 

12.40 

0.549 

12.2 

25.6 

14.64 

0.399 

E  - 

b  F 

16.85 

0.257 

15.6 

34.5 

14.8 

8.8 

2.7 

1.4 

0.0 


F  +  G 


G 


37.6 

98.8 

250.0 

245.6 

242.0 


c2h3ci3o2 

Chloral  hydrate 

c  =  c6h8 

Benzene  (17) 
Mol  B/kg 


H2O 

soln. 

5.125 

5.066 

4.872 

4.424 

3.890 

2.419 

1.309 

0.663 

0.339 


C6H6 

soln. 

C6H6 

0.675 

0.623 

0.585 

0.545 

0.290 

0.200 

0.105 

0.050 

0.025 


At 


At  =  freezing-point 
sion  of  C. 


1.305 

1.229 

1.180 

1.104 

0.714 

0.539 

0.314 

0.184 

0.114 

depres- 


C  =  K2S04;  t  =  25°  (42) 
Wt.  %  soln. 


B 


K2SO4 


6.44 

9.13 

9.09 

8.41 

12.38 

7.79 

13.20 

7.31 

22.07 

5.88 

33.15 

4.54 

44.40 

3.36 

47.30 

2.92 

62.82 

2.00 

70.28 

1.75 

80.36 

1.40 

85.26 

1.08 

c2h4o2 

Acetic  acid 

c  =  c4h6o4 

Succinic  acid 
t  =  25°  (80) 
Mol/1  soln. 


c  =  c4h6o6 

Tartaric  acid 
t  =  25°  (80) 
C4H606 


0.25 

5.45 

0.60 

4.938 

1.23 

4.758 

2.63 

4.359 

4.24 

3.859 

6.12 

3.274 

8.30 

2.576 

10.89 

1.753 

14.14 

0.797 

16.92 

0.172 

C  =  CeHe 
Benzene 

t  =  solidification  temp,  of  mix¬ 
ture  (17);  cf.  (109) 
Mol/kg 


B 

C6H6  soln. 


A 

satd.  soln. 


CeHe 

0.0 
2.31 
3.89 
4.26 
Mol  B/100  g 
H20  soln.|C6H6  soln. 

C6H6 


0. 

07 

0. 

180 

0 

.239 

0. 

313 

At 

1 . 1870 
1.2720 
0 . 8727 
0.9976 
1.0965 
0.7070 
0.7272 
0.7859 
0.6806 
0.3961 
0.2130 


0 . 4245 

0.4130 

0.387 

0.383 

0.374 

0.2145 

0 . 2025 

0.1730 

0.1205 

0.035 

0.020 


At  =  freezing-point 
sion  of  C. 


8.930 

8.713 

8.189 

8.100 

7.914 

4.699 

4.447 

3.831 

2.753 

0.980 

0.560 

depres- 


C  =  C7H603 
Salicylic  acid 


t  =  2 

5°  (74) 

Wt.  %  B 

Mol  C/1  soln. 

in  (A  +  B) 

c7h6o3 

0 

0.01631 

0.625 

0.01691 

1.25 

0.01745 

2.5 

0.01846 

5 

0 . 02059 

c  =  c7h7no2 

m-Aminobenzoic  acid 
t  =  25°  (8) 

Wt.  %  soln. 

B  I  C 


c7h7no2 


0.0 

0.765 

0.006 

0.758 

0.060 

0.786 

0.597 

0.838 

6.01 

1.29 

14.02 

2.66 

26.84 

5.03 

46.86 

7.45 

90.77 

9.23 

c  =  c8h6o4 

Phthalic  acid 
t  =  25.00°  (108) 


Mol  B/l 

C,*  Rel. 

(A  +  B) 

solubility 

c8h6o4 

0.1905 

1.034 

0.3484 

1.063 

0.732 

1.177 

1.039 

1.245 

1.523 

1.372 

2.016 

1.575 

*  Unit  of  solubility  is  that  in  pure 
H2O,  which  =  0.04185  g-Mol/1;  (d46  = 
1.0022). 


c  =  c8h7ci2no 

2,  4-Dichloroacetanilide 
t  —  room  (") 


Wt.  %  B 

g  C/1  (A  +  B) 

in  (A  +  B) 

C8H7C12N0 

100 

64 

50 

8 

C  =  C8H8N203 
p-N  itroacetan  ilide 
t  =  room  (") 
C8H8N203 


100 

8 

50 

4 

C  —  C8H803 


Mandelic  acid 
t  =  25°  (8») 

Mol  B/l  soln.  |  Mol  C/1  soln. 


C8H803 

0.87 

1.34 

1.86 

2.62 


1.81 

2.31 

2.66 

3.19 


C  =  CgHsOs. — (Continued) 
Mol  B/l  soln.  |  Mol  C/1  soln. 

c8h8o3 


3 

.64 

3 

.44 

4 

.74 

3 

.49 

6 

.49 

3 

.51 

8 

.60 

3 

.23 

9 

.85 

3 

.00 

12 

.00 

2 

.00 

c  =  c8h14o 

Suberic  acid 

O 

00 

0 

LO 

(N 

II 

to 

c8h14o4 

0. 

435 

0.0388 

0. 

887 

0.0451 

2. 

112 

0.0670 

4. 

262 

0.1446 

6. 

350 

0.2159 

8. 

402 

0.2923 

C  =  C 

»h7no 

Nitroso-d 

-naphthol 

t  =  10°  (98) 

Wt. 

%  B  | 

g  C/kg  (A  +  B) 

in  (A  +  B)  | 

C10H7NO2 

0 

0 

17 

1 

0 

22 

2.5 

0 

23 

5 

0 

31 

10 

0 

64 

C  = 

CioH8 

Naphthalene  (20) 

Wt.  %  soln. 

0° 

25° 

B 

c 

B 

C 

c10 

H8 

71.4 

0.482 

39.7 

0.098 

81.1 

1.2 

47.5 

0.195 

87 

1.92 

56.5 

0.39 

89.9 

2.58 

60.1 

0.486 

68.7 

0.967 

74.5 

1.57 

79.4 

2.42 

80.5 

2.69 

83.2 

3.59 

84.7 

4.81 

86.7 

6.07 

86.9 

7.3 

86.3 

12.3 

C  = 

PbO 

D  =  Pb  (C  2H  30  2)  2.2Pb  (OH )  2 
E  =  Pb(0H)(C2H302) 

F  =  Pb  (C  2H  30  2)  2. 3  H  20 


t  =  25°  (112) 
Wt,  %  soln. 


B 

C 

C 

0.20 

1.00 

0.48 

1.07 

0.54 

1.05 

D 

1.03 

1.45 

2.51 

2.89 

4.17 

3.78 

5.61 

5.20 
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C  =  PbO  .—  ^(Continued) 
Wt.  %  soln. 


B 

c 

D  +  E 

7.26 

I 

7.15 

D 

7.79 

6.51 

7.72 

5.59 

E  H 

b  F 

7.92 

5.18 

F 

7.30 

4.38 

5.36 

3.34 

5.49 

2.64 

13.07 

3.16 

16.78 

3.80 

21.53 

4.18 

C  = 

PbCl2 

t  =  2 

5°  (61) 

Mol  B/l 

g  C/1  soln. 

(A  +B) 

PbCl2 

0 

10.78 

0.050 

10.78 

0.100 

10.88 

0.150 

10.78 

0.200 

10.72 

0.465 

10.26 

0.929 

9.45 

1.845 

7.91 

3.680 

5.27 

(S9) 

Mol  B/l 

Mol  C/1  soln 

(A  +B) 

PbCl2 

0 

0.03895 

1.02 

0.03365 

2.05 

0.02796 

3.04 

0.02266 

3.94 

0.01837 

5.16 

0.01446 

5.87 

0.01163 

7.06 

0.00887 

7.93 

0.00660 

8.94 

0.00505 

10.17 

0.00362 

11.24 

0.00258 

12.20 

0.00191 

13.28 

0.00136 

14.90 

0.00120 

Glacial 

Tr. 

C  =  Pb(C2H302)2  (ioo) 
Acetate 

Mol  B/l  g  C/kg  A 
(A  +B) 


25°  I  25°  |  45° 
Pb(C2H302)2 


0.025 

541.7 

875.5 

1540.3 

0.05 

539.2 

873.4 

1537.6 

0.10 

535.1 

868.7 

0.110 

1533.4 

POLY-COMPONENT  SYSTEMS:  B  =  C2H2  TO  C2H6 


C  =  T1C1 
t  =  25°  (60) 


Mol  B/l 
(A  +  B) 

0.0 

0.513 

1.013 

2.016 

4.180 

8.130 

11.49 

14.31 

16.01 


Solution 


Mol  C/1 
T1C1 
'o.  01629 
0.01580 
0.01495 
0.01325 
0.009945 
0.005399 
0.002594 
0.001221 
0 . 000478 


£ 


'25 


1.0014 
1.0043 
1.0114 
1.0323 
1.0550 
1.0599 
1 . 0643 
1 . 0667 


Mol  B/l 

g  C/1  soln. 

(A  +  B) 

T1C1 (6i) 

0.0 

3.8515 

0.0501 

3.8375 

0.0958 

3.8326 

0.263 

3.7503 

0.524 

3.6359 

C  =  HgC2H302 

Acetate 

t  =  21°  (52);  c/.  (88) 

Mol  B/l 

g  C/1  (A  +  B) 

(A  +  B) 

HgC 

2h3o2 

0 

1.024 

2 

0.730 

4 

0.690 

6 

0 . 650 

C  =  AgBr03 

t  =  25°  (61) 

Mol  B/l 

g  C/1  soln. 

(A  +  B) 

AgBrOs 

0.0 

1.9493 

0.0498 

1.9429 

0 . 0997 

1.9379 

0.1995 

1.9206 

0.4988 

1.8630 

0.9975 

1.8013 

1.8721 

1.6178 

C  =  AgC2H302 

Acetate 
t  =  25°  (81) 

Mol  B/l  soln.  |  g  C/1  soln. 
AgC2H302 


0 

1.00 

2.00 

2.98 
4.19 

4.98 

5.99 
6.80 
8.01 
8.97 
9.96 

11.02 

12.32 

12.97 


11.13 

10.73 

10.32 

9.98 

9.52 

9.19 

8.72 
8.29 

7.73 
7.31 
6.78 
6.15 
5.33 
4.96 


C  =  AgC  2H  3  O  2. — (Cont’ d) 
Mol  B/l  soln.  |  g  C/1  soln. 

AgC2H302 
13.97 


14.96 

15.93 

17.28 


4.29 

3.43 

2.48 

1.09 


C  =  MgO 

D  =  Mg(C2H302)2.4H20 
E  =  3C2H402.2Mg(C2H302)2.- 
3H20 

F  =  10C2H4O2.5Mg(C2H3O2)2, 
7H20 

t  =  25°  (68) 

Wt. 


B 

C 

51.98 

8.72 

58.35 

8.62 

3.36 

1.73 

65.77 

8.40 

5.65 

2.93 

71.34 

8.25 

8.06 

4.21 

77.06 

7.79 

12  46 

6  54 

85.27 

7.36 

C  H 

-  D 

C  =  NaC2H302 

15.46 

8.24 

D  =  NaC2H  3O2.3H2O 

D 

E  =  C2H402.NaC2H302 

15.38 

8.31 

=  NaC2H302.2C2H402 

14.25 

7.24 

t  =  20°  (!) 

20.19 

7.47 

Mol  %  soln. 

22.93 

7.60 

B 

C 

26.61 

7.74 

D 

31.37 

7.99 

0 

9.50 

D  - 

b  E 

1.52 

9.54 

36.23 

8.18 

3.52 

9.92 

E 

7.50 

10.60 

35.77 

8.17 

D  H 

-  E 

40.87 

7.42 

8.28 

10.82 

47.86 

6.74 

E 

56.16 

5.81 

11.74 

10.52 

61.59 

4.68 

16.58 

10.40 

65.19 

4.36 

18.56 

10.34 

69.13 

3.75 

22.86 

10.46 

75.93 

2.85 

28.64 

10.50 

82.90 

2.23 

33.54 

10.86 

I 

1 

E  +  F 

63.50 

3.91 

33.90 

10.84 

70.09 

3.17 

F 

75.39 

2.87 

37.64 

10.48 

77.84 

2.83 

43.36 

10.28 

84.05 

1.61 

52.06 

9.78 

86.50 

2.19 

63.30 

9.26 

C  =  Ba(C2H302)2 

81.30 

8.40 

I)  =  Ba  (C  2H  30  2)  2.3H  20 

t  =  25°  (57) 

E  =  3C2H402.3Ba(C2H302)2.- 

Mol  B/l  soln. 

Mol  C/1  soln. 

11H20 

D 

F  =  Ba(C2H302)2-2C2H402 

0 

47.75 

t  =  25°  (68) 

24.16 

47.30 

D 

0 

5.18 

c2h6no2 

0.41 

5.21 

Glycocoll 

1.40 

5.34 

C  = 

Salts 

I 

1 

t  =  20°  (145) 

1.46 

5.32 

Salt 

Mol  C/1 

g  B  / 

2.42 

4.03 

(A  +  B) 

soln 

3.30 

3.48 

c2h6no2 

5.61 

3.04 

Nil . 

0.0 

196. 

10.23 

3.14 

MgCl2 . 

0.49 

226. 

C  =  Ba(C2H302)2. — (Cont’d) 
Wt.  %  soln. 

B  |  C 
E 


16.92 

20.60 

26.48 

28.72 

33.14 

36.54 

42.08 

45.28 

46.51 

46.50 


F 


3.24 

3.62 

4.41 

4.52 

5.23 

5.60 

7.85 

8.82 

8.87 

9.04 
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INTERNATIONAL  CRITICAL  TABLES 


C2H5N02. — ( Cont’d ) 

C  =  Salts. — ( Continued ) 


Salt 

Mol  C/1 

g  B/l 

(A 

+ 

B) 

solr 

. 

C 

2h6no2 

CaCL . 

0 

.267 

214 

9 

0 

.534 

234 

9 

1 

.07 

273 

6 

2 

14 

350 

8 

CaBr2 . 

0 

.51 

249 

7 

Ca(N03)2 . 

0 

.5 

255 

7 

SrCl2 . 

0 

.25 

213 

0 

0 

.5 

233 

1 

1 

.0 

260 

5 

2 

.0 

330 

1 

SrBiy. . 

0 

.49 

244 

1 

Sr(N03)2 . 

0 

5 

249 

2 

Sr(C2H302)2.  .  . 

0 

.5 

209 

4 

Bad. . 

0 

.5 

237 

5 

Ba(C104)  2 . 

0 

412 

254 

6 

0 

617 

271 

8 

0 

836 

294 

9 

BaBr2 . 

0 

5 

245 

4 

Ba(N03)2 . 

0 

5 

248 

6 

Ba(C2H302)2..  . 

0 

5 

210 

0 

LiCl . 

0 

96 

209 

4 

LiBr . 

0 

97 

212 

3 

NaCl . 

1 

0 

205 

0 

2 

0 

209 

0 

4 

0 

213 

3 

XaC104 . 

1 

0 

217 

5 

NaBr . 

1 

0 

206 

7 

Nal . 

0 

96 

209 

5 

NaN03 . 

0 

5 

207 

5 

1 

0 

217 

6 

2 

0 

231 

3 

4 

0 

249 

0 

Na2S04 . 

0 

5 

210 

0 

NaC2H302 . 

1 

0 

182 

3 

KC1 . 

0 

5 

197 

9 

1 

0 

197 

9 

2 

0 

196 

4 

4 

0 

178 

5 

KBr . 

1 

0 

202 

3 

KI . 

1 

0 

204 

4 

KNO.. . 

1 

0 

206 

4 

KC2H302 . 

1 

0 

176 

2 

2 

0 

156 

9 

4 

0 

122 

6 

KCNS . 

0 

98 

198 

9 

gC/1 

Mol  B/l 

soln. 

(A 

+  B) 

d 

SrCl2.6H20. .  .  . 

471 

4 

0 

.00 

475 

4 

0 

.25 

478 

6 

0 

.50 

484 

6 

1 

.00 

BaCl2.2H20. . . . 

340 

5 

0 

.00 

348 

1 

0 

.25 

356 

8 

0 

.50 

372 

5 

1 

.00 

NaCl . 

326. 

5 

0 

.00 

314. 

7 

0 

.25 

313. 

2 

0 

.50 

309. 

5 

1 

.00 

C 


=  Salts. — ( Continued ) 


Salt 


g  C/1  MolB/1 
soln.  (A  +  B) 
C 


KC1 


300.8 

0.00 

298.9 

0.25 

294.2 

0.50 

282.9 

1.00 

c2h6o 

Ethyl  alcohol 

c  =  c4h6o6 

Tartaric  acid 
t  =  25°  (124) 


Wt.  %  B 

Wt.  %  C 

d\s 

in  (A  +  B) 

in  soln. 

soln. 

c4h6o6 

0.0 

57.93 

1.321 

8.9 

56.10 

1.304 

32.0 

51.40 

1.246 

51.0 

46.76 

1.181 

70.2 

39.95 

1.091 

91.4 

27.83 

0.963 

96.3 

24.22 

0  929 

99.9 

21.67 

0.906 

C  =  C5H10O5 
a-Xylose 
t  =  20°  (67) 


Vol.  %  B 

g  C/1  soln. 

in  (A  +  B) 

80 

27  initial  soly. 

80 

62  final  soly. 

c  =  C6H10O6 
a-Lyxose 
t  =  20°  (67) 


90 

54  initial  soly. 

90 

62  final  soly. 

c  =  C6H10O6 

a-Arabinose 
t  =  20°  (67) 

80  I  7 . 4  initial  soly. 
80 |19.4  final  soly. 


c  =  c6h 

Benzene 


auiiuiueauiun  temp, 
mixture  (17) 


Mol  A/kg  satd. 


Mol  B/kg 


soln. 

c6h6 

0.07 

0.0 

0.585 

3.57 

1.29 

5.71 

1.88 

6.76 

Mol  B/kg  (17) 
H20  soln.|C6H6  soln. 
C6Hc 


At 


22.81 

16.79 

15.39 

13.02 

11.22 


3.200 

2.640 

2.405 

1.885 

1.565 


2.847 

2.742 

2.673 

2.481 

2.324 


C  =  C6H6. — (Continued) 


Mol  B/kg 

H-Osoln.  |CeHeSoln. 

C6H6 

At 

8.766 

1.125 

2.035 

6.412 

0.720 

1.654 

4.346 

0.500 

1.359 

2.694 

0.325 

0.983 

1.586 

0.200 

0.685 

At  =  freezing-point  depres- 


sion  of  C. 

Wt.  %  C 

t° f  (128 

in  soln. 

99.5  wt.  %  B  t 

92.42 

2.95 

80.29 

1.26 

75.32 

+0.50 

70.92 

-0.14 

67.05 

-0.86 

62 . 05 

-1.94 

57.85 

-2.94 

54.16 

-4.16 

50.15 

-5.42 

98.0  wt.  %  B  t 

95.20 

3.50 

93.09 

3.10 

91.92 

2.76 

86.86 

2.22 

81.82 

1.62 

77.15 

1.08 

69.23 

+0.03 

65.56 

-0.72 

58.76 

-2.16 

53.30 

-3.90 

50.55 

-4.62 

48.30 

-5.72 

95.76  wt.  %  B  f 

94.50 

3.48 

89.60 

2.84 

81.15 

1.86 

77.51 

+  1.48 

65.70 

-0.12 

59.35 

-1.04 

55.46 

-1.92 

52.04 

-2.75 

49.02 

-3.62 

46.34 

-4.42 

43.94 

-5.34 

90.06  wt.  %  B  t 

89.18 

30.7* 

87.55 

26.1* 

86.88 

23.9* 

85.24 

16.1* 

84.30 

11.0* 

83.18 

5.2* 

82.54 

2.0* 

81.19 

2.51 

74.22 

2.13 

68.33 

1.78 

59.42 

0.95 

C  =  C6H0. — ( Continued ) 
Wt.  %  C  f°f 

in  soln. 

90.06  wt.  %  B  t 


55 

.60 

+0 

.42 

49 

.31 

-0 

.51 

46 

.62 

-0 

.91 

42 

.09 

-1 

.97 

37 

.65 

-3 

.54 

35 

.76 

-4 

.30 

34 

.05 

-5 

.14 

25 

.18 

-2 

.02 

23 

.76 

-2 

.97 

22 

.50 

-3 

.75 

21 

.36 

-4 

.67 

00 

P 

o 

3 

%  BJ 

73 

.89 

28 

.3* 

72 

.81 

22 

.7* 

71 

.63 

17 

.6* 

70 

.35 

12 

9* 

68 

93 

8 

5* 

67 

38 

4 

5* 

80.10  wt.  %  Bt 

63 

.52 

39 

2* 

61 

66 

32 

1* 

57 

41 

19 

6* 

50 

55 

9 

2* 

47 

14 

5 

2* 

44 

19 

1 

6* 

44 

19 

2 

45 

39 

24 

2 

00 

33 

03 

0 

96 

30 

64 

+0 

30 

26 

78 

-1 

12 

74.48  wt.  %  B  J 

44 

43 

29 

5* 

38 

23 

20 

3* 

35 

12 

15 

2* 

31 

02 

7. 

75* 

28 

90 

+3 

00* 

27 

04 

-1. 

25* 

27 

04 

+2 

30 

24 

03 

+  1. 

20 

18 

64 

-2. 

25 

17 

65 

-3. 

10 

15 

96 

-4. 

85 

69.08  wt.  %  B  t 

27 

67 

25. 

3* 

25 

88 

21. 

2* 

24 

31 

17. 

3* 

22 

91 

13. 

5* 

21 

67 

9. 

9* 

20 

55 

6. 

5* 

19. 

06 

1. 

95* 

18. 

20 

2. 

30 

17. 

15 

1. 

52 

15. 

37 

+0. 

02 

13. 

72 

-1. 

34 

12. 

37 

-3. 

02 

11. 

81 

-3. 

70 

57.66  wt.  %  B  l 

10. 

53 

15. 

4* 

10. 

05 

12. 

15* 

t  The  temperature  given  is  that  at  which  benzene  crystallizes  out,  unless 
marked  with  a  *  which  indicates  the  formation  of  two  liquid  phases. 
t  %  of  B  in  (A-{-B),  solvent. 


POLY-COMPONENT  SYSTEMS:  B  =  C2H6  TO  C2H6 
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=  c6h6.- 

— ( Continued ) 

-  %c 

f°f 

soln. 

57.66  wt.  %  B  { 

9.25 

7.1* 

8.56 

+2.3* 

8.27 

-0.40* 

8.27 

+2.15 

6.66 

-2.92 

6.34 

-4.20 

39  wt.  % 
<1.0  I 


B  t 
25.0* 


Triple  point 


96.76 

4.10 

82.62 

2.55 

66.38 

2.52 

44.95 

2.50 

28.75 

2.64 

19.28 

2.86 

8.70 

3.20 

t  The  temperature  given  is  that  at 
which  benzene  crystallizes  out,  unless 
marked  with  a  *  which  indicates  the 
formation  of  two  liquid  phases, 
t  %  of  B  in  (A  4-  B),  solvent. 

c  =  c6h8o7 

Citric  acid 
t  =  25°  (124) 


Wt.  %  B 

Wt.  %  C 

d\s 

in  (A+B) 

in  soln. 

soln. 

Co 

3  80  7 

32.0 

60.6 

1.268 

51.0 

57.1 

1.216 

70.2 

51.9 

1.160 

81.5 

47.9 

1.115 

91.4 

43.0 

1.057 

99.9 

38.4 

1.010 

C  =  C6Hs07.H>0 
Citric  acid 
t  =  25°  (124) 
C,Hs07.H*0 


0 

0 

67 

5 

1 

311 

8 

9 

66 

9 

1 

302 

CO 

0 

65 

3 

1 

270 

51 

0 

63 

2 

1 

236 

70 

2 

60 

7* 

1 

193 

81 

5 

57 

6* 

1 

156 

91 

4 

54 

1* 

1 

121 

99 

9 

49 

9* 

1 

069 

*  During  solution  a  change  in  crys¬ 
talline  phase  occurs. _ _ 

c  =  c6h12o6 

Sugars 
t  =  20°  (67) 


Sugar 


Vol. 
% 
B  * 


g  C/1  soln. 
Init.  |Final 


C  =  CcH13N3.HN03 

Galegine  nitrate 
t  =  17°  (I34) 

Vol.  %  B  g  C/kg  (A  +  B) 
in  (A  +  B) 

c,h13ns.hno3 

0  44.8 

95  256 . 4 


C  =  c6h13n3.hco3 

Galegine  bicarbonate 
t  =  18°  (134) 

C6H13N3.HC03 


0 

95 


16.7 

22.7 


=  (C6H13N8)2.H2S04 
Galegine  sulfate 
t  =  19°  (I34) 
(C6H13N,)2.H2S04 


0 

60 

80 

95 


42.9 

43.5 

20.8 

2.62 


a-Glucose . 

80 

20 

45 

Wt. 

%  B 

Wt.  %  c 

a-Galactose . 

60 

80 

11 

2.7 

31 

6.5 

in  (A 

+  B) 

in  soln. 

0-Fructose . 

80 

134 

274 

c7h6o2 

95 

18 

42 

0 

0 

0.367 

0-Mannose . 

80 

24 

130 

8 

9 

0.581 

a-RhamnoseEGO 

70 

82 

96 

32 

0 

4.667 

ar-Glucose.-H+O  . 

80 

13 

30 

0-Glucose . 

80 

49 

91 

51 

0 

17.80 

*  In  (A  +  B). 

70 

2 

30.07 

C  =  C7H5N306 

Trinitrotoluene  (I35) 
g  C/kg  (A -I- B) |  t° 

95.07  vol.  %  B* 
C7H5N  306 
7.0  0.3 

19.9  32.0 

29.8  40.1 

37.0  45.0 

46.1  50.0 

60.8  55.0 

81.4  59.8 

114.0  65.0 

185.8  74.0 

*  Vol.  %  B  in  (A  +  B),  solvent. 


C  =  Bi0C7H603 

Basic  salicylate 
t  =  25°  (124) 


Wt.  %  B 
in  (A  +  B) 


Wt.  %  C 
in  soln. 


Bi0C7H603 


0.0 

20.0 

40.0 

60.0 

80.0 

90.0 

92.3 

100.0 


0.010 

0.015 

0.022 

0.036 

0.065 

0.095 

0.105 

0.160 


c  =  c7h6o2 

Benzoic  acid 
t  =  25°  (124) 


dj‘ 

soln. 

1.0000 
0.9865 
0.9574 
0 . 9464 
0.9404 


C  =  C7H602. — ( Continued ) 


c  =  c7h6o6.h2o 

Gallic  acid 
t  =  25°  (124) 


c7h6o6.h2o 

0.0 

1.15 

1.002 

17.0 

3.31 

0.985 

41.7 

11.16 

0.974 

70.2 

18.01 

0.946 

89.6 

21.17 

0.919 

99.9 

22.14 

0.902 

C  =  (NHdCnELCb 

Benzoate 
t  =  25°  (124) 


C  =  (NH4)C7H603 
Salicylate 
f  =  25°  (124) 
(NH4)C7H603 


0.0 

8.9 

32.0 

70.2 
88.0 
91.4 

96.3 
99.8 


50.8 

50.8 

49.3 
42.0 
33.1 

30.5 

26.5 

22.3 


1.148 

1.137 

1.104 

1.014 

0.946 

0.932 

0.901 

0.875 


c  =  c7h14o7 

P,  a-Glucoheptose 
t  =  20°  (67) 
Vol.  %  B 
in  (A  +  B) 

Init. 
C7H1407 
20  I  40 


g  C/1  soln. 
Final 
45 


C  =  CdELoCINO 


Wt.  %  B 

Wt.  %  C 

df 

2,  4-Acetylchlorotoluidine 

n  (A  +  B) 

in  soln. 

soln. 

t  =  room  (142) 

c7h6o2 

Vol.  %  B* 

g  C/kg  (A  +  B) 

83.0 

35.05 

0.9311 

in  (A  +  B) 

96.3 

36.51 

0.9128 

C9H10C1NO 

99.8 

36.91 

0.9093 

33.3 

2.6 

50 

19.6 

C 

=  C7HGO3 

100 

62.7 

Salicylic  acid 

t 

=  25°  (124) 

C  =  C+LoCINO 

c7h6o3 

2,  5-Acetylchlorotoluidine 

0.0 

0.22 

1.001 

II 

■1 

c 

0 

3 

N5 

8.9 

0.336 

0.986 

CJLoCINO 

32.0 

2.68 

0.957 

33.3 

4.8 

51.0 

12.82 

0.945 

50 

83.0 

70.2 

24.01 

0.941 

100 

62.0 

88.0 

31.03 

0.932 

*  B  as  here  used  was  96  %  ethyl 

96.3 

32.45 

0.923 

alcohol. 

99.8 

33.20 

0.919 

C  =  C10H8 
Naphthalene  (2  0) 
Wt.  %  soln. 


(NH4)C7H602 

0.0 

18.6 

1.043 

8.9 

18.0 

1.029 

32.0 

18.1 

0.993 

51.0 

16.9 

0.954 

70.2 

12.1 

0.900 

91.4 

3.8 

0.825 

96.3 

2.5 

0.808 

99.9 

1.6 

0.796 

t  = 

0° 

t  = 

25° 

B 

C 

B 

C 

C10H8 

51.4 

0.235 

29.7 

0.04 

74.3 

1.183 

34.1 

0.108 

88.6 

2.89 

39.1 

0.167 

93.6 

4.08 

41.4 

0.225 

47.4 

0.446 

58.2 

1.14 

63.8 

1.62 

72.9 

2.83 

79.5 

4.42 

88.6 

9.5 

C  —  C10HieO4 
Camphoric  acid 
t  =  25°  (124) 


Wt.  %  B 

Wt.  %  C 

d? 

in  (A  +  B) 

in  soln. 

soln. 

C10t 

tl604 

0.0 

0.754 

1.0 

8.9 

1.24 

1.0 

32.0 

16.29 

1.0 

51.0 

38.61 

1.0 

70.2 

48.95 

1.0 

83.0 

51.46 

0.985 

91.4 

51.13 

0.980 

96.3 

50.37 

0.970 

99.8 

50.13 

0.960 

C  =  Ci2H220h 
Sugars 
t  =  20°  (6  7) 


Sugar 

Vol.  % 
B* 

g  C/1  soln. 

Init.  |Final 
C 

Sucrose . 

80 

37 

37 

/3-Cellose . 

20 

32 

47 

a-Lactose.H  2O . .  . 

40 

11 

24 

/3-Maltose. H2O. . 

60 

30 

47.5 

/3-Melibiose.2H20 

80 

7.6 

13 

Trehalose. 2H2O. . 
*In  (A  +  B). 

70 

18 

18 

406 
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c2h6o.— 

-( Continued ) 

C  —  CisH32 

c 

—  Ci2H22Ou 

Raffinose 

Sucrose 

t  =  20°  (67) 

< 

=  14°  (H3) 

Vol.  % 

g 

C/1  soln. 

g/100 

cm3  soln. 

B  in  (A  +  B) 

A 

B 

C 

C 

18H32 

0i6.5H20 

c12 

h22o„ 

50 

1 

14* 

45.10 

0 

87.5 

*  Initial  and  final  solubility. 

43.83 

8.52 

74.5 

38.02 

28.13 

47.1 

c  = 

7 1  sH36 

o2 

29.57 

46.28 

18.8 

Stearic  acid  (35) 

12.83 

71.18 

0.9 

t° 

|  g  C/1  solvent 

3.28 

77.39 

0.36 

c« 

H36O2 

50  wt.  %  B* 

c  = 

NsHujOa 

23 

0.8 

Phenyl  salicylate 

30 

1.0 

< 

=  25°  (124) 

41 

1.2 

Wt.  %  B 

Wt 

%  c 

df 

75  wt.  %  B* 

in  (A  +  B) 

in 

soln. 

soln. 

10 

1.5 

C13I 

LoO 

3 

30 

3.9 

0.0 

0.015 

0.999 

40 

7.7 

8.9 

0.018 

0.985 

i 

=  25°  (12  4) 

32.0 

0.067 

0.950 

Wt.  %  B 

Wt. 

%  c 

dT 

51.0 

0.861 

0.912 

in  (A  +  B) 

in  soln. 

soln. 

70.2 

4.44 

0.877 

C18I 

I360  2 

88.0 

11.91 

0.863 

0.0 

0. 

034 

0.999 

96.3 

26.68 

0.878 

17.0 

0. 

035 

0.972 

99.8 

34.73 

0.897 

41.7 

0. 

121 

0.929 

70.2 

0. 

813 

0.864 

C 

=  C 

i,huno2 

89.6 

3. 

163 

0.817 

Phenylcinchoninic  acid 

96.4 

6. 

442 

0.803 

t 

=  room  (87) 

99.9 

8. 

277 

0.795 

Vol.  %  B 

2:  C/ks  soln. 

*  %  B  in  (A  +  B),  solvent. 

in  (A  +  B) 

C16P 

tiiNO* 

c  = 

(NH4)C18H  33  0  2 

0 

0.16 

Oleate  (35) 

95 

8.31 

t° 

Wt.  %  B 

gC/1 

in  (A  +  B), 

(A  +  B) 

C 

=  c 

'l6H3202 

(NH4)C18H33 

O2 

Palmitic  acid  (35) 

20 

75 

82.0 

f 

g  C/1  (A  +  B) 

30 

75 

108.6 

Ci6H3202 

50  wt.  %  B* 

C  = 

(NH4)C18H3602 

10 

0.5 

Stearate  (35) 

23 

0.9 

t° 

g  C/1  (A  +  B) 

30 

1.2 

(NH4)Ci8H36 

o2 

41 

3.1 

50  wt.  %  B* 

75  wt.  %  B* 

12 

2.5 

10 

2.4 

23 

5.1 

20 

4.3 

30 

11.6 

30 

11.9 

41 

32.1 

40 

35.9 

75  wt 

%  B* 

*  %  B  in  (A  +  B),  solvent. 

10 

5.6 

30 

18.3 

c  = 

(NH4)C10,H 

31 02 

40 

50 

Palmitate  (3S) 

*  %  B  in  (A  -f  £ 

1),  solvent. 

(NII4)C16H3102 

50  wt.  %  B* 

c 

—  C19H22N2O 

23 

53.3 

Cinchonine 

41 

66.92 

t 

=  20 

0  (114) 

75  wt.  %  B* 

Vol.  %  B 

5  C/  kg  (A+B) 

10 

17.8 

in  (A  +  B) 

20 

43.3 

( 

D19H22N  2O 

30 

110.2 

0 

1.30 

40 

148.4 

100* 

8.62 

*  %  B  in  (A  -f-  B),  solvent. 

*d|f=  0.832. 

C  —  C24H22N202 
Strychnine 
t  =  20°  (H4) 


Vol.  %  B 
in  (A  +  B) 

C21H22N  2O2 


g  C/kg  (A  +  B) 


0 

100* 

*  dll  =  0.832. 


0.39 

8.33 


C  =  C2.H22N2O2.HNO3 
Strychnine  nitrate 
t°  |g  C/kg  (A  +  B) 
90  vol.  %  B* 

15  I  9.23 
B.P.  of  B  |  41.7 

*  Vol.  %  B  in  (A  +  B),  solvent. 


C  —  C27H30N  2O  5. 4^  H2O 
Quinine  salicylate 
t  =  25°  (124) 


Wt.  %  B 

Wt.  %  C 

726 

d\ 

in  (A  +  B) 

in  soln. 

soln. 

C27H30N2O5.  KH2O 

0.0 

53.56 

1.252 

8.9 

52.10 

32.4 

47.40 

1.169 

51.6 

41.93 

1.102 

71.5 

32.10 

1.010 

92.6 

11.75 

0.864 

96.6 

6.56 

0.828 

99.9 

3.82 

0.805 

Mol  B/l 
(A  +  B) 


C  =  PbCl2 
t  =  25°  (76) 

Mol  C/1  soln. 


PbCl2 


4 

0.0172 

2 

0.0257 

1 

0 . 0298 

0.5 

0.0330 

0.25 

0.0338 

0.125 

0.0367 

0 

0.0388 

C  =  Pb(C2H302)2 
Acetate 
t  =  25°  (124) 


Wt.  %  B 
in  (A+B) 


Wt.  %  C 
in  soln. 


Pb(C2H302)2.3H20 


0.0 

8.9 

32.0 

51.0 

70.2 


42.61 

38.41 
28.45 
21.49 

14.42 


Pb(C2H302)2 


81.5 

89.6 
91.4 
96.2 
99.9 


9.42 

1.80 

1.27 

0.46 

0.40 


dj‘ 

soln. 

1.343 

1.285 

1.150 

1.052 

0.952 

0.902 

0.827 

0.821 

0.802 

0.791 


C  =  Ga(NH4)(S04)2.12H20 

t  =  25°  (2  9) 


Vol.  %  B 

g  C/1  soln. 

in  (A  +  B) 

Ga(NH4)(S04)2.12H20 

0 

308.4 

50 

0.217 

70 

0.0875 

C 

=  Zn(C2H302)2 

Acetate 

=  25°  (124) 

Wt.  %  B 

Wt.  %  C 

d*5 

in  (A+B) 

in  soln. 

soln. 

Zn(C2H302)2.2H20 

0.0 

30.78 

1.168 

8.9 

27.64 

1.132 

32.0 

19.78 

1.048 

70.2 

7.90 

0.878 

91.4 

4.16 

0.832 

Zn(C2H302)2 

96.3 

3.87 

0.822 

99.9 

1.18 

0.796 

C 

—  Zn(C5H902)2 

Valerate 

< 

=  25°  (124) 

Zn(C5H902)2 

0.0 

1.437 

1.004 

17.0 

0.900 

0.976 

26.4 

0.723 

0.961 

41.7 

0.809 

0.933 

51.0 

0.998 

0.914 

81.5 

1.841 

0.844 

89.6 

3.143 

0.827 

91.4 

4.397 

0.826 

93.6 

7.148 

0.830 

96.3 

10.53 

0.835 

99.9 

15.61 

0.844 

C  =  Zn(C6H6S04)2.8H20 
p- P  henolsulfonate 
t  =  25°  (124) 

Zn(C6H6S04)2.8H20 


0.0 

39.81 

1.185 

8.9 

40.11 

1.174 

17.0 

40.53 

1.165 

26.4 

41.24 

1.155 

51.0 

42.12 

1.124 

70.2 

40.85 

1.080 

89.6 

41.34 

1.047 

99.9 

48.77 

1.075 

C 

=  AgoO  (78.1) 

C  = 

Ag;Cr04 

(48) 

C  =  [(CH3)2NH]2H2PtCl6 
t  =  0°  (ii) 

Vol.  %  B  g  C/kg  (A  +  E) 
in  (A  +  B) 

[(CH3)2NH]2H2PtCl6 


90 

80 

70 

60 


1.10 

3.25 

5.58 

9.96 


C  =  [(CH3)3N]2H2PtCl6 

t  =  0 

°  (n) 

Vol.  %  B 

g  C/kg  (A  +  B) 

in  (A  +  B) 
l(CH3)3b 

]2H2PtCl6 

90 

0.70 

80 

2.43 

70 

3.91 

60 

7.66 

C  =  MnS04  (121) 

See  also  Vol.  Ill,  Table3,  p.  404 
Wt.  %  soln. 

t°  H20  c2h6o 

layer  layer 


B 

C 

B 

C 

MnSO 

4.5H20 

10 

13 

78 

25 

25 

CO 

06 

5 

44 

15 

9 

25 

29 

79 

44 

56 

2 

79 

17.6 

8 

53 

30 

88 

47 

11 

2 

22 

21 

6 

10 

35 

05 

53 

55 

1 

10 

25 

6 

81 

33 

72 

53 

09 

1 

23 

MnS04.H20 

30 

8 

69 

30 

15 

45 

20 

2 

49 

31 

8 

47 

30 

10 

43 

90 

2 

74 

35 

9 

24 

28 

61 

41 

71 

3 

44 

37 

11 

03 

26 

47 

38 

26 

4 

84 

41 

11 

93 

24 

97 

34 

01 

5 

86 

42 

13 

57 

23 

09 

32 

37 

6 

89 

43 

14 

33 

22 

01 

31 

42 

8 

51 

Wt.  %  soln. 

B  |  C 

t  =  25° 
MnS04.5H20 
0  |  39.3 

Two  satd.  conjugate  phases 


6.81 

53.09 


33.72 

1.23 


MnS04.5H20 
57.39  |  0.56 

MnS04.H20 
76.70  |  0.0 

t  =  30° 
MnS04.5H20 


0 

2.26 

5.09 

5.96 


38.60 

36.31 

33.66 

33.26 


Two  satd.  conjugate  phases 


8.69 

45.20 


30.15 

2.49 


MnS04.5H20 
54.19  0.98 

68.97  0.08 

90.80  0.01 

t  =  35° 
MnS04.5H20 
0  38.60 

5.50  32.37 

6.46  31.48 

7.48  30.51 

Two  satd.  conjugate  phases 


9.24 

41.71 


28.61 

3.44 


MnS04.5H20 


47.73 

48.27 


1.58 

1.57 


POLY-COMPONENT  SYSTEMS:  B  =  C2H6 
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C  =  MnS04. 

— ( Continued ) 

C  —  SrS206. 

— ( Continued ) 

Wt.  %  soln. 

Wt.  %  soln. 

B  I 

C 

B 

C 

t  = 

O 

O 

SrS206.4H20 

MnSO 

4.5H20 

37.22 

0.68 

0 

36.26 

60.39 

0.08 

6.67 

28.12 

76.13 

0.0012 

16.02 

18.75 

90.05 

0.00 

22.63 

12.54 

98.53 

0.00 

36.47 

4.12 

C  —  CaS206 

C 

=  Sr(N03)2 

t  =  30°  (6) 

t  =  25°  (26) 

CaS20fi.4H20 

Sr(N03)2.4II20 

0 

23.29 

0 

44.3 

16.50 

12  55 

1.7 

42.8 

40.39 

3.31 

2.6 

42.1 

50.96 

1.39 

4.95 

40.4 

73.08 

0.11 

7.95 

37.6 

82.79 

0.063 

11.75 

34.7 

92.47 

0.059 

Sr(NOs) 

2  +  Sr(N03)2.4H20 

99.80 

0.00 

12.4 

34.3 

Sr(N03)2 

C  =  Ca(N03)2 

13.8 

33.2 

t  =  25°  (26) 

32.4 

20.5 

Ca(N03)2.4H20 

53.6 

10.5 

0 

57.5 

77.2 

2.60 

3.5 

56.1 

99.4 

0.02 

8.1 

55.2 

Metastable  systems 

14.1 

52.9 

Sr(N03)2 

22.3 

50.2 

0 

46.6 

29.4 

49.0 

3.45 

42.7 

31.1 

49.7 

6.0 

40.1 

31.2 

52.0 

9.5 

36.7 

29.5 

56.2 

10.45 

35.7 

28.3 

58.9 

27.8 

60.0 

C  =  Sr(C7H503) 

j.2H20 

27.3 

60.7 

Salicylate 

Ca(N03)2  + 

Ca(N03)2.4H20 

< 

=  25°  (124) 

26.5 

62.3 

Wt.  %  B 

Wt. 

%c 

df 

Ca(N03)2 

in  (A+B) 

in 

soln. 

soln. 

27.4 

62.0 

Sr(C7H503)2.2H20 

28.5 

61.2 

0.0 

5 

.04 

1.022 

Ca(N03)2  +  Ca(N03)2.2C2H60 

8.9 

4 

.91 

1.007 

29.9 

60.3 

32.4 

6 

.55 

0.979 

Ca(NOs 

2.2C2H60 

51.6 

8 

.02 

0.945 

35.8 

55.3 

71.5 

5 

.80 

0.891 

42.5 

51.0 

96.6 

1 

.24 

0.804 

54.6 

41.9 

99.9 

0 

.44 

0.790 

60.2 

38.6 

Metastable  systems 

C 

=  BaCl2  (H9) 

Ca(N03)2 

Wt. 

%  soln. 

0 

82.5 

B 

C 

5.8 

77.0 

t  = 

30° 

15.2 

69.5 

BaCl2.2H20 

20.4 

66.1 

0 

27.95 

22.4 

64.9 

32.7 

10.63 

35.9 

57.7 

50.2 

5.68 

48.1 

51.4 

66.72 

2.23 

C  =  CaC904.  Oxalate  (48) 

Ba.Cl2.2H2O  -f-  BaCl2.H20 

94.7 

0.06 

C  = 

SrS2Oo 

BaCl2.H20 

t  =  30°  (6) 

97.14 

SrS206.4H20 

98.17 

0.08 

0 

14.90 

BaCl2 

14.48 

5.40 

99.41 

1 

C  =  BaCl2. — ( Continued ) 
Wt.  %  soln. 

B  |  C 


t  =  60° 
BaCl2.2H20 


0 

31.57 

16.68 

20.16 

34.1 

13.21 

C  —  BaS206 
t  =  30°  (6) 
BaS206.2H20 


0 

19.86 

4.67 

12.74 

16.86 

4.24 

21.36 

2.74 

31.91 

0.86 

42.53 

0.37 

61.24 

0.03 

76.61 

0.01 

87.00 

0.009 

88.69 

0.00 

98.81 

0.00 

C  =  Ba(N03)2 
t  =  25°  (26) 
Ba(N03)2 


0 

9.55 

9.5 

7.63 

17.5 

6.02 

23.7 

5.25 

38.8 

3.53 

57.0 

1.85 

78.2 

0.62 

89.9 

0.18 

99.4 

0.005 

C  =  Ba(C2H302)2 
Acetate  (2  5) 


C  =  Ba(C3H502)2 
Propionate  (25) 


C  =  Ba(C4H702)2 
Butyrate  (25) 

C  =  Ba(C6H2N307)2 
Picrate 


t  =  25°  (38) 


Vol.  %  B 

g  C/1  soln. 

in  (A  +  B) 

Ba(CcH2N 

307)2. 5H20 

0 

12.60 

10 

10.37 

15 

8.89 

20 

9.63 

30 

14.82 

Ba(C6H2N  307)2.4H20 

40 

21.49 

45 

12-23 

50 

31.87 

60 

34.83 

65 

34.83 

70 

33.35 

80 

31.87 

85 

31.87 

95 

29.64 

100 

53.36 
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C2H60 —  ( Continued ) 
C  =  Ba(C7H3N207)2 
Dinitrosalicylate 
t  =  25°  (38) 

Vol.  %  B  I  g  C/1  soln. 
in  (A  +  B) 


Ba(C7H3N207)2 


0 

6.30 

10 

5.24 

20 

4.38 

30 

5.70 

40 

7.94 

50 

11.24 

60 

9.45 

70 

9.15 

80 

8.94 

90 

3.20 

100 

3.82 

C  = 

BaCr04 

l  =  room  (48) 

C  = 

LiCl 

t  =  25°  (i°4) 

Wt.  %  in  (A  +  B) 

B 

C 

LiCl 

0 

81.49 

10.38 

73.97 

18.50 

67.24 

29.82 

60.58 

35.01 

57.91 

40.26 

53.13 

45.10 

49.84 

54.87 

42.90 

66.64 

35.24 

71.86 

33.24 

75.90 

30.51 

80.96 

28.33 

90.10 

27.33 

100 

26.18 

C  =  Li3SbS4 

t  =  30°  (H9) 

Wt.  %  in  soln. 

B 

c 

Li3SbS4.8KH20 

0 

50.8 

13.3 

46.3 

51.9 

30.7 

54.8 

29.9 

58.4 

30.8 

Li3SbS4  +  Li3SbS4.8MH20 

58.6 

32.3 

Li3SbS4 

65.3 

29.3 

74.3 

24.1 

79.5 

20.5 

C  =  Li3(C6H507).4H20 
Citrate 
t  =  25°  (124) 


Wt.  %  B 

Wt.  %  C 

d\6 

in  (A  +  B) 

in  soln. 

soln. 

Li3(C6H607).4H20 

0.0 

42.70 

1.2160 

8.9 

33.50 

1 . 1570 

17.0 

29.00 

1.1150 

C  =  Li3(C6H607).4H20.— 

C  =  NaCl. 

— ( Continued ) 

( Continued ) 

Wt. 

%  soln. 

Wt.  %  B 

Wt.  %  C 

d\b 

B 

1 

C 

in  (A  +  B) 

in 

soln. 

soln. 

NaCl 

Li3(C6H607).4H20 

25.3 

15.7 

26.4 

18.50 

1.0430 

29.2 

15.0 

41.7 

7.90 

0 . 9692 

40.8 

11.2 

51.0 

4.40 

0.9296 

45.3 

9.3 

70.2 

0.54 

0.8674 

50 

8.4 

89.6 

0.06 

0.8166 

56.2 

6.4 

99.9 

0.02 

0.7883 

61.9 

4.8 

67.4 

3.7 

73.4 

2.9 

C 

=  Li(C7H602) 

78.7 

1  6 

Benzoate 

87.2 

0.9 

=  25°  (124) 

90  0 

0.4 

■Ll(G7.H.502) 

99.1 

0  1 

0.0 

27.64 

1.103 

8.9 

28.52 

1.090 

C 

=  NaC104 

(19) 

32.0 

27.79 

1.047 

t° 

Wt. 

%  B 

gC/1 

51.0 

23.46 

0.999 

in  (A+B) 

soln. 

70.2 

15.23 

0.931 

NaC104 

91.4 

r 

.98 

0.838 

20 

90 

16.1 

96.2 

4 

.02 

0.815 

75 

110.8 

99.9 

2 

.61 

0.799 

50 

311.3 

40 

90 

22.9 

75 

133.5 

C  =  Li(C7H503).MH20 

50 

321.8 

Salicylate 

60 

90 

29.0 

t 

=  25°  (124) 

75 

155.8 

Li(C7H603).KH20 

50 

326.8 

0.0 

56.0 

1.209 

70 

75 

161.3 

8.9 

55.9 

C  = 

NaBr 

32.4 

54.2 

1.159 

=  30°  f2n 

51.6 

52.0 

1.120 

Wt.  %  soln. 

71.5 

49.2 

1.060 

n 

92.6 

45.4 

1.021 

NaBr.2H,0 

96.6 

45.6 

1.018 

o 

kq  4 

99.9 

48.2 

1.027 

11.79 

42.90 

31.78 

32.12 

C  = 

NaCl 

43.22 

26.79 

t  = 

0°  (5) 

54.59 

20.83 

Mol  B/kg  A 

[  g  C/kg  A 

65.51 

16.08 

NaCl 

72.36 

13.41 

0 

359 . 65 

NaBr.2H20  +  NaBr 

0.25 

355.15 

76.92 

12.03 

0.50 

349.6s 

NaBr 

1.0 

337.80 

87.35 

7.44 

3.0 

301.6o 

97.08 

3.01 

t  =  25°  (4) 

C  = 

Nal 

NaCl 

t 

=  30°  (21) 

0 

361.4 

NaI.2HjO 

0.25 

356.3 

0 

65.52 

0.50 

352.2 

3.40 

64 

1.0 

344.2 

18.5 

54.2 

2.0 

331.5 

18.8 

54 

5.0 

295.3 

28.5 

48.8 

t  =  30°  (21);  cf.  (40) 

41.7 

42.35 

Wt.  %  soln. 

53.2 

38.5 

B 

C 

54.7 

37.91 

NaCl 

NaI.2H20  +  Nal 

0 

26.5 

55.37 

37.49 

6.3 

23.5 

Nal 

7.7 

22.6 

59.24 

35.65 

13.4 

20.5 

61.78 

33.24 

21.4 

17.7 

68.70 

30.90 

C  =  NaiSOi 
t  =  25°  (US) 
Wt„  %  soln. 

B  |  C 
Na2SO4.10H2O 


9 

21.9 

9.3 

12.2 

22.9 

4.3 

34.84 

1.75 

50.5 

0.5 

Na2SO4.10II2O  +  Na2SO 

53.0 

0.4 

54.0 

0.4 

Na2S04 

64.95 

0.15 

Wt.  %  B 

g  C/kg 

in  (A  +  B) 

(A  +  B) 

(16) 

Na2SO 

4.  IOHjO 

t  = 

15° 

0.0 

127 

9.2 

67 

19.4 

26 

39.7 

5 

58.9 

1 

72 

0.4 

t  = 

25° 

0.0 

282 

10.6 

139 

24.0 

45 

54 

4 

Na2S04.7H20 
t  =  15° 


0.0 

374 

11.2 

163 

20.6 

70 

30.2 

20 

Na2S04 

t  = 

36° 

0.0 

493 

8.8 

292 

12.8 

224 

17.9 

154 

18.1 

153 

28.9 

54 

48.7 

8 

t  = 

45° 

0.0 

479 

9.0 

275 

14.5 

192 

20.6 

123 

31.0 

51 

Solutions  in  equilibrium  with 

Na2S04  and  Na2SO4.10H2O 


Wt.  %  soln. 

t° 

A 

B 

C 

32.5 

66.7 

0 

33.3 

31 

71 

9 

20 

30.5 

71 

18 

11 

30.3 

66 

29 

5 

30 

64.5 

32 

3.5 

25 

46 

54 

0.4 

20 

35 

65 

0.1 

15 

28 

72 

0.0 

10 

24 

76 

0.0 
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POLY-COMPONENT  SYSTEMS:  B  =  C2H6 


C  =  NaNOs 

t  =  25°  (5) 

Mol  B/kg  A  |  g  C/kg  A 
NaN03 


0 

920.3 

0 

25 

908f  o 

0 

50 

896.6 

1 

0 

871.0 

2 

0 

825.4 

C  =  Na2Sb206.6H20  (139) 


Solvent 


g  C/1  soln. 


Vol.  % 

dlS 

a15 

18° 

25° 

33.5° 

B 

Na2Sb206.6H20 

0 

0.564 

0.738 

1.018 

20 

0.9774 

0.118 

0. 150 

0.403 

33.33 

0.9618 

0.038 

0.060 

0. 140 

50 

0.9370 

0.001 

0.004 

0.008 

C  =  NaoCOs 
t  =  30°  (2i) 
Wt.  %  soln. 


B 

c 

Na2CC 

3. 10H2O 

0 

27.40 

2.64 

26.61 

3.41 

26.14 

44.8 

i .  38 

53.0 

11.62 

53.3 

0.61 

Na2CO3.10H2O  +  Na2CO3.7H2O 

55.7 

0.53 

Na2C03.7H20 

56.6 

0.51 

62.6 

0.47 

63.2 

0.40 

72.8 

0.15 

Na2C03.7H20 

+  Na2C03.H20 

73.1 

0.11 

Na2C03.H20 

80.0 

0.07 

86.8 

0.06 

93.1 

0.04 

95.1 

0.03 

Na2C03 

95.7 

* 

98.5 

* 

*  Solubility  negligible. 


C  =  NaC2H302 

Acetate 


t  =  25°  (124) 


Wt.  %  B 

Wt.  %  C 

dl6 

n  (A  +  B) 

in  soln. 

soln. 

NaC2H302 

0.0 

55.75 

1.209 

8.9 

53.22 

1.162 

32.0 

45.59 

1.104 

51.0 

36.44 

1.034 

70.2 

22.18 

0.941 

81.4 

11.74 

0.876 

91.4 

6.28 

0.834 

99.9 

7.31 

0.823 

C  =  NasCcHsOv.SKHaO 


Citrate 
t  =  25°  (124) 
Na.C6H607.5MH20 


9.0 

8.9 


48.10 

38.90 


1.2760 


C  =  Na3CeH607.6KH20.— 

C  =  NaCcH3NC103.— (Cont’d) 

(' Continued ) 

Vol.  %  B 

g  C/1  soln. 

Wt.  %  B 

Wt 

%c 

df 

in  (A  +  B) 

in  (A+B) 

in 

soln. 

soln. 

NaCcHsNClOs.ILO 

Na3C6H607.5>2'Ii20 

40 

29.90 

17.0 

29.30 

1 . 1290 

45 

31.90 

26.4 

15.70 

1.0370 

50 

30.68 

41.7 

3.70 

0.9473 

55 

27.24-29.08 

51.0 

1.35 

0.9166 

60 

31.46 

70.2 

0.09 

0 . 8654 

65 

31.10 

99.9 

0 . 7894 

70 

26.04 

C  =  NaC6H5S04.2H20 

80 

18.60 

p-Phenolsu  1  fon  ate 

90 

8.70 

* 

=  25°  (124) 

95 

6.16 

Wt.  %  B 

Wt 

%c 

dl6 

100 

6.80 

in  (A  +  B) 

in 

soln. 

soln. 

NaC6Ht.SO4.2H2O 

C  =  NaC6H;tN205.H20 

0.0 

19.38 

1.079 

2,  4-Dinitrophenate 

8.9 

17.46 

1.057 

t  =  25°  (38) 

17.0 

15.98 

1.038 

NaC6H3N206.H20 

26.4 

14.47 

1.016 

0 

44.61 

51.0 

9.5 

0.952 

10 

35.16 

70.2 

£ 

.03 

0.886 

15 

32.46 

89.6 

1 

.16 

0.821 

20 

31.88 

99.9 

1 

.49* 

25 

30.90 

*  C  became  opaque. 

30 

31.48 

c 

=  NaC6H4N03 

35 

32.60 

p-N  itrophenate 

40 

33.86 

< 

=  25°  (38) 

50 

34.70 

Vol.  %  B 

g  C/1  soln. 

55 

33.92 

in  (A  +  B) 

60 

32.14 

NaC6H4N03.4H20 

70 

26.30 

0 

56.35 

75 

21.74 

10 

51.50 

80 

17.98 

15 

50.07 

85 

12.58 

30 

51.84 

90 

8.18 

40 

53.44 

95 

5.66 

45 

52  97 

100 

26.71 

NaC6H4 

N03.2H20 

C  =  NaC6H2N307 

0 

56.40 

Picrate  (38) 

10 

51.68 

NaCeH2N  3O7.H2O 

15 

50.19 

t  = 

=  0° 

20 

50.07 

0 

18.24 

25 

50.88 

5 

14.26 

30 

51.56 

10 

11.69 

35 

52.81 

15 

9.64 

40 

53.44 

20 

8.16 

45 

53.13 

25 

7.21 

50 

52.00 

30 

7.18 

60 

47.49 

35 

7.55 

65 

43.78 

40 

8.43 

70 

38.95 

45 

10.42 

80 

27.53 

50 

11.25 

85 

20.45 

55 

12.93 

90 

14.95 

60 

12.77 

95 

12.56 

80 

8.84 

100 

44.12 

90 

5.47 

C  = 

NaC6H3NC103 

95 

4.493 

2-Nitro-4-chlorophenate 

100 

2.683 

t 

=  25°  (38) 

t 

=  25° 

NaC6H3NC103.H20 

0 

42.80 

0 

27.02 

5 

37.41 

10 

23.74 

10 

33.26 

20 

23.14 

20 

28.16 

25 

24.04 

25 

27.44 

30 

25.76 

30 

27.89 

35 

27.08 

35 

29.94 

C  =  NaCcH2N307.— (Cant’d) 


Vol.  %  B 
in  (A  +  B) 

g  C/1  soln 

NaC6H2N307.II20 

t  = 

25° 

40 

31.45 

45 

33.13 

50 

34.09 

60 

32.45 

65 

30.47 

70 

27.77 

80 

19.48 

85 

15.37 

90 

12.47 

95 

8.73 

100 

44.38 

C 

=  NaC7H502 

Benzoate 

t  =  25°  (124) 

Wt.  %  B 

Wt 

%c 

d26 

in  (A  +  B) 

in 

soln. 

soln. 

NaC7H602 

0.0 

35.99 

1.155 

8.9 

35.53 

1.137 

32.0 

31.74 

1.082 

51.0 

25 . 43 

1.016 

70.2 

15.25 

0.927 

91.4 

2 

.25 

0.825 

96.3 

1 

.  05 

0.807 

99.9 

0.58 

0.795 

C 

=  NaC7H503 

Salicylate 

< 

=  25°  (124) 

NaC7H503 

0.0 

53 

.56 

1.252 

8.9 

52 

.10 

32.4 

47 

.40 

1.169 

51.6 

41 

.93 

1.102 

71.5 

32 

.10 

1.010 

92.6 

11 

.75 

0.864 

96.6 

6 

.56 

0.828 

99.9 

Q 

.82 

0.805 

C  = 

Na3C9H5S208 

Disulfocinnamate  (86) 

t° 

Vol. 

%  B 

Wt.  %  c 

in  (A  +  B) 

in  soln. 

Na3C8H6S2C 

*8 

Room 

40 

6 

B.  P. 

40 

23 

C  = 

=  KF 

t 

=  23- 

-25°  (44) 

Wt.  %  B 

g  C/kg  (A  +  B) 

in  (A  +  B) 

IvF 

99.6 

47.9 

KF  +  KF.2H20 

97.5 

15.41 

KF.2H20 

84 

11.7 

C  =  KC1 

Mol  B/kg  A  |  g  C/kg  A 
KC1 

t  =  0°  (5) 

0  285.2 

0.25  278.0 
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C2H60. — ( Continued ) 
C  =  KC1. — ( Continued ) 
Mol  B/kg  A  |  g  C/kg  A 
KC1 

t  =  0°(5) 


0.50 

271.1 

1.0 

256.5 

3.0 

208.8 

t  =  2 

5°  (4) 

0 

359.7 

0.25 

353.8 

0.50 

346.2 

1.0 

333.8 

2.0 

315.6 

5.0 

258.9 

C  = 

KCIO4 

t  =  14 

[°  (103) 

Vol.  %  B 

g  C/1  soln. 

in  (A  +  B) 

KCIO4 

94.7 

0.15 

58.5 

2.6 

42.4 

3.9 

27.3 

5.7 

13.2 

7.8 

7.1 

9.2 

0 

12.4 

Vol.  %  B 
in  (A  +  B) 


t  =  25.00°  (39) 


g  C/kg  (A  +  B) 


50 

75 


t 


IvC104 

7.90 
3.13 

25.2°  (136) 


Vol.  %  B 
in  (A  +  B) 


g  C/kg  soln. 


ICCIO4 


0 

51.2 

93.5 

98.8 


20.85 

7.54 

0.51 

0.19 


Vol.  %  B 
in  (A  +  B) 


t  =  40.00°  (39) 


g  C/kg  (A  +  B) 


KCIO4 


50 

75 


14.22 

5.48 


C  =  KBr 

Mol  B/kg  A  |  g  C/kg  A 
KBr 

t  =  0°  (5) 

536.8 


0.0 

0.25 

0.50 

1.0 

3.0 

0.0 

0.25 

0.50 

1.0 

3.0 

5.0 


t  =  25°  (4) 


529.3 

502.9 

491.8 

455.3 

) 

688.4 

683.9 
669.3 

652.2 

591.3 

549.9 


C  =  KI 

t  =  25°  (4) 


Mol  B/kg  A 

g  C/kg  A 

KI 

0.0 

1487.9 

0.25 

1481.4 

0.50 

1471.0 

1.0 

1449.3 

3.0 

1383.7 

5.0 

1337.1 

c  =  k2so4 

t  =  25°  (5) 
K2S04 

0  122.5 

1.0  86.75 

t  =  25°  (42) 

Wt.  %  soln. 


B 

c 

k2so4 

1.35 

9.17 

4.80 

6.90 

7.80 

4.96 

9.70 

4.32 

12.34 

3.57 

14.51 

2.71 

15.26 

2.66 

20.50 

1.83 

26.91 

0.97 

35.97 

0.41 

43.90 

0.22 

69.26 

0.016 

C  = 

KNO, 

t  =  25°  (5) 

Mol  B/kg  A 

g  C/kg  A 

kno3 

0 

384.5 

0.25 

368.3 

0.50 

354.4 

1.0 

327.0 

C  = 

k2co3 

t  =  23- 

-25°  (44) 

Wt.  %  B 

g  C/kg  (A  +  B) 

in  (A  +  B) 

k2co3 

99.6 

16.3 

2K2C03.3H20 

97.5 

0.54 

c  =  kc2h3o2 

Acetate 
t  =  25°  (124) 


Wt.  %  B 

Wt.  %C 

in  (A+B) 

in  soln. 

soln. 

KC2H302 

0.0 

68.73 

1.417 

32.0 

67.74 

1.336 

51.0 

62.50 

1.255 

70.2 

55.30 

1.154 

89.6 

35.70 

0.997 

96.2 

22.90 

0.909 

99.9 

14.50 

0.857 

C  =  K2C4H406.MH20 
Tartrate 
t  =  18°  (ioi) 


Vol.  %  B 
in  (A  +  B) 

g  C/1  soln. 

k2c4h4o«.mh2o 

0 

4.903 

50 

3.582 

80 

2.935 

100 

2.566 

C  =  KHC4H406 

Bitartrate 
t  =  14°  (103) 
KHC4H4O6 


94.7 

58.5 

42.4 

27.3 

15.9 

8.7 

0 


0.05 

0.2 

0.42 

0.77 

1.5 

2.2 

4.8 


t  =  25°  (124) 


Wt.  %  B 

Wt.  %  C 

df 

in  (A  +  B) 

in  soln. 

soln. 

KHC4H4O6 

0.0 

0.649 

1.002 

8.9 

0.382 

0.986 

17.0 

0.242 

0.975 

26.4 

0.157 

0.961 

51.0 

0.062 

0.911 

89.6 

0.018 

0.816 

99.9 

0.010 

0.789 

C  =  KSb0C4H406.MH20 
Tartar  emetic 
t  =  25°  (124) 


KSb0C4H406.KH20 

0 

7.85 

1.052 

8.9 

4.20 

1.011 

17.0 

2.49 

0.988 

26.4 

1.16 

0.966 

51.0 

0.22 

0.911 

70.2 

0.06 

0.865 

89.6 

Tr. 

0.816 

99.9 

Tr. 

0.788 

C  =  KsC6H607.H20 
Citrate 
t  =  25°  (124) 
K3C6H  &O7 .  H  20 


0 

64.50 

1.5180 

Upper  layer 

32.0 

0.2 

51.0 

0.38 

70.2 

0.10 

0.8366 

Lower  laye 

r 

8.9 

60.00 

1.4920 

32.0 

61.60 

1.4930 

51.0 

62.50 

70.2 

62.30 

One  liquid  phase 

81.4 

0.038 

0.8356 

91.6 

0.016 

0.8139 

99.9 

0.014 

0.7896 

C  =  KC6H2N307 
Picrate 
t  =  25°  (38) 


Vol.  %  B 

g  C/1  soln. 

in  (A  +  B) 

KC6H2N307 

0 

6.45 

10 

5.59 

15 

4.75 

20 

4.50 

25 

4.53 

30 

4.72 

35 

4.84 

40 

5.33 

45 

5.60 

50 

5.82 

55 

5.98 

60 

5.74 

65 

5.46 

70 

4.85 

75 

4.10 

80 

3.26 

85 

2.27 

90 

1.74 

95 

1.00 

100 

1.84? 

C  = 

EC2SiF  6 

t  =  14°  (103) 

K2SiF6 

94.7 

0.0096 

42.4 

0.05 

27.3 

0.09 

15.9 

0.21 

8.7 

0.46 

0 

0.9 

C  =  K2PtCl6 

t  =  14°  (103) 

K2PtCl6 

94.7 

0.05 

58.5 

0.2 

42.4 

0.5 

27.3 

1.4 

15.9 

2.6 

8.7 

4.2 

0 

9.3 

C  -  K3Co(N02)6.1KH20 

t  =  14°  (103) 

K3Co(N02)6.lKH20 

94.7 

0.026 

42.4 

0.033 

27.3 

0.036 

15.9 

0.056 

8.7 

0.09 

0 

0.21 

Wt.  %  B 
in  (A  +  B) 


C  =  KNaC4H40 

Tartrate 
t  =  25°  (124) 

Wt.  %  C 
in  soln. 


KNaC4H406 


0.0 

8.9 

17.0 

26.4 


53.33 

43.26 

31.49 

17.63 


soln. 

1.310 
1.229 
1 . 152 
1 . 065 
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C  =  KNaC4H406. — ( Cont’d ) 


Wt.  %  B 

Wt.  %  c 

dj# 

n  (A  +  B) 

in  soln. 

soln. 

KNaC4H406 

41.7 

5.09 

0.955 

51.0 

2.20 

0.922 

81.5 

0.04 

0.838 

99.9 

Tr. 

0.789 

C 

=  RbC104 

(39) 

Vol.  %  B 

g  C/kg  (A  +  B) 

in  (A  +  B) 

25° 

RbCKL 

O 

O 

50 

5.20 

9.54 

75 

2.04 

3.70 

C 

=  CsC104 

(36) 

25° 

CsC104 

0 

0 

50 

8.79 

15.22 

75 

3.65 

6.35 

C  =  CsGa(S04)2.12H20 
t  =  25°  (29) 


Vol.  %  B 

g  C/1  soln. 

in  (A  +  B) 

CsGa  (S04)  2. 12H20 

0 

15.1 

50 

0 . 0387 

70 

0 . 0356 

C  =  Soaps,  r.  (137) 


C2H6O2 

Ethylene  glycol 

c  =  k2so4 

t  =  25°  (42) 
Wt.  %  soln. 

B  I  C 


K2SO4 


3 

16 

9 

67 

9 

78 

7 

69 

18 

47 

5 

74 

32 

11 

3 

57 

49 

03 

1 

83 

C3H4O4 

Malonic  acid 


C  =  CLH5NO4 

o-Nitrobenzoic  acid 
t  =  25°  (74) 
Mol/1  soln. 

B  |  C 
C7H5NO4 


0.03126 
0 . 1009 
0.2004 


0.0428 
0.04153 
0 . 03967 


C  =  C7H603 
Salicylic  acid 
t  =  25°  (74) 
CyPLOs 


0.03126 

0.01485 

0.1009 

0.01408 

0.2004 

0.01362 

C3H5IO0 

C  =  CaCl2.- 

— ( Continued ) 

d-Iodopropionic  acid 

Wt.  %  soln. 

C  =  NaC3H4I02 

C 

p  -1 0  do  p  ro  p  io  natc 

t  = 

28° 

t  =  25°  (127) 

CaCl2. 

6H20 

Mol  B/l  soln. 

Mol  C/1  (A  +  B) 

0.0 

46.1 

CsHJCL 

5.9 

45.9 

0.040 

0 

CaCl2.6H20  +  CaCl2.4II20 

0.63 

1.0 

10.8 

44.4 

4 tj  r\ 

13.4 

2.H12W 

44.4 

(J3H.6O 

15.0 

43.9 

Acetone 

CaCl2.4H20  +  CaCl2.3C3H0O 

C  =  Ci2H220ii»  Sucrose 

15.3 

44.2 

See  also  Vol.  Ill,  p.  401 

CaCl2.3C3II«0 

t  =  25°  (85) 

15.7 

42.9 

Wt.  %  aqueous  sugar  soln. 

20.5 

40.5 

B 

C 

21.1 

40.4 

582 

10 

Aqueous  layer 

250 

20 

21.03 

40.30 

150 

30 

19.85 

34.38 

92.8 

40 

19.08 

29.99 

48.1 

50 

19.97 

25.63 

24.2 

60 

21.76 

21.77 

12.8 

70 

26.45 

16.60 

41.50 

9.58 

C  = 

CllCl2 

47.60 

7.33 

t  =  30°  (69) 

61.50* 

3.50* 

Wt.  %  soln. 

Acetone  layer 

B 

C 

61.50* 

3.50* 

CUCI2.2H2O 

73.50 

1.31 

0.0 

43.95 

77.50 

0.18 

5.00 

41.00 

89.20 

0.04 

13.16 

37.47 

92.35 

0.01 

19.10 

35.58 

99.30 

0.01 

32.90 

29.18 

99.90 

0.0 

42.50 

26.20 

*  Critical  solution,  composition  by 

49.03 

22.90 

extrapolation. 

67.43 

14.97 

c  = 

BaCl2 

76.40 

11.80 

t  =  18°  (69) 

82.20 

9.77 

BaCl2.2H20 

92.98 

4.70 

0.0 

26.04 

CuCl2.2C3H60 

9.3 

21.20 

98.97 

1.03 

15.1 

17.69 

33.3 

9.75 

C  =  CaCl2 

(69);  Cf.  (43) 

41.3 

7.18 

t  = 

=  0° 

60.0 

3.28 

CaCl2.6H20 

73.7 

2.40 

0.0 

37.3 

98.8 

0.01 

10.3 

33.9 

C  = 

Li2S04 

16.6 

32.3 

t  =  28°  (69) 

18.9 

31.2 

Li2S04.H20 

27.0 

30.6 

0 

25.20 

28.45 

30.45 

4.90 

21.00 

Aqueous  layer 

Aqueous  layer 

30.27 

30.55 

7.38 

19.65 

29.3 

27.53 

11.80 

16.10 

31.6 

18.12 

15.70 

13.20 

41.6 

10.10 

27* 

8* 

65 

3* 

Acetone  layer 

Acetone  layer 

27* 

8* 

65 

3* 

39.65 

19.65 

84.2 

0.10 

48.50 

2.00 

93.1 

0.04 

56.10 

0.90 

98.3 

0.01 

One  liquid  phase 

99.9 

,  0.0 

63.4 

0.6 

C  =  LLSO4. — ( Continued, ) 
Limiting  conjugate  solutions 


t° 

Wt.  %  soln. 

B 

C 

Aqueous  layer 

35 

6.75 

19.90 

28 

7.38 

19.65 

18 

7.34 

19.68 

0 

8.70 

19.05 

Acetone  layer 

35 

58.4 

0.76 

28 

56.1 

0.90 

18 

53.5 

1.42 

0 

43.5 

3.00 

*  Critical  soln.  Inferior  critical 
temperature  at  —20°. 


C  =  NaCl 

t  =  20°  (69);  cf.  (43) 


Vol.  %  B 

in  (A  +  B) 


Mol  C/1  soln 


NaCl 


One  liquid  phase 


0 

10 

20 

30 


5.379 

4.646 

3.948 

3.301 


Two  liquid  phases 
32  3.085 

87  0.077 


One  liquid  phase 


88 

89 

90 


0.073 

0.056 

0.043 


t  =  25° 


Wt.  %  soln. 

B  |  C 
NaCl 


0.0 

26.60 

8.6 

22.66 

13.9 

20.38 

Aqueo 

us  layer 

20.4* 

17.58 

22.6 

16.20 

28.3 

12.97 

40.8 

8.60 

54. 5f 

5.5f 

Acetone  layer 

54. 5t 

5.5f 

66.8 

2.61 

76.4 

0.98 

81.7 

0.57 

84.1* 

0.44 

One  liquid  phase 

89.6 

0.30 

100 

0.00 

*  Limiting  conjugate  layers, 
t  Critical  solution. 


C  =  Nal,  v.  (89) 


C  =  Na2S04  (69) 
t  =  28° 
Na2SO4.10H2O 
0  25.80 

4.4  20  30 
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C.3HbO. — ( Continued ) 
C  =  Na2S04. — ( Continued ) 
Wt.  %  soln. 

B  |  C 
Na2SO4.10H2O 


8.3 

10.3 

24.7 

33.6 


15.80 

14.20 

4.59 

2.11 


47.0 

0.15 

32 

45.1 

1.06 

55.0 

0.13 

Na2SO4.10H2O 

Na2SO4.10H2O  +  Na2S04 

31 

39.0 

1.82 

88.1 

0.01 

30 

26.0 

5.53 

Na2S04 

29.6* 

12* 

13* 

94.0 

0.00 

*  Critical  solution. 

t  =  31° 
Na2SO4.10H2O 
0.0  |  29.70 

Aqueous  layer 


2.6 

3.1 

7.5 

17* 


27.37 

26.20 

20.40 

12* 


Acetone  layer 


17* 

30.0 

37.1 

39.0 


12* 

4.50 

2.00 

1.82 


One  liquid  phase 


Limiting  conjugate  layers 


Wt.  %  soln. 
B  |  C 
Aqueous  layer 
Na2S04 


5.1 

40 

35 


3.90 

2.80 

1.78 


26.26 

28.06 

28.90 


Na2S04  +  Na2SO4.10H2O 


32 

1.74 

29.54 

Na2SO4.10H2O 

31 

2.60 

27.37 

30 

6.20 

21.20 

29.6* 

12* 

13* 

C  =  Na2S04 


<° 


50 

40 

35 


-( Continued ) 
Wt.  %  soln. 

B  I  C 


Acetone  layer 
Na2S04 
46.3 
45.2 
45.1 


1.09 

1.11 

1.15 


Na2S04  +  Na2SO4.10H2O 


C  =  NaNC>3  (69) 


Wt.  %C  in  soln. 


Wt.  %  A 
in  (A  +  B) 

One  liquid  phase 
NaN03 
t  =  30° 

100 


95 
90.91 


49.10 
46.96 

45.11 


40 

.0 

1 

70 

80 

40 

10 

Na 

2so4 

70 

35 

08 

84 

1 

0 

02 

60 

29 

80 

t  = 

35° 

50 

24 

34 

Na 

2SO4 

40 

18 

55 

0 

33 

1 

30 

11 

35 

Aqueous  layer 

20 

7 

10 

1 

.78 

28 

90 

10 

1 

89 

3 

.50 

25 

20 

t  = 

O 

O 

4 

.65 

23 

23 

100 

51 

1 

10 

.60 

17 

00 

91 

53 

47 

7 

16 

¥ 

12 

83 

19 

43 

9 

Acetone  layer 

74 

81 

39 

9 

16 

¥ 

12 

65 

71 

36 

7 

22 

.3 

7 

71 

55 

89 

31 

6 

32 

4 

3 

51 

46 

10 

24 

7 

36 

2 

2 

44 

35 

18 

18 

7 

45 

.1 

1 

15 

24 

03 

9 

8 

One 

liquid  phase 

12 

38 

3 

1 

65 

.60 

0 

09 

t  = 

43.5° 

B 

0 

4.9 

15.5 

24.8 


Wt.  %  soln. 


NaN03 


C 

52.30 

48.15 

40.0 

33.90 


Aqueous  layer 


34.4 

41.1 


27.55 

23.30 


Acetone  layer 


65.1 

72.8 


10.60 

8.06 


Critical  temperature  =  41.3°. 


C  =  NaC6H3N205.H20 

C  =  KC6H21S 

rs07.-  -( Cont’d ) 

Dinitrophenate 

Vol.  %  B 

g  C/1  soln. 

t  =  25°  (38) 

in  (A  +  B) 

Vol.  %  B 

g  C/1  soln. 

KC6H2N307 

in  (A  +  B) 

30 

11.40 

NaC6H3 

n2o6.ii2o 

40 

15.55 

0 

44.61 

50 

21.06 

10 

48.59 

60 

26.15 

20 

54.70 

70 

30.90 

30 

60.86 

80 

33.40 

40 

68.50 

90 

30.84 

50 

74.42 

100 

10.80 

60 

77.84 

70 

75.68 

80 

65.36 

C3H6O2 

90 

43.56 

Propionic  acid 

100 

10.85 

C  = 

CioHs 

.Naphthalene 

C  = 

=  KF 

Wt.  %  soln. 

t  =  20°  (43) 

B 

c 

Wt.  %  soln. 

CioHa 

B 

C 

t  = 

=  0° 

KF.2H20 

69.1 

1.5 

1.42 

32.58 

78.6 

3 

5.81 

20.19 

86.6 

6 

9.87 

16.13 

89.6 

9.97 

11.81 

14.69 

t  = 

25° 

17.57 

11.43 

26.9 

0.1 

17.81 

11.19 

38.1 

0.3 

22.48 

9.52 

49.6 

0.75 

25.38 

8.62 

58.7 

1.5 

28.41 

7.59 

67.3 

3 

28.53 

7.47 

74.3 

6 

C  = 

k,so4 

80 

10.92 

t  —  room  (42) 

80.4 

16.3 

k2so4 

78.8 

20.95 

4.92 

7.20 

10.06 

5.02 

C  =  AgC3H502 

16.23 

2.96 

Propionate 

24.31 

1.50 

t  =  25°  (81) 

37.19 

0.47 

Mol  B/l 

g  C/1  soln. 

46.29 

0.20 

(A  +B) 

62.40 

0.03 

AgC 

3H5O2 

C  = 

O  3 

0 

9.04 

II 

to 

0 

0 

W 

1.00 

8.58 

2K2C03.3H20 

2.00 

8.01 

32.0 

6.67 

2.97 

7.60 

32.5 

6.02 

4.95 

6.78 

40.0 

3.51 

6.97 

5.78 

42.10 

2.92 

8.56 

4.96 

44.87 

2.38 

11.40 

3.16 

48.70 

1.72 

13.03 

2.17 

48.97 

1.59 

52.11 

1.21 

C  tHsO 

55.67 

1  11 

64.0 

0.7 

Propyl  alcohol 

c  = 

^  10-H-8 

C  =  KCcH2N307 

Naphthalene  (20) 

Picrate 

Wt.  %  soln. 

t  =  25°  (38) 

B 

C 

Vol.  %  B 

g  C/1  soln. 

CioH8 

in  (A  +  B) 

t  = 

=  0° 

KC6H2N307 

23.7 

0.105 

0 

6.45 

27.4 

0.214 

10 

7.26 

33.7 

0.432 

20 

8.76 

45.1 

1.110 
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C  =  CioHg. — ( Continued ) 
Wt.  %  soln. 


B 


58.8 

69.7 

80.4 

85.5 


C10HS 
t  =  25° 


C 


2.28 

3.61 

5.81 

7.84 


C 

Mol  B/kg 
A 


NaCl  (5) 
g  C/kg  A 


0° 

NaCl 


25° 


0 

0.25 

0.50 

357.8 

351.2 

345.6 

363.0 

355.8 

350.2 

C  =  KC1  (5) 

|  0°  |  25° 

KC1 

0 

283.6 

365.1 

0.25 

274.1 

355.4 

0.50 

265.5 

347.7 

1.0 

248.0 

331.5 

C3H8O3 

Glycerol 
C  =  HgCl2 
t  =  25°  (97) 

%  B  in  (A  +  B)|  g  C/kg  soln. 
HgCl2 

0 


5.08 

15.10 

25 

35 

50.18 

75.05 

100 


67.6 

72.0 

83.3 

97.2 

111.0 

148.8 

265.3 

442.3 


C  =  A1(NH4)(S04)2.12H,Q  (3i) 


C  =  Ca(OH) 
t  =  25°  (18) 
Wt.  %  soln. 


B 

C 

soln. 

Ca(OH)2 

0 

0.117 

3.50 

0.178 

1.008 

15.59 

0.413 

17.84 

0.48 

1.042 

34.32 

0.88 

1.088 

55.04 

1.34 

1.149 

df 


C  =  k2so4 
t  =  25°  (42) 


C  =  K2S04. — ( Continued ) 
Wt.  %  soln. 

B 


57.22 

67.94 

78.18 

98.28 


C 

A 

B 

so4 

c7h6o: 

2.07 

24 

96.86 

3.02 

1.53 

35-36 

95.73 

3.98 

0.98 

45-46 

93.52 

5.34 

0.73 

49-50 

90.03 

8.51 

C  =  Alkaloids,  v.  (9) 

c4h4n2 

Succinonitrile 

c  =  c4h10o 

Ethyl  ether  (116) 

Mol  %  soln. 

A  |  B  |  C 
One  liquid  phase 
Ice  T  C4H4N2 
Ether  layer 
-16  |  4.4  |  2.9 

Aqueous  layer 


4.5 

1.2 


95.5 

98.71 


1.1 

1.29 


92.7 

3.3 

0 


Two  liquid  phases 
C4H4N2 
Ether  layer 


-  4.5 

6.3 

3.5 

90.1 

-  2.5 

6.6 

4.0 

89.3 

1-2 

7.5 

4.9 

S7.5 

Aqueous  layer 

-  4.5 

95.5 

1.1 

3.3 

-  2.5 

95.4 

1.3 

3.2 

1-2 

95.1 

1.6 

3.1 

Three  liquid  phases 
Ether  layer 


1-2 

7.5 

4.0 

87.5 

10-11 

8.5 

5.3 

86.1 

20-21 

9.0 

5.4 

85.5 

30-31 

9.4 

5.4 

85.0 

Aqueous  layer 

1-2 

95.1 

1.6 

3.1 

10-11 

95.4 

2.1 

2.5 

20-21 

95.3 

2.6 

2.0 

30-31 

94.6 

3.6 

1.8 

Nitrile  layer 

1-2 

27.9 

55.6 

16.4 

10-11 

30.5 

52.1 

17.3 

20-21 

37.9 

45.5 

16.5 

30-31 

45.1 

39.5 

15.3 

c  =  c7h6o2 

Benzoic  acid 

Mol  %  soln. 
t°  A  |  B  |  C 

One  liquid  phase 
C7He02  C4H4N2 


Wt.  %  soln. 

0 

98.48 

1.47 

0.04 

B 

C 

11-12* 

97.5 

2.4 

0.08 

k2so4 

11-12 

32.0 

64.9 

3.1 

8.96 

8.87 

24 

19.6 

77.4 

3.0 

13.36 

7.69 

34 

12.9 

84.2 

2.9 

20.34 

6.47 

Two  liquid  phases 

24.15 

5.83 

Aqueous  layer 

33.73 

4.44 

C4H4N 

40.40 

3.65 

11-12* 

97.5 

2.4 

0.08 

43.52 

3.38 

15 

97.38 

2.58  0.04 

50.18 

2.69 

18.5 

97.5 

2.5 

0 

c  =  c7h6o2. 

t° 


Nitrile  layer 
C4H4N  2 


1 1-12* 
15 

18.5 

24 

35-36 

45-46 

50 

51 1 


■( Continued ) 
Mol  %  soln. 

C 


0.126 

0.28 

0.69 

1.46 


3.1 

1.3 
0 

4.0 

4.9 

5.4 
3.8 

2.5 


32.0 

64.9 

32.5 

66.2 

28 

72 

c7h6o2 

43.5 

52.5 

53.2 

41.8 

62.1 

32.5 

78.0 

18.2 

85 

12.5 

99.7 
92.35 

86.41 
80.22 
64.07 
47.61 

0 

99.4 
97.13 
93.6 
84.93 
72.70 

53.8 

30.41 
0 

72.5 
58.79 
48.24 
30.51 

0 


Mol  %  soln. 

I  B  | 
c7h6o2 

i  =  69° 

0 

5.56 
9.40 
13.04 
24.41 
39.73 
93 

t  =  87c 
0 

1.21 
2.4 
3.35 
6.73 
20.92 
46.67 
88 

t  =  88  -  89° 
0 

3.67 
11.15 
38.13 
80.8 


0.3 

2.08 

4.19 

6.74 

11.51 

12.66 

7 

0.61 

1.66 

7.0 

11.71 

20.57 

25.28 

22.61 

12 

27.5 

37.53 

40.61 

31.26 

19.2 


*  Quintuple  point,  t  Critical  solution. 

C4H2N  0O4 

Alloxan 

C  =  C8H6N408,  Alloxantin 
t  =  25°  (12) 

Mol /kg  H20 


B 

c 

C4H2N2O4  CsHUN^g 

0.0573 

0.00269 

0.0407 

0.00318 

0.0310 

0.00359 

0.0295 

0.00364 

0.0276 

0.00391 

0.0146 

0.00498 

0.00920 

0.00598 

0.00703 

0.00650 

0.00400 

0.00735 

0.00193 

0.00812 

0.00161 

0.00819 

0.00114 

0.00849 

0 . 00082 

0 . 00869 

C4He04 

Succinic  acid 


c  =  c4h10o 

Ethyl  ether  0  42) 

Wt.  %  soln. 

B  I  C  A  I  B 


Aqueous  layer  Ether  layer 
C4Ho04 
t  =  15° 


5. 

05 

0 

0 

0. 

353 

5. 

11 

0. 

34 

0. 

03 

0 

39 

5. 

18 

1. 

60 

0. 

41 

0 

61 

5. 

36 

4. 

22 

0. 

51 

0. 

68 

5. 

44 

5 

37 

0. 

76 

0 

86 

5. 

49 

5. 

86 

1. 

27 

1. 

9 

5. 

68 

8 

22 

1. 

33 

1 

24 

3. 

47 

8 

25 

1 

41 

1 

29 

3 

22 

8. 

07 

1 

36 

1. 

03 

1 

73 

7 

94 

1 

17 

0 

59 

0 

7 

83 

1 

04 

0 

t  = 

20c 

6 

30 

0 

0 

0 

0 

420 

6 

39 

1 

00 

0 

30 

0 

60 

6 

53 

2 

83 

0 

56 

0 

75 

6 

64 

3 

88 

0 

83 

0 

97 

7 

01 

6 

77 

1 

12 

1 

20 

7 

00 

6 

92 

1 

53 

1 

48 

7 

10 

7 

23 

1 

34 

1 

12 

4 

88 

7 

16 

1 

40 

0 

86 

3 

03 

7 

01 

1 

23 

0 

53 

0 

6 

89 

1 

10 

0 

t  = 

25‘ 

7 

67 

0 

0 

0 

487 

7 

73 

0 

49 

0 

22 

0 

66 

7 

91 

1 

85 

0 

60 

0 

90 

7 

95 

2 

10 

0 

62 

0 

91 

7 

99 

3 

53 

0 

68 

0 

95 

8 

12 

3 

26 

1 

07 

1 

.27 

8 

21 

4 

02 

1 

24 

1 

.34 

8 

23 

3 

89 

1 

39 

1 

.49 

8 

31 

4 

28 

1 

66 

1 

69 

8 

49 

5 

49 

1 

.53 

1 

.21 

8 

62 

6 

.14 

1 

.51 

1 

.21 

8 

67 

6 

.03 

1 

.42 

0 

.80 

8 

.76 

6 

.56 

1 

.41 

0 

.79 

6 

.44 

6 

.39 

1 

.29 

0 

.41 

4 

.38 

6 

.24 

1 

.19 

0 

2 

.27 

6 

.09 

0 

6 

.00 

C  =  LiCl;  t  =  25°  (54) 


Mol  B/l 

Mol  C/1  soln. 

(A  +B) 

c4h6o4 

0 

0.672 

0.18 

0.60 

0.55 

0.53 

1.36 

0.40 

2.76 

0.25 

4.16 

0.17 

5.46 

0.12 

C  =  NaCl; 

t  =  25°  (54) 

c4h6o4 

0 

0.672 

0.32 

0.63 
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C4H604. — ( Coni' d ) 


C  =  NaCl- 

— ( Continued ) 

Mol  B/l 
(A  +  B) 

Mol  C/1  soln. 

C4H6O4 

0.56 

0.59 

1.10 

0.52 

2.26 

0.41 

4.95 

0.23 

C4H6O4  -J-  NaCl 
5.35  |  0.21 

NaCl 


5.39 

0.19 

5.44 

0.04 

5.46 

0.0 

C  =  Na2C4H40i 
Succinate  (90) 

P  =  C4HeO4.Na2C4H4O4.6H2O 


C  =  Na2C4H404. — ( Cont'd ) 
g/kg  soln. 

B  I  C 


t  =  37.8°* 
B  +  D  +  F 


254.6 


196.0 


t  =  38.7° 

D  +  F 

164.5  |  224.8 


192.7 
229.0 

253.3 
269.6 

287.3 

309.8 

317.3 


t  =  50° 

B 

59.5 

102.5 

126.0 

154.9 

189.4 

B  +  F 
|  196.6 


E  =  Na2C4H404.6H20 
F  =  C4H604.Na2C4H40 
G  =  Na2C4H404.H20 

g/kg  soln. 

B  |  C 
t  =  0° 

B 


26.8 

47.6 

32.3 

58.3 

53.8 

B  +  D 

71.3 

82.7 

D 

62.6 

86.7 

47.4 

96.8 

34.9 

117.4 

23.4 

156.2 

D  +  E 

19.0 

183.6 

E 

16.7 

180.7 

9.4 

178.7 

176.6 

t  = 

25° 

B 

71.1 

102.6 

36.8 

119.8 

64.9 

133.5 

89.9 

155.3 

126.4 

B  +  D 

169.0 

152.6 

D 

138.3 

159.7 

119.8 

165.0 

84.1 

188.9 

56.5 

227.1 

I 

3 

40.9 

268.8 

34.6 

266.9 

23.8 

265.0 

8.5 

261.1 

258.7 

t  =  34.9°* 

D  +  E  +  F 
56.0  |  308.0 


F 


287.1 

202.2 

265.1 

207.2 

236.1 

215.0 

219.8 

217.0 

184.4 

225.3 

170.0 

232.6 

155.7 

238.0 

130.9 

255.3 

94.6 

282.8 

73.8 

304.8 

42.1 

369.5 

F 

+  E 

42.0 

373.8 

E 

38.8 

368.5 

26.6 

366.7 

363.7 

365.0 

t  = 

63.4°* 

E  + 

£T  _i_  Q 

36.5 

429.3 

t  = 

64.9° 

E  +  G 

455.3 

t  = 

75° 

B 

376.0 

403.8 

82.2 

425.0 

131.4 

443.8 

169.3 

454.0 

187.1 

B  +  F 

459.9 

195.6 

F 

453.2 

195.2 

423.4 

203.5 

409.2 

206.3 

391.8 

211.0 

356.6 

218.8 

331.7 

219.7 

319.5 

227  6 

321.7 

219.1 

313.2 

223.7 

294.0 

232.8 

268.2 

243.0 

C  =  Na2C  4H4O  4.— (Cont’d) 
g/kg  soln. 


B 

c 

F 

205.0 

263.5 

193.4 

269.0 

152.8 

294.5 

77.9 

361.1 

49.3 

412.6 

F  H 

-  G 

40.1 

452.8 

G 

31.7 

453.6 

12.3 

459.3 

464.3 

Triple  point. 

C  =  KC1 
t  =  25°  (54) 

Mol  B/l  soln.  lMolC/1  (A+  B) 
C4H0O4 


0 

52 

3 

00 

kO 

0 

59 

2 

02 

0 

63 

1 

04 

0 

64 

0 

38 

0 

672 

0 

C  =  KBr 

t  =  25°  (54) 
C4H604 


0.53 

4.22 

0.59 

2.19 

0.64 

0.55 

C  =  KI 


t  =  25°  (54) 
C4H604 


0.66 

0.62 

0.67 

0.28 

C4H6O5 


Malic  acid 


C  =  Cu(OH)2,  y.  (141) 

C4H6O5 

Acetic  anhydride 
C  =  Na20  (32) 

D  =  NaC2H302.3H20 
E  =  NaC2H302.C2H402 
F  =  NaC2H302.2C2H402 
G  =  C2H402 
H  =  NaC2H302 
Wt.  %  soln. 

B  |  C 
t  =  5° 

D 

28.41  |  10.14 

D  +  E 

40.24  |  10.08 

E 

43.89  I  9.03 
46.38  |  8.88 

F 


49.73 

58.83 

75.98 

92.88 


8.23 

6.72 

4.56 

1.25 


t  =  15° 


H 

0.15  |  29.34 


C  =  Na20. — ( Continued ) 
Wt.  %  soln. 

B  |  C 

D 


4.19 

25.94 

4.88 

22.24 

12.01 

15.49 

23.54 

11.45 

D  +  E 

34.56 

11.25 

E 

39.08 

10.33 

39.73 

10.24 

49.32 

9.16 

E  +  F 

54.34 

8.56 

F 

61.63 

7.06 

68.81 

6.17 

70.55 

5.95 

73.02 

5.52 

77.60 

4.84 

84.15 

3.44 

86.61 

2.87 

90.56 

2.16 

95.87 

1.02 

98.09 

0.79 

t  = 

20° 

F 

76.58 

5.01 

77.33 

4.89 

80.12 

4.36 

84.31 

3.19 

89.75 

2.10 

89.88 

1.88 

92.77 

1.33 

t  = 

25° 

D 

2.04 

24.12 

2.52 

22.55 

3.83 

19.82 

8.55 

14.46 

16.56 

10.07 

40.00 

9.75 

D  +  E 

41.23 

9.77 

E 

43.94 

9.04 

E  +  F 

44.80 

8.96 

F 

45.10 

8.72 

50.03 

7.83 

55.92 

7.00 

60.64 

6.26 

64.79 

5.66 

71.13 

4.95 

79.29 

4.02 

92.29 

1.05 

93.69 

0.95 

94.66 

0.74 

96.16 

0.57 

97.51 

C 

0.42 

1 

76.42 

2.01 

76.34 

2.49 

POLY-COMPONENT  SYSTEMS:  B  =  U4H6  TO  C6H6 


415 


C  =  Na20.— 

-{Continued) 

C  =  Na20.- 

-( Continued ) 

C  = 

H3B03 

Wt.  %  soln. 

Wt.  %  soln. 

t  =  25 

(56) 

B 

C 

B  | 

C 

Mol/1  soln. 

G 

I 

B 

c 

77.30 

2.33 

97.19 

1.19 

H3BO3 

77.67 

3.48 

98.37 

0.93 

0 

0. 

901 

90.31 

1.14 

t  = 

60° 

0. 

75 

1. 

000 

90.07 

1.41 

H 

1. 

5 

1. 

070 

88.97 

1.84 

0.00 

46.22 

3. 

0 

1. 

207 

0  /  .  od 

2  .(Jo 

1.83 

36 . 25 

G  +  F 

2.07 

35.55 

C  4H  fiO  fi 

87.90  | 

2.19 

2.83 

34.60 

dl-Tartaric  acid 

t  = 

30° 

4.56 

31.38 

C  = 

h.,bo3 

I 

1 

7.96 

29.31 

t  = 

25°  (56) 

0.77 

35.31 

14.31 

26.60 

h3bo3 

8.92 

26.25 

15.58 

26.26 

0. 

63 

0. 

986 

D 

25.73 

23.90 

1. 

26 

1. 

046 

9.06 

25.98 

36.17 

T 

21.99 

2. 

47 

1 . 

165 

16 . 0  L 

18.09 

21.88 

13.53 

37.41 

17.75 

c4h7no4 

D  +  E 

49.62 

12.57 

Aspartic  acid 

33.05 

13.24 

60.84 

10.73 

C  = 

Salts 

] 

5 

64.23 

10.27 

t  =  20° 

(145) 

32.90 

13.14 

66.97 

9.86 

Salt 

g  B/l 

Mol  C/1 

65.07 

7.64 

F 

soln. 

(A+B) 

E  4 

F 

77.83 

8.31 

C4ILNO4* 

66.42 

7.67 

84.44 

6.07 

MgCl2. 

6.20 

0.5 

F 

85.71 

5.74 

CaCl2. . 

6.10 

0.429 

69.68 

7.33 

3 

7.43 

0.858 

71.39 

6.94 

90.22 

4.25 

10.00 

1.716 

72.85 

6.61 

94.46 

3.08 

Ca(N03)2. . . . 

7.55 

0.49 

77.76 

5.52 

t  = 

75° 

SrCl2. . 

6.46 

0.5 

83.92 

3.78 

I 

1 

SrBr2. . 

6.48 

0.486 

86.73 

2.94 

0.76 

44.45 

Sr(N03)2 . 

6.08 

0.204 

94.78 

1.27 

2.12 

39.40 

7.57 

0.408 

t  = 

=  45° 

3.24 

35.37 

9.45 

0.816 

H 

5.03 

32.47 

13.60 

1.63 

0.77 

39.82 

15.45 

27.38 

BaCl,.. 

7.00 

0.5 

2.04 

32.69 

26.47 

24.48 

LiCl..  . 

4.88 

1.17 

6.53 

28.86 

36.69 

22.30 

NaCl.  . 

4.76 

0.5 

14.29 

25.58 

] 

E 

5.21 

1.0 

D 

43.06 

17.85 

5.56 

2.0 

18.70 

23.12 

56.53 

12.78 

5.75 

4.0 

18.85 

22.46 

58.69 

12.13 

KC1.  .. 

5.40 

1.0 

19.44 

21.12 

65.71 

11.05 

KBr . . . 

5.00 

0.5 

26.39 

16.04 

68.56 

10.54 

5.45 

1.0 

D  - 

P  E 

77.37 

8.84 

6.40 

2.0 

33.87 

1  16.00 

78.28 

9.02 

7.41 

4.0 

] 

E 

78.75 

8.61 

KI.... 

5.65 

1.0 

36.28 

14.12 

81.49 

7.63 

K2S04. 

0.5 

6.S6 

41.12 

12.61 

89.61 

4.09 

kno3. 

1.0 

6.33 

44.85 

11.81 

90.72 

3.63 

kc2h3o2 . 

1.0 

52.4 

51.00 

10.84 

98.35 

0.44 

♦Solubility  in  pure  H2O 

=  4.10  g/1. 

55.68 

56.37 

10.15 

10.32 

c4h6o6 

c4h8o2 

61.49 

9.34 

d-Tartaric  acid 

Butyric  acid 

65  11 

9  04 

C  =  HgCl2  (97) 

C  = 

UlO-H-8 

65.74 

8.86 

t  = 

25° 

Naphthalene  (20) 

68.21 

8.63 

Wt.  %  B 

g  C/  kg  soln. 

wt. 

Vc 

soln. 

70.06 

8.54 

in  (A  +  B) 

B 

c 

B 

I  c 

75.06 

8.20 

HgCl2 

t  = 

=  0° 

t  = 

=  25° 

V 

10 

63.6 

82  16 

5.54 

20 

58.0 

75.3 

4.12 

55.3 

4.07 

83  64 

4.64 

25 

54.2 

84.3 

8.27 

65.2 

6.07 

85.38 

4.25 

35 

45.8 

S6.9 

9.67 

75 

12.4 

86.39 

4.20 

42.5 

39.9 

76 

15.5 

94.23 

2.36 

50 

33.1 

76.3 

20.7 

c4h10o 


Ethyl  ether 
C  =  Cdl2 


t  =  12°  (140) 

g  A/kg  B  |g  C/kg  (A  +  B) 


Cdl2 


0 

1.0 

3.0 

5.0 

7.0 

9.0 

10.0 

11.0 

11.4* 


1.43 

7.8 

20.7 

33.6 

47.7 

64.6 
73.0 

82.7 

86.8 


*  Saturated  with  H2O. 


C4H12IN 

Tetramethylammonium  iodide 


C  =  KOH 

t  =  25°  (6i) 


g  B/l  soln. 

Mol  C/1  (A  +  B) 

C4k 

[»IN 

52.72 

0 

52.30 

0.057 

51.88 

0.112 

50.40 

0.251 

C5H5N 


Pyridine 
C  =  C12H22O11 
Lactose  (i05) 


rt.  %  B 
(A+B) 

g  C/kg  (A  +  B) 

t  =  1°  |  t  =  25 
C12H220n 

0 

192 

230 

10 

178 

224 

20 

153 

192 

30 

129 

155 

40 

95 

106 

50 

69 

78 

60 

46 

56 

70 

29 

32 

80 

16 

26 

90 

18 

18 

91 

18 

18 

100 

16 

22 

c  =  c18h32o16 

Raffinose 


t  =  25 
Wt.  %  B 
in  (A  +  B) 


(105, 

g  C/kg  (A  +  B) 


0 

10 

20 

30 

40 

50 

60 

70 

80 

90 


c18h32o 


16 


298 

231 

222 

189 

134 

99 

65 

53 

74 

245 
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C  5H  5N . — ( Continued ) 


c  =  c 
wt. 
in  (A 


18H32O16. 


%  B 
+  B) 

C1SH320  16 


-( Continued ) 
g  C/kg  (A  +  B) 


91 

246 

92 

247 

94 

369 

96 

419 

98 

457 

100 

791 

C  =  Various  organic  sub- 
stances,  v.  (2  8) 


c  =  k2so4 

t  =  25°  (42) 
Wt.  %  soln. 

B  |  C 
K2S04 


4.23 

7.95 

13.90 

4.77 

24.51 

2.75 

34.19 

1.47 

46.29 

0.45 

55.93 

0.12 

75.90 

0.006 

C6H3N  3O  7 

Picric  acid 

C  =  c7h5n3o7 

Methylpicric  acid  (74) 


c6h6 

C  =  C6H6Q,  Phenol  (109) 


C  =  AgC104 
t  =  25°  (62) 


Wt.  %  soln. 

df 

B 

( 

"1 

soln. 

AgC104.H20 

0 

84 

.45 

2 

.806 

1.19 

84 

.28 

2 

.823 

AgC104.H20  +  AgC104 

C6H6 

1.70 

84 

10 

AgC104.C6H6 

1.68 

83 

98 

2 

.806 

1.36 

83 

93 

2 

.808 

1.55 

83 

12 

2 

.747 

1.41 

81 

30 

2 

644 

7.75 

75 

53 

15.81 

69 

27 

2 

103 

22.32 

65 

69 

1 

978 

27.84 

62 

34 

1 

871 

28.14 

62 

01 

1 

851 

43.18 

51 

89 

1 

562 

50.34 

46 

80 

1 

462 

55.53 

42 

51 

1 

358 

63.52 

35 

20 

1 

254 

67.54 

31 

45 

1 

197 

73.90 

25 

40 

1 

123 

84.29 

15 

37 

1 

021 

85.01 

14 

65 

1 

006 

85.82 

13 

90 

1 

000 

89.13 

10 

65 

90.26 

9 

55 

0 

949 

90.45 

9 

38 

0 

9474 

90.84 

9 

01 

0 

947 

C  =  AgC104. — ( Continued ) 
Wt.  %  soln.  d46 

B  |  C  soln. 


AgC104.C6HG 


91.60 

8.28 

0.9367 

92.58 

7.31 

0.9332 

93.08 

6.84 

0.9259 

93.77 

6.18 

0.9221 

94.00 

5.96 

0.9205 

95.00 

5.00 

0.906 

CeH60 

Phenol 

C  = 

Pyrogallol 

t  =  20°  (7) 

Wt.  %  soln. 

B 

c 

CcH603 

7.9 

8.5 

0.8 

9.2 

1.6 

12.5 

4.1 

19.2 

5.3 

24.5 

5.8 

30.1 

6.0 

38.7 

5.9 

43.2 

5.7 

45.2 

5.5 

53.1 

4.8 

61.0 

3.3 

66.9 

1.7 

71.4 

C  = 

c7h8o 

0-,  m-  or  p-Cresol  (64) 

Wt.%  Phenol* 

t  of  fusion 

c6h6o.h2o 

100 

16.0 

95 

14.25 

90 

12.25 

85 

10.25 

80 

8.1 

75 

5.8 

70 

3.4 

65 

+0.75 

60 

-2.2 

55 

-5.2 

*H20  always  9.1  wt.  %.  All  percent- 

ages  expressed  on  the  phenol-cresol 

mixture. 

C  =  C3Hr,04 

Phthalic  acid 

t  =  25.00°  (108) 

C,*  Rel. 

Mol  B/l  (A  +  B) 

solubility 

csh6o4 

1.014 

0.1015 

1.027 

0 . 1930 

1.058 

0.3723 

1.097 

0.646 

1.143 

0.946 

1.235 

1.433 

1.366 

2.026 

*  Unit  of  solubility  is  that  in  pure 

water,  which  =  0.04185  g-Mol/1;  (d46 

=  1.0022). 

C  —  NaCi8H3302 
Oleate  (7) 

Wt.  %  soln. 

B  |  C 


NaC 

8h33o2 

t 

=  0° 

7.2 

0 

8.7 

0.2 

12.1 

0.8 

16.0 

1.3 

23.4 

2.1 

34.8 

2.9 

58.5 

4.4 

64.7 

3.5 

70.4 

2.0 

74.7 

t  = 

20° 

7.9 

9.8 

0.2 

13.2 

0.6 

16.5 

1.0 

22.9 

1.4 

41.2 

2.3 

59.7 

3.1 

62.6 

2.8 

70.8 

0.4 

71.4 

t  = 

O 

O 

9.4 

12.8 

0.2 

16.2 

0.4 

24.2 

0.8 

48.4 

1.8 

50.5 

1.8 

57.6 

1.7 

61.0 

1.3 

64.5 

0.5 

65.6 

t  = 

O 

O 

o 

17.6 

28.4 

0.2 

36.7 

0.1 

53.6 

C  =  Ca(OH)2 
t  =  25°  (95) 

C6H60 


93.78 

0 

93.38 

0.69 

C6H60  +  Ca(C6H50)2.3H20 

93.23 

1.75 

Ca(C6H60)2.3H,0 

90.81 

2.14 

83.51 

4.68 

74.03 

6.24 

71.72 

6.59 

66.69 

7.53 

61.29 

7.47 

49.06 

8.04 

40.69 

8.36 

37.62 

8.23 

28.99 

7.71 

20.18 

6.92 

Ca(C6H60)2.3H20  +  Ca(OH)2 

12.05 

4.74 

C  =  Ca(OH)2. — ( Continued ) 
Wt.  %  soln. 


B 

C 

Ca(OH)2 

9.91 

4.06 

6.11 

2.61 

2.05 

0.93 

0 

0.12 

C  =  Sr(OH)2 
t  =  25°  (95) 


C6H60 


90.46 

87.42 


2.98 

5.32 


C6H60  +  Sr(C6H60)2.4H20 
84.93  |  8.28 

Sr(C6H60)2.4H20 


75.71 

57.09 

51.16 

32.14 


11.55 

13.95 

14.51 

14.66 


Sr(C6H60)2.4H20  +  Sr(OH)2, 
8II20 

22.52  |  14.75 


Sr(0H)2.8H20 


21.10 

13.79 

19  00 

12.46 

15.64 

10.35 

6.14 

4.59 

2.47 

2.34 

0 

1.00 

C  =  Ba(OH)2 
t  =  25°  (95) 
C6H60 


93.78 

0 

90.81 

3.69 

88.40 

5.66 

CsH60  +  Ba(C6H60)2.4H20 

88.46 

5.74 

Ba(C6H50)  2.4H20 

88.10 

5.74 

77.47 

9.92 

64.92 

13.26 

48.68 

15.45 

41.18 

15.30 

36.68 

15.10 

18.64 

13.02 

14.68 

12.32 

13.16 

12.46 

Ba(CeH50)2.4H20  +  Ba(OH)2.- 

8H20 

12.63 

13.65 

12.67 

13.62 

Ba(0H)2.8H20 

10.74 

12.02 

6.77 

9.10 

3.62 

6.74 

0 

4.54 

C  =  LiOH 
t  =  25°  (95) 
C6H60 

93.78  0 

93.28  0 . 5t 
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POLY-COMPONENT  SYSTEMS:  B  =  C6H6  TO  C6H14 


C  =  LiOH. — ( Continued ) 
Wt.  %  soln. 


B 

C 

CeHcO  -f-  LiC6H60.2H20 

92.89 

0.70 

92.39 

0.71 

LiC6H60.2H20 

91.81 

0.71 

91.62 

0.79 

84.32 

1.49 

80.70 

1.76 

69.16 

2.53 

60.00 

2.90 

46.35 

3.12 

30.16 

3.28 

11.16 

3.17 

5.03 

6.61 

LiC6H60.2H20 

+  LiOH.H20 

2.03 

10.52 

2.03 

10.55 

LiOH.H20 

1.14 

10.67 

0 

11.39 

C  =  KOH. — ( Continued ) 
Wt.  %  soln. 

B  |  C 
KC6H60.2H20 


39.85 

27.18 

18.71 

3.50 

0.12 


24.62 

28.21 

30.32 

36.24 

52.25 


KOH.21LO 


0 


54.34 


C  =  NaOH 

t  =  25°  (95) 


C6H60 

23.24 

37.78 

92.49 

1.79 

Ba(OH)2.8H20 

91.94 

3.03 

18.14 

31.19 

2C6H60.NaC6H60 

12.89 

23.03 

89.15 

4.46 

10.37 

19.52 

84.36 

6.70 

6.36 

13.80 

78.82 

9.14 

0 

5.32 

76.32 

10.32 

C  = 

KOH 

69.53 


13.33 


NaC6H60.3H20 


65.18 

62.39 

55.75 
50.73 
42.32 
40.01 
32.34 
23.95 

18.76 
8.14 
2.42 
0.32 


14.51 

15.16 

16.31 

17.43 
18.74 
19.34 
22.54 
25.95 
28.03 
32.63 
40.00 

44.43 


NaOH.H20 


0 


53.27 


C  =  KOH 

t  =  25°  (95) 
C6H60 


92.12 

92.50 


0.58 

2.98 


3C6H6O.KC6H50 


85.04 
80.14 
76 . 86 
66.25 
59.28 


6.14 

7.76 

9.00 

13.08 

20.40 


3C6H6O.KC6HsO  +  KCeHsO. 
2H20 

60.37  |  21.65 

KC6H60.2H20 


35.10 

50.43 


21.74 

22.99 


CcH602 

C  = 

HgCl2 

Resorcinol 

t  =  25°  (97) 

C  =  Ba(OH)2 

Wt.  %  B 

g  C/kg  soln. 

t  =  25°  (95) 

in  (A  +  B) 

c6h6o2 

HgCl2 

65.96 

0 

10 

66 

63.43 

8.01 

25 

57.8 

61.87 

15.14 

50 

40.7 

61.47 

20.90 

BaC6H402.2H20 


31.96 

28.75 


34.59 

35.93 


BaC6H402.2H20  +  Ba(OH)2.- 
8H20 


t  =  25°  (95) 
C6H602 


65.96 

70.40 

75.37 

80.11 


0 

5.00 

9.19 

11.99 


KC6H602.2H20 


64.21 

53.50 

49.66 

42.77 


22.08 

24.28 

25.52 

28.56 


KC6H602.2H20  -f-  K2CsH402 


4H20 


41.16 

41.10 


29.17 

29.20 


K2C6H402.4H20 


37.47 

32.33 

29.45 

22.31 

13.51 

2.93 

1.38 


29.64 

30.00 

29.96 

32.30 

36.48 

46.84 

52.38 


K2C6H402.4H20  +  KOH? 
1.40  56.62 

1.38  56.58 

KOH? 

1.37  |  56.79 

KOH.H20 

0.57  56.81 

0.31  56.70 


c6h7n 

Aniline 

C  =  AgClQ4  (63) 


CeHgO? 

Citric  acid 
C  =  C8HI0N4O2 
Caffeine  (33) 

c  =  c12h22ou 

Sucrose  (83) 


C6H12O6 

Glucose 

C  =  NaCl 


t  =  25°  (5);  cf.  (146) 

Mol  B/kg  A 

g  C/kg  A 

NaCl 

0 

361.4 

0.25 

364.2 

0.50 

364.3 

1.0 

369.9 

C  =  KC1 

t  =  25°  (5) 
KC1 


0 

362.7 

0.25 

366.1 

0.50 

369.9 

1.0 

376.3 

3.0 

402.3 

K0H.2H20 


0 


55.75 


CoH13N02 

Leucine 
C  =  Salts 
t  =  23.7°  (123) 

Salt*  g  B/l 

soln. 

C6H13N02t 

Ce  chloride .  21.56 

Mg  chloride .  10.69 

Ca  chloride .  11.49 

Sr  chloride .  10.87 

Ba  chloride .  10.32 

Li  chloride .  9.06 

Na  chloride .  8.37 

Na  bromide .  9.03 

Na  iodide .  9.52 

Na  sulfate .  7.77 

Na  nitrate .  9.03 

Na  formate .  8.53 

Na  thiocyanate .  10.24 

Na  acetate .  7.55 

Na  chloroacetate .  8.04 

Na  dichloroacetate ...  8.15 

Na  trichloroacetate ...  8.67 

Na  lactate .  7.06 

Na  malonate .  7.86 

Na  tartrate .  7.49 


C  =  Salts. — ( Continued ) 
Salt*  g  B/l 

soln. 

C6H13N02f 


Na  succinate 
Na  citrate.  .  . 
Na  benzoate. 
Na  salicylate 
K  chloride . . . 


7.56 
8.02 
8.94 

10.65 

8.57 


t  =  20°  (145) 


Salt 

Mol  C/1 

g  B/kg 

(A  +  B) 

soln. 

C6H 

13NO4 

CaCl2 . 

0 . 297 

10.85 

0.594 

11.62 

1.18 

12.81 

2.37 

14.12 

MgS04 . 

0.5 

9 . 15§ 

1.0 

7 . 89§ 

2.0 

4 . 59§ 

Satd. 

2.88§ 

SrCl2 . 

0.25 

10.5 

0.5 

10.96 

1.0 

10.74 

2.0 

10.38 

BaCl2 . 

0.25 

10.72 

0.5 

11.36 

1.0 

11.30 

Ba(C104)2. .  .  . 

0.457 

12.9 

BaBr2 . 

0.487 

12.02 

Ba(C2H302)2  • 

0.5 

10.3 

LiCl . 

1.27 

9.32 

2.54 

8.80 

5.07 

9.80 

11.4 

9.06 

NaCl . 

0.5 

8.79 

1.0 

8.04 

2.0 

6.63 

4.0 

3.87 

Satd. 

2.62 

1.0 

8.48§ 

2.0 

7.08§ 

4.0 

4.39§ 

KC1 . 

0.5 

8.93 

1.0 

8.07 

2.0 

6.40 

Satd. 

3.55 

KBr . 

2.0 

7.10 

KI . 

2.0 

8.01 

KNOs . 

2.0 

9.25 

kc2h3o2 . 

2.0 

8.24 

*  1  N  aqueous  solution, 
t  Solubility  in  pure  HoO  =  9.58  g/l. 
t  Solubility  in  pure  H2O  =  9.84  g/l. 
§  As  estimated  by  van  Slyke  method. 


C6H14O6 

Mannitol 


C  =  PbCl2 


t  =  25°  (76) 


Mol  B/l 
(A  +  B) 


Mol  C/1  soln. 


0.50 

0.25 


PbCl2 


0.0408 

0.0403 
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CeH1406. — ( Continued ) 
C  =  PbCl2. — ( Continued ) 


Mol  B/l 
(A  +  B) 


Mol  C/1  sain. 


PbCl2 


0.125 

0.0394 

0 . 0625 

0.0384 

0.0313 

0 . 0385 

0.0156 

0.0377 

0 

0.0388 

c  =  h3bo3 

t  =  25°  (53);  cf.  (2) 


Wt. 

Vo  soln. 

B 

c 

C6I1 

14O6 

17.7 

0 

20.8 

2.28 

24.7 

5.13 

25.4 

5.54 

c6h14o 

6.H3BO3 

25.1 

5.70 

H3BO3 

5.43 

4.25 

11.5 

4.68 

17.2 

5.07 

20.0 

5.28 

22.5 

5.52 

c  =  k2so4 

t  =  25°  (42) 
K2S04 


3.20 

10.32 

5.82 

10.07 

8.35 

9.61 

11.26 

9.19 

14.30 

8.66 

17.22 

8.35 

c7h4n2o6 

3,  5-Dinitrobenzoic  acid 

C  =  NaCl 

t  =  25°  (133) 

Mol  B*/kg 

Mol  C/1  (A+B) 

soln. 

c7h4n2o6 

0.006168 

0 

0.006412 

0.10 

0.006305 

0.25 

0.006161 

0.5 

0.005389 

1.0 

C  = 

KC1 

t  =  25°  (133) 

c7h4n2o6 

0.006397 

0.0333 

0.006471 

0.05 

0.006581 

0.10 

0.006559 

0.117 

0.006546 

0.143 

0 . 006540 

0.25 

0.006470 

0.5 

0 . 006365 

0.75 

0.006147 

1.0 

C  = 

KNOs 

t  =  25°  (133) 

Mol  Bf/kg 

Mol  C/1  (A  +  B) 

soln. 

c7h4n2o6 

0.006344 

0 

0 . 007499 

0.25 

0 . 008095 

0.50 

0.008913 

1.0 

0 . 009970 

1.75 

*  After  four  to  ten  days. 

f  After  several  months,  or  by  cool- 

ing  hot  satd.  solution. 

C7H4BrN04 

5-Bromo-2-nitrobenzoic  acid 
C  =  C7H4BrN04 
3-Bromo-2-nitrobenzoic  acid 
t  =  25°  (65) 

g  B/l  A  |  g  C/1  (A  +  B) 
3-Bromo-2-nitrobenzoic  acid 


0 

0.33 

1.19 

1.35 

2.04 

2.16 

2.99 

3.09 

4.02 

4.08 

4.98 

5.02 

5.87 

5.92 

10.00 

7.41 

C7H4CINO4 

5-Chloro-2-nitrobenzoic  acid 
C  =  C7H4C1N04 
3-Chloro-2-nitrobenzoic  acid 


t  =  25°  (65) 

3-Chloro-2-nitrobenzoic  acid 

0 

0.47 

3.02 

3.15 

4.12 

4.18 

10.00 

9.67 

c7h6no4 

o-Nitrobenzoic  acid 
C  =  C7H5N307 
Methylpicric  acid  (74) 


C  = 

C7Hc03 

Salicylic  acid 

t  =  25°  (74) 

Mol/1  soln. 

B 

C 

c7h6 

no4 

0.04357 

0 . 00937 

0 . 04402 

0.01356 

0.04413 

0.01624 

c7h6o3 

0.01565 

0.01447 

0.04310 

0.01445 

0.04358 

0.01439 

C  = 

KNO3 

t  =  25°  (133) 

Mol  B/kg 

Mol  C/1  (A  +  B) 

soln. 

C7H 

6N04 

0.04380 

0.0 

0 . 04627 

0.25 

0 . 04606 

0.50 

0 . 04448 

1.00 

c7h5no4 

p-Nitrobenzoic  acid 
C  =  NaC7H4N04 
p-Nitrobenzoate 


t  =  21 

)°  (127) 

Mol  B/l  soln. 

Mol  C/1  (A+B) 

C7H 

5no4 

0 . 0024 

0 

0.0046 

1 

c7h. 

,n307 

Methylpicric  acid 

C  =  c7h6o3 

Salicylic  acid 
t  =  25°  (74) 

Mol/1  soln. 

B  |  C 
C7H6N307 

0.01063  0.00981 

0.01072  0.01393 

C7He03 

0.00938  [  0.01532 


C7He02 


Benzoic  acid 
C  =  NaCl 

t  =  25°  (132) 


Mol  B/l  soln. 

Mol  C/1  (A+B) 

c7h6o2 

0.02787 

0 

0.02542 

0.25 

0.02312 

0.50 

0 . 02602 

0.75 

0.01825 

1.00 

C  =  NaC7H602 

Benzoate 
t  =  25°  (127) 


c7h6o2 

0.026 

0 

0.044 

1.0 

C  =  KC1 
t  =  25°  (45) 
C7H602 


0.02799 

0.02416 

0 . 02802 

0 

0.5 

1.0 

C  = 

KCNS 

t  =  25°  (45) 

c7h6o2 

0.02891 

0.5 

0.02950 

1.0 

C7He03 

Salicylic  acid 
C  =  NaCl 
t  =  25°  (132) 
C7H603 


0.01635 

0.0 

0.01644 

0.10 

0.01530 

0.25 

0.01504 

0.375 

0.01420 

0.50 

0.01305 

0.75 

0.01200 

1.00 

C  =  NaC7H60, 

Salicylate 
t  =  25°  (127) 


Mol  B/l  soln. 

Mol  C/1  (A+B) 

c7h6o3 

0.016 

0 

0.036 

1 

C7H7NO 

Benzamide 
C  =  Salts 
t  =  23.7°  (123) 


Salt* 

gBf/1 

soln. 

C7H7NO 

Mg  chloride . 

10 

.90 

Ca  chloride . 

11 

.26 

Sr  chloride . 

11 

.01 

Ba  chloride . 

10 

.79 

Li  chloride . 

11 

.69 

Na  chloride . 

9 

.74 

Na  bromide . 

10 

88 

Na  iodide . 

12 

73 

Na  sulfate . 

8 

21 

Na  formate . 

9 

64 

Na  thiocyanate . 

13 

57 

Na  acetate . 

9 

68 

Na  chloroacetate . 

12 

33 

Na  dichloroacetate . . . 

13 

21 

Na  trichloroacetate .  . . 

16 

69 

Na  lactate . 

9 

38 

Na  malonate . 

8 

49 

Na  tartrate . 

8 

30 

Na  succinate . 

8 

71 

Na  citrate . 

8 

41 

Na  benzoate . 

19 

95 

Na  salicylate . 

20. 

61 

K  chloride . 

10. 

7 

*  1  N  aqueous  solution, 
t  Solubility  in  pure  H2O  «=  12.75 
e/1. 


c7h7no2 


Aminobenzoic  acid 
C  =  NaCl 
t  =  25°  (133) 


Mol  B/kg  soln.  Mol  C/1  (A  +  B) 

c7h7no2 

0.05565 

0 

0.05670 

0.25 

0.05712 

0.50 

0 . 05246 

1.0 

C  = 

kno3 

t  =  25°  (133) 

c7h7no2 

0.05606 

0.10 

0.05797 

0.25 

0.05802 

0.50 

0 . 05064 

1.0 

POLY-COMPONENT  SYSTEMS:  B  =  C6H14  TO  CgH, 
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c7h8o 

o-Cresol 

C  =  NaCi8H  33  0  2 


Oleate 
t  =  20°  (7) 
Wt.  %  soln. 


B 

c 

NaCi8H3302 

2.8 

7.5 

2.3 

10.5 

3.7 

31.3 

8.5 

49.5 

8.5 

67.3 

7.4 

75.5 

5.6 

80.6 

3.5 

84.0 

1.3 

85.1 

0.7 

85.7 

0.4 

86.0 

0.3 

86.4 

c7h8o 

m-Cresol 

C  =  NaCi8H3302 

Oleate  (7) 

NaCi8H3302 

t  = 

20° 

2.4 

5.2 

1.2 

11.0 

3.5 

16.0 

5.2 

23.6 

7.2 

36.4 

9.1 

42.6 

11.0 

45.1 

13.3 

52.8 

14.1 

61.6 

12.2 

71.4 

8.3 

81.2 

3.7 

84.9 

1.9 

87.2 

t  = 

60° 

3.0 

6.6 

1.3 

10.5 

2.6 

22.5 

5.1 

30.7 

6.2 

48.6 

8.6 

54.3 

10.2 

63.3 

9.2 

71.0 

6.6 

79.6 

2.2 

82.0 

0.9 

82.7 

0.5 

83.4 

c7h8o 

p-Cresol 

C  —  NaCi8H3302 
Oleate 
t  =  20°  (7) 
NaCisH3302 
2.0 

7.5  1.7 

12.1  2.9 


C  =  NaCi8H3302. — ( Cont’d ) 


Wt.  %  soln. 


B 

NaC 

17.2 
35.6 
38.9 

48.8 

62.4 
71.0 

76.4 

80.3 

81.8 
85.2 


C 

1H33O2 

4.1 

7.2 
7.6 

9.1 
9.0 

6.2 
4.1 
2.5 
1.8 


c7h9n 


p-Toluidine 
C  =  Salts 
t  =  23.7°  (123) 

Salt* 

C7H9N 

Mg  chloride . 

Ca  chloride . 

Sr  chloride . 

Ba  chloride . 

Li  chloride . 

Na  chloride . 

Na  bromide . 

Na  iodide . 

Na  sulfate . 

Na  formate . 

Na  thiocyanate . 

Na  acetate . 

Na  dichloroacetate . . . 
Na  trichloroacetate .  .  . 

Na  lactate . 

Na  malonate . 

Na  tartrate . 

Na  succinate . 

Na  citrate . 

Na  benzoate . 

Na  salicylate . 

K  chloride . 


gBf/1 

soln. 


5.68 
5.51 

5.69 

5.10 
6.08 
5.38 
5.99 
7.32 

4.11 
4.57 

14.44 

4.43 

7.10 

7.62 
3.93 

3.12 
3.67 
4.00 
3.37 
8.74 

12.72 

5.63 


*  1  N  aqueous  solution, 
t  Solubility  in  pure  H2O  =  7.10  g/1. 


C8h604 

Phthalic  acid 
C  =  C12H22OH 
Sucrose 

t  =  25.00°  (108) 


B,*  Rel. 
solubility 

0.974 

0.955 

0.909 

0.864 

0.822 


Mol  C/1  (A+B) 


C8H604 


0.1547 

0.2962 

0.6199 

0.950 

1.426 


*  Unit  of  solubility  is  that  in  pure 

25 

H2Of  which  =  0.04185  g-Mol/1;  ( dA 
=  1.0022). 


C  =  Hg(CN+ 
t  =  25.00°  (108) 


B,*  Rel. 
solubility 

Mol  C/1  (A  +  B) 

c8h6o4 

1.003 

0.0304 

1.011 

0 . 0668 

1.030 

0.1733 

1.050 

0.2959 

1.069 

0 . 4000 

C  =  MgCl2 
t  =  25.00°  (108) 
C8H604 


0.988 

0 . 0628 

0.951 

0.1236 

0.855 

0.2690 

0.765 

0.4212 

0.635 

0.655 

0.507 

0.9215 

0.365 

0.317 

C  =  CaCl2 
t  =  25.00°  (108) 
C8H604 


1.005 

0.0442 

0.974 

0.0877 

0.861 

0.295 

0.667 

0.672 

9.546 

0.948 

0.374 

1.461 

0.117 

3.038 

0 . 0673 

4.299 

C  =  BaCl2 
t  =  25.00°  (108) 

c8h6o4 


0.997 

0.0488 

0.971 

0 . 0956 

0.934 

0.1770 

0.877 

0.3103 

0.811 

0.4615 

0.714 

0.676 

t° 


C  =  Na2S04  (93) 

gB/kg  soln. 


0  %  Cf 


10  %  ct 


15%  Cf 


C8H604 


25 

7 

014 

6 

.440 

5 

272 

35 

10 

13 

9 

.338 

7 

575 

45 

14 

46 

13 

.41 

10 

80 

55 

21 

68 

18 

58 

16 

39 

65 

32 

46 

30 

18 

24 

55 

75 

49 

26 

43 

73 

37 

48 

85 

76 

87 

64 

61 

55 

33 

t  = 

25 

00° 

(108 

) 

B,  *  Rel. 

Mol  C/1  (A  +  B) 

solubility 

C8He04 

1.048 

0.0541 

1.088 

0.1428 

1.072 

0.567 

0.952 

0.898 

0.833 

1.205 

0.721 

1.517 

C  =  NaN03 

t  =  25.00°  (!<>8) 

C8Ho04 

1.004 

0.2518 

0.981 

0.487 

0.923 

0.998 

0.861 

1.488 

0.795 

1.962 

0.731 

2.463 

0.667 

2.981 

C  =  KF 


t  =  25.00°  (108) 
C8H604 


2.448 

4.434 

6.410 


0.1147 
0 . 2925 
0.5746 


C  = 

LiCl 

t  =  25.00°  (108) 

c8h6o4 

0.985 

0.0827 

0.950 

0.1957 

0.902 

0.3322 

0.827 

0.5354 

0.737 

0.815 

0.616 

1.250 

0.497 

1.727 

C  =  KC1 
t  =  25.00°  (108) 
C8H604 


1.013 

0 . 0957 

1.995 

0.2571 

1.954 

0.5549 

1.904 

0.8635 

1.830 

1.299 

1.744 

1.808 

C  =  NaCl 
t  =  25.00°  (108) 
C8H604 


0.982 

0.1271 

0.952 

0.2439 

0.880 

0.4934 

0.751 

0.9697 

0.591 

1.601 

0.476 

2.203 

0.363 

2.978 

*  Unit  of  solubility  is  that  in  pure 
1.0022). 

t  Wt.  %  in  solvent, 


c  =  kcio3 

t  =  25.00°  (108) 
C8H604 


1.013 

0.0282 

1.023 

0.1051 

1.030 

0 . 2085 

1.029 

0.3041 

1.028 

0.4055 

1.026 

0.5109 

1.016 

0.6126 

H2O,  which  =  0.04185  g-Mol/1;  (<f46  = 
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C8H604. — ( Continued ) 

C  =  KBr 


t  =  25.00°  (108) 


B,  *  Rel. 
solubility 


Mol  C/1  (A  +  B) 


C8H604 


1.013 

0.0846 

1.010 

0 . 1760 

0.996 

0.3295 

0.971 

0.5586 

0.938 

0.808 

0.785 

1.828 

C  =  KBrO-, 
t  =  25.00°  (108) 

c8h6o4 


1.014 

0.0192 

1.023 

0 .0611 

1.029 

0.1312 

1.033 

0 . 2306 

1.030 

0.3902 

1.027 

0.4300 

C  =  KI 
25.00°  (108) 
C8H604 

0.0963 

0.1893 

0.3623 

0.6713 

1.250 

1.510 

1.981 


C  =  KIOs 
t  =  25.00°  (108) 
CBII604 


1.011 

0.0147 

1.023 

0.0317 

1.061 

0 . 0924 

1.089 

0.1525 

1.125 

0.2314 

1.145 

0.2901 

1.176 

0.3716 

C  = 

k;so4 

t  =  25.00°  (108) 
CJI604 


1.073 

0 . 0265 

1.102 

0 . 0424 

1.173 

0 . 1063 

1.231 

0.2104 

1.282 

0.3721 

1.312 

0.6271 

C  =  KN03 

t  =  25.00°  (108) 
C8H604 


1 

029 

0 

106 

1 

042 

0 

194 

1 

056 

0 

335 

1 

058 

0 

545 

1 

056 

0 

902 

1 

042 

1 

269 

1 

019 

1 

622 

0 

977 

2 

196 

t  = 

1.014 

1.029 

1.021 

1.000 

0.947 

0.913 

0.851 


*  Unit  of  solubility  is  that  in  pure 
H2O,  which  =  0.04185  g-Mol/1;  (d46 
-  1.0022). 


C  =  kc2h3o2 

C  =  CuH12N20. — (Cont’d) 

Acetate 

t° 

A* 

t  =  25.00°  (108) 

C  = 

90  %* 

B*  Rel. 

Mol  C/1  (A  +  B) 

CnH 

12-bl  2C 

solubility 

105.5 

0 

c8h6o4 

62.9 

12.3 

3.040 

0.0893 

48.1 

17.7 

5 . 536 

0.1984 

43.1 

22.1 

7.04 

0.3291 

34.9 

27.6 

8.64 

0.3384 

25.7 

33.3 

11.9 

0.547 

20.5 

38.8 

15 . 1 

44.0 

C  = 

RbCl 

11.4 

47.5 

t  =  25.00°  (108) 

CaHfiOi 

7.9 

-0.1 

51.0 

57.0 

1.016 

0 . 0779 

c  = 

85  %* 

1.023 

0.2459 

CsHio-N  4O2 

1.009 

0 . 4558 

108.0 

0 

0.978 

0.772 

92.0 

4.3 

0.937 

1.142 

70.1 

8.8 

0.883 

1.598 

54.5 

13.0 

0.821 

2.085 

32.8 

18.4 

CnH 

12-N  20 

37.4 

23.4 

C  = 

CsCl 

32.2 

27.5 

t  =  25.00°  (108) 

25.9 

31.7 

c8h6o4 

C8H10N4<+ 

.CuH12N20 

1.026 

0.0692 

19.5 

36.5 

1.043 

0.1961 

13.0 

43.5 

1.052 

0.3444 

C  = 

80  %* 

1.058 

0.5653 

CsH 

oN  4o2 

1.058 

0.804 

123.4 

0 

1.050 

1.144 

74.1 

12.6 

1.032 

1.476 

CALnNAL.HA) 

*  Unit  of  solubility  is  that  in  pure 

46.2 

20.2 

H2O,  which  =  0.04185  g-Mol/1;  ( d |6 

C  = 

70  %* 

=  1.0022). 

CAUNAL 

145.1 

0 

C8Hg02 

129.0 

4.6 

p-Toluic  acid 

115.0 

8.7 

C  =  NaC8H702 

91.3 

14.1 

Toluate 

73.9 

18.5 

t  =  25°  (127) 

55.0 

23.1 

Mol  B/l  soln. 

Mol  C/1  (A  +  B) 

C8H10N4O2.H2O 

c8h8o2 

24.2 

49.9 

0.0031 

0 

20.2 

56.5 

0 . 0054 

1 

C  = 

60  %* 

O8LI10IN  4U2 

163.0 

0 

c8h10n4o2 

CgHioN  4O2.H2O 

Caffeine 

50.5 

30.7 

c  =  cuh12n2o 

47.0 

36.3 

Antipyrine  (84) 

44.4 

40.1 

t° 

A* 

40.5 

44.3 

C  = 

95  %* 

34.2 

52.3 

CuHi2N20 

29.3 

58.3 

107.7 

0 

28.0 

62.6 

89.0 

4.7 

t° 

B  + 

81.0 

7.5 

C  = 

94  %f 

62.0 

13.6 

CnH 

i2N20 

49.0 

19.2 

89.0 

0 

40.5 

23.6 

85.0 

4.9 

32.0 

28.9 

81.5 

10.9 

25.5 

34.7 

C8H10N4O2 

21.5 

38.5 

89.0 

14.9 

16.0 

45.4 

105.0 

19.2 

C  =  C„H12N20.— (Cont'd) 
t°  |  Bf 


C  =  79.8  %f 
C„Hi2N20 


48.0 

0 

47.5 

6.1 

47.5 

10.3 

C8H10b 

4o2.h2o 

48.0 

14.0 

CsH 

oN  402 

62.5 

18.7 

71.0 

22.2 

86.0 

26.0 

C  = 

39.2  %f 

CnH 

i2N20 

33.5 

0 

33.0 

5.1 

32.5 

10.9 

C8H10N4O2.H2O 

39.0 

15.2 

47.0 

19.9 

W 

00 

O 

oN  402 

57.6 

24.6 

76.0 

29.0 

91.0 

34.4 

C  =  59.6  %f 

CuH12N20 

23.2 

0 

21.5 

5.7 

C8H10N4O2.H2O 

22.0 

11.1 

31.5 

15.6 

39.5 

19.9 

47.0 

25.0 

C8H10N4O2 

61.2 

30.0 

77.0 

34.8 

88.0 

39.6 

100.0 

45.2 

C  =  49.7%  f 

CUH 

12n2o 

13.0 

0 

11.0 

5.1 

C8H10N4O2.H2O 

19.2 

10.8 

31.5 

16.4 

38.5 

20.2 

45.2 

25.2 

50.5 

29.8 

C8H10N4O2 

66.5 

35.8 

78.5 

40.0 

C  =  39.5  %f 
C„H12N20 


0 

0 

-0.3 

5.6 

C8H10b 

4o2.h2o 

14.5 

11.0 

25.0 

15.3 

35.5 

19.2 

45.3 

24.9 

51.0 

30.0 

C8Hl0N4O2 

59.2 

36.2 

70.0 

39.8 

POLY-COMPONENT  SYSTEMS:  B  =  C8H6  TO  Ci0H16 
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c  =  CnH12N20 


-( Cont’d ) 

Bf 


C  =  39.5  %  | 

CsHiqN  4O2 


80.5 

91.5 
C 


44.0 
48.3 
=  29.6  %f 
Ice 


-2.0 

0 

C8H10N4O2.H2O 

0 

6.0 

13.0 

11 .0 

26.0 

15.5 

37.0 

19.8 

44.5 

24.8 

51.0 

30.2 

56.0 

35.7 

CsPLoN  402 

62.5 

39.5 

77.0 

45.0 

89.0 

49.8 

99.0 

54.6 

C  = 

15  %f 

Ice 

-1.0 

0 

-1.5 

2.8 

-1.8 

4.7 

C8HioN402.2H20 

16.0 

7.8 

23.5 

9.9 

35.6 

15.1 

45.0 

21.8 

50.5 

26.6 

54.5 

29.8 

58.0 

35.4 

c8h 

10N  402 

64.0 

40.2 

73.5 

45.1 

84.0 

50.3 

Expressed  as  wt.  %  caffeine- 

antipyrine  mixture. 

t  Expressed  as  wt. 
pyrine  mixture. 


C  =  NaC7H602 
Benzoate  (102) 
g/kg  A 

B  I  C 

t  =  25° 

C8H10N4O2.H2O 

21.32 

83.21  66.67 

301.5  318.8 

381.0  450.0 

448.3  585.5 
C8H10N4O2.H2O  +  NaC7H6- 

02.H20 

517.4  |  767.5 

NaC7H602.H20 

462.7  766.8 

247.9  695.6 

94.75  629.7 

0  611.7 


%  water-anti- 


C  =  NaC  7H  60  2. — (Cont’d) 
g/kg  A 

B  |  C 

t  =  49° 

C8H10N4O2.H2O 
46.43  0 

314.3  253.1 

568.2  696.8 

C8H10N4O2.H2O  +  NaC7H6- 

o2.h2o 

579.9  |  746.5 

NaC7H602.H20 


559.8 

183.1 

0 


740.2 
679.7 

598.2 


O  =  Salts 

t  =  23.7°  (123);  c/.  (33) 

Salt* 

gBf/1 

soln. 

c8h10n4o2 

Mg  chloride . 

16.22 

Ca  chloride . 

16.41 

Sr  chloride . 

15.36 

Ba  chloride . 

14.86 

Li  chloride . 

21.80 

Na  chloride . 

12.75 

Na  bromide . 

20.43 

Na  iodide . 

43.77 

Na  sulfate . 

9.58 

Na  formate . 

11.00 

Na  thiocyanate . 

55.87 

Na  acetate . 

9.49 

Na  chloroacetate . 

16.47 

Na  dichloroacetate .... 

32.34 

Na  trichloroacetate .  .  . 

80.82 

Na  lactate . 

9.10 

Na  malonate . 

8.20 

Na  tartrate . 

8.55 

Na  succinate . 

8.55 

Na  citrate . 

7.95 

Na  benzoate . 

150.60 

Na  salicylate . 

230.47 

K  chloride . 

13.19 

*  1  N  aqueous  solution, 
t  Solubility  in  pure  H2O  =  19.12 
g/1.  _ 


c9h8o2 

Cinnamic  acid 
C  =  NaC9H702 
Cinnamate 
t  =  25°  (127) 

Mol  B/l  soln.  | Mol  C/1  (A+B) 
C9H802 

0.0041  0 

0.0105  0.5 


c9h9no3 

Hippuric  acid 
C  =  NaC9H8N03 
Hippurate 
t  =  25°  (127) 
C9H9N03 

0.039 


0.078 


C9HioO  2 

/3-Phenylpropionic  acid 
C  =  NaC9H902 
/3-Phenylpropionate 
t  =  H°  (127) 

Mol  B/l  soln.  |Mol  C/1  (A  +  B) 
C9Hio02 


0.032 

0.051 


0 

<1 


c9huno2 

Phenylalanine 

C  =  Salts 

t  =  23.7°  (123) 

Salt* 

gBf/1 

soln. 

C9HnN02 

Ce  chloride . 

28.87 

Mg  chloride . 

15.56 

Ca  chloride . 

17.52 

Sr  chloride . 

15.92 

Ba  chloride . 

16.14 

Li  chloride . 

13.53 

Na  chloride . 

11.98 

Na  bromide . 

13.77 

Na  iodide . 

15.41 

Na  sulfate . 

11.45 

Na  nitrate . 

14.29 

Na  formate . 

12.49 

Na  thiocyanate . 

16.48 

Na  acetate . 

11.04 

Na  chloroacetate . 

12.31 

Na  dichloroacetate. . . . 

13.20 

Na  trichloroacetate.  .  . 

14.29 

Na  lactate . 

9.67 

Na  malonate . 

11.65 

Na  tartrate . 

10.96 

Na  succinate . 

11.40 

Na  citrate . 

11.99 

Na  benzoate . 

15.86 

Na  salicylate . 

19.93 

K  chloride . 

12.79 

*  1  N  aqueous  solution. 

t  Solubility  in  pure  H2O  =  14.06 

g/1- 

C10H12O2 

Cis-tetrahydronaphthalene-1,2- 

diol 

C  =  H3B03 
t  =  25°  (53) 

Wt.  %  soln. 


B 

1.85 

2.08 

2.09 


H3BO3 


3.94 

3.92 

3.93 


C10Hi2O2.H3BO3 


2.12 

2.18 

1.99 

2.10 


C10Hl2O2 


3.92 

3.88 

1.55 

3.29 


C10H16O4 
d-Camphoric  acid 
C  =  MgCioHnCL 
Camphorate 
t  =  15°  (72) 

Wt.  %  soln. 


B 

1.20 

1.98 

2.36 

2.85 

3.16 

CioHie04  -) 

3.42 

3.62 


C10H16O4 

1.29 
3.53 
5 . 66 
8.19 
10.30 
MgCioH1404.14H2G 
16 . 33 
16.61 


MgC10H14O4.14H2O* 


3.60 

1.91 

0.00 


16.70 

15.10 

14.25 


*  MgCioHuO).14H20  effloresces  to 
MgC10H1.1O4.7H2O  in  air.  MgCio- 
Hi404.5H20  separates  from  hot 
solutions. 


C  =  CaCi0Hi4O4 
Camphorate 
t  =  15°  (72) 
Wt.  %  soln. 

B  |  C 

CioHjeCL 


1.35 

1.23 

1.57 

1.97 

1.71 

2.55 

2.18 

4.34 

2.33 

4.73 

2.90 

7.75 

1604  +  CaC10H14O4.7H2O 

2.99 

8.70 

3.00 

8.66 

3.08 

8.87 

CaCi0H14O4.7H2O 

3.07 

8.59 

1.50 

7.94 

0.00 

7.37 

CaCioH 

1404.4H20 

0.00 

12.21 

0.00 

8.68  (100°) 

C  =  SrC10H14O4 
Camphorate 
t  =  16-17°  (72) 
Wt.  %  soln. 


B 

C 

CloHuCb 

1.25 

1.413 

SrC10H14O4  +  3C10H16O4.2H+ 

1.03 

1.771 

1.13 

6.525 

1.20 

12.45 

1.20 

17.99 

SrCioHi404.4H20 

0.00 

16.76 

0.00 

12.86  (99°) 
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D 


C10H16O4. — ( Continued ) 

C  —  BaCjoHuO* 
Camphorate 
BaC  10H14O4.3C  10H16O4. 
2H20 


Camphorate 
t  =  16-17°  (72) 
C10H16O4 


2.02 

3.77 

Li2CioHi404.7CioHi604 

3.25 

10.63 

3.51 

12.61 

LiaCioHi^ 

j4.Ci0H16O4 

3.99 

20.56 

3.43 

24.69 

2.87 

37.16 

0.00 

40.80 

C  —  Na2Ci0Hi4O4 

Camphorate  (72) 
t  =  13.5° 
C10H16O4 

0.623  |  0.00 

Na2C10Hi404.5CioHx604 


2.87 

2.74 

2.68 

2.64 

2.77 

2.77 

2.74 

2.63 


9.06 

13.28 

14.99 

17.53 

20.36 

26.57 

30.69 

32.75 


C  —  Na2CioHi404. — ( Cont’d ) 
Wt.  %  soln. 

B  |  C 

CioHnsO*  -j-  NajCioHi404.5Cio- 
HicOi 


E  =  BaCioHi404.4H20 

2.97 

7.80 

t  =  16 

17°  (72) 

Na2CioHi404.5CioHifi04 

Wt. 

%  soln. 

2.94 

10.46 

B 

C 

2.77 

17.43 

B  +  D 

2.89 

27.41 

0.68 

0.134 

Na2C10HH 

Zb-CioHieCL 

0.84 

0.150 

2.29 

40.10 

D 

2.17 

40.54 

0.69 

0.20 

1.06 

47.04 

0.79 

0.35 

t  = 

19.5° 

0.78 

0.40 

CxoHxeO, 

0.38 

2.59 

0.716 

0.00 

0.44 

11.10 

1.68 

2.46 

0.48 

22.71 

3.06 

9.36 

0.45 

32.19 

3.24 

9.79 

0.50 

37.22 

Na2C10HuO4.5C10H16O< 

0.50 

40.71 

3.23 

14.76 

D  +  E 

3.02 

14.84 

0.525 

40.96 

3.04 

19.27 

0.50 

40.99 

3.88 

29.18 

I 

4.13 

30.62 

0.00 

40.90 

3.24 

32.68 

0.00 

41.42 

Na2CioHi404.CioHi604 

0.00 

42.59 

1.68 

40.38 

1.40 

43.92 

1.83 

44.16 

C  —  K2C10H14O4 

Camphorate 
t  =  15-17°  (72) 
CloHuO* 


2.0 

2.3 

2.5 

2.8 

2.9 

3.1 


4.6 
6.1 
6.8 
8.1 

9.7 
11.6 


K,CioH1404.7C1oHie04 


2.9 

3.1 

3.2 

3.3 


12.4 

22.1 

25.1 

28.6 


^CuHuO^CwHwO* 


3.2 

2.9 

3.0 

2.8 

3.2 


29.4 

32.8 

35.6 
45.2 

50.6 


K2C10H44O4.C10Hi6O4.H2O 


3.2 

2.6 

1.5 


58.2 

59.3 

62.4 


K2C10H14O4 


0.88 

49.60 

1.1 

66.8 

0.00 

50.13 

1.0 

69.0 

t  =  14.5° 

0.9 

69.7 

C10H16O4 

K2C10H14O4.5H2O 

2.03 

|  4.19 

0.0 

65.83 

DllHi2N20 

Antipyrine 

C  = 

CnH 

I2N  2O.C7U6O3 

Antipyrine  salicylate 

t  = 

18°  (82) 

Mol  B/1(A+B)|  g  C/1  soln. 

c„ 

H12N20.C7H603 

0 

0.0132 

0.025 

0.00712 

0.05 

0.00520 

0.10 

0.00432 

C12H22Ou 

Sucrose 

C  = 

HgCl2 

t  =  25°  (97) 

Wt.  %  B 

g  C/kg  soln. 

in  (A  +  B) 

HgClj 

10 

73.1 

25 

81.5 

30 

85.0 

35 

88.3 

40 

92.0 

42.5 

93.7 

47 

96.9 

55 

103.0 

C  =  Ca(OH), 

t  = 

25°  (18);  cf.  (46) 

Wt.  %  soln. 

d? 

B 

C 

soln. 

Ca(OH)2 

0 

0. 

117 

0.983 

0.62 

0. 

188 

1.000 

4.82 

0. 

73 

1.021 

7.50 

1. 

355 

1.037 

9.87 

2. 

31 

1.051 

11.90 

3. 

21 

1.067 

15.1 

4. 

57 

1.092 

17.42 

5. 

38 

1.109 

19.86 

6. 

07 

1.123 

C  = 

=  CaS03  (Hi) 

g  B/l  A 

g  C/1  soln. 

CaS03 

t  =  45-46° 

116.0 

0.36 

240.0 

0.54 

420.0 

0.54 

713.0 

0.40 

0 

0.48 

t  =  6 

0-62° 

146.3 

0.45 

241.4 

0.46 

421.3 

0.44 

743.4 

0.39 

0 

0.45 

C  = 

Sr(OH)a  (126) 

C  = 

NaCl 

t 

=  25 

0  (115) 

Wt.  % 

soln. 

B 

| 

C 

c12h 

2jOn 

66.0 

1.62 

63.0 

6.15 

C  =  NaCl. — ( Continued ) 
Wt.  %  soln. 

B  |  C 

CuHjjOn  -f-  NaCl.Ci2H220u.- 
2H20 

62.2  |  8.6 

NaCl.C12H22Ou.2H2O 
57.0  |  9.75 

NaCl.C12H22On.2H2O  +  NaCl 
43.0  |  16.2 

NaCl 


36.7 

17.5 

12.7 

23.3 

C  =  K2SO4 
t  =  25°  (42) 
K2S04 


9.56 

9.65 

18.55 

8.65 

28.16 

7.42 

37.24 

6.35 

47.55 

5.21 

57.00 

4.24 

CnHsNxOg 

o-Picraminobenzoic  acid 
C  =  KOH 
t  =  25°  (24) 

Mol/1  soln. 


B 

C13H8N4O8 
0.005794 
0.005775 
0 . 005675 


C 

KC1SH7N4O8 

0.006566 

0.006555 

0.006725 


Ci4H802 

Phenanthraquinone 
C  =  Salts  (79) 

c„h12n2o.c7h6o3 

Antipyrine  salicylate 
C  =  NaC7H60j 
Salicylate  (82) 

Mol  B/l  Mol  C/1  soln. 
(A  +  B) 

CnHi2N20.C7H603 


0 

0.05 

0.1 

0.2 


0.0132 

0.0114 

0.0122 

0.0126 


C00H14O4 
Phenolphthalein 
C  =  Na20 

t  =  25°  (10) 
Wt.  %  soln. 

B  |  C 

C20H14O4 


2.90 

13.74 

22.43 

31.96 


0.58 

2.71 

4.25 

6.11 


NaC2oHi304.8HjO 


36.06 

37.73 

41.16 


6.95 

7.48 

8.32 
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C  =  Na20. — ( Continued ) 


Wt.  %  soln. 


B 

c 

NaC20 

h13o4. 

4H20 

33.34 

6.78 

37.36 

9.31 

41.45 

9.88 

44.06 

10.06 

Na 

2c20h12o4 

45.55 

11.00 

40.16 

12.31 

Na2C20H 

i204 

.4H20 

37.79 

11.67 

34.68 

11.98 

Na2C20II 

i204 

.8H20 

38.42 

9.97 

33.72 

10.17 

Na3C 

20H11O 

4.14H20 

31.00 

10.24 

27.89 

10.37 

25.03 

11.34 

23.28 

12.69 

Na3C2C 

h„o4 

13H20 

20.51 

13.73 

10.35 

17.48 

Na3C2c 

Hii04. 

12H20 

9.12 

19.8 

4.28 

20.32 

1.37 

23.46 

0.86 

25.42 

Na3C20H 

n04 

,6H20 

0.11 

27.01 

0.0 

28.03 

0.0 

30.74 

0.23 

37.44 

Na3C20H11O4.6H2O  +  NaOH.- 
H20 

0.00  I  39.88 


Casein 
C  =  NaCl 
t  =  room  (110) 

g  B/l  (A  +  B)|MolC/l(A  +  B) 
Casein 


0.64 

0 . 0365 

1.43 

0.0690 

1.86 

0.0794 

2.48 

0.0922 

2.68 

0.0925 

2.87 

0.1019 

3.24 

0.1064 

3.46 

0.1114 

3.44 

0.1213 

3.37 

0.1231 

3.11 

0.1265 

2.97 

0.1311 

2.82 

0.1362 

2.52 

0 . 1469 

2.09 

0.1568 

1.87 

0.1605 

1.65 

0.1748 

1.55 

0.1853 

1.50 

0 . 2023 

1.40 

0.2284 

1.39 

0 . 2340 

1.32 

0 . 2725 

H3BO3 

C  =  Alkaloids  (9) 


Na2Sb20  6.6H20 
C  =  NaC2H302 
Acetate  (145) 


t° 

mg  B/l  soln. 

1  %  C* 

2.5  %C* 

5  %  C* 

18.0 

61 

31 

Tr. 

25.0 

146 

40 

Tr. 

33.5 

205 

94 

4.2 

*  Expressed  as  wt.  %  aqueous  Na 


acetate. 
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FREEZING-POINT-  SOLUBILITY  DATA  FOR  NON-METALLIC  SYSTEMS  CONTAINING 

MORE  THAN  THREE  COMPONENTS* 

F.  C.  Kracek 


AQUEOUS  SYSTEMS 

A  =  H«0;  Standard  arrangement;  for  abbreviations,  v.  p.  4 

B  =  HC1;  C  =  C10H8,  Naphthalene;  D  =  CjcHh^Oj,  Naph- 
thalene  picrate;  E  =  KC1;  F  =  KCf,H2N307,  Picrate;  20.1°C  (2). 

B  =  HC1;  Ci  =  C6H402,  Quinone;  C2  =  C6H602,  1,  4-Dihy- 
droxybenzene;  C3  =  Ci2H10O4,  Quinhydrone;  D  =  NaCl.  Solu- 
bility  of  C  in  A-|-  B  -j-  D  at  18.1°C  (30). 

B  =  HC1;  C  =  C6H3N307,  Picric  acid;  D  =  KC1;  E  =  KC6H2- 
N3Q7,  Picrate.  One  point  at  20.1°C  (2).  _ 

B  =  HC1;  C  =  C6H8C1N,  Aniline  hydrochloride;  D  =  FeCl3. 
Approximate  values  of  solubility  of  FeCl3.6(C6HsClN)  and  FeCl3.- 
2(C6H8C1N)  in  aqueous  solutions  of  5  to  22  %  HC1  at  25°  (23). 


B  =  HC104;  C  =  C2H60,  Ethyl  alcohol;  D  =  KC104.  Solu¬ 
bility  of  KC104  in  93-98  %  alcohol  solutions  containing  small 
amounts  of  HC104  (31). 


B  =  I,;  C  = 

C2H60,  Ethyl  alcohol 

;  D  =  KI  (24) 

R  = 

Wt.  ratio  A/C;  t  =  25°C 

Wt.  %  D 

Wt. 

%  B 

R  =  40/60 

|  R  =  60/40 

I2 

0 

23.05 

3.0 

2.5 

29.9 

10.1 

5 

36.7 

17.4 

7.5 

43.4 

24.9 

10.0 

49.8 

32.6 

12.5 

56.2 

40.5 

15.0 

62.5 

49.1 

17.5 

68.5 

58.9 

20.0 

71.2 

1 2  +  KIn 

19.55 

73.3 

20.55 

74.8 

Kin 

20.0 

72.4 

21 

70.2 

74.0 

22 

67.4 

72.1 

23 

64.1 

70.0 

24 

60.4 

67.6 

25 

65.2 

26 

62.7 

27 

60.1 

28 

57.4 

KIn  +  KI 

24.5 

58.6 

28.3 

56.7 

KI 

25 

51.2 

26 

37.9 

27 

26.8 

28 

18.0 

29 

10.7 

53.1 

*  Except  aqueous  solutions  containing  only  strong  electrolytes  (for  which  v.  p, 


B  =  I2;  C  =  C2H60;  D  =  KI. — ( Continued ) 


Wt.  %  D 

Wt.  %  B;  Solid  phase  =  KI 

R  =  40/60 

R  =  60/40 

30 

4.7 

48.3 

30.9 

0 

32.5 

36.4 

35 

25.3 

37.5 

15.3 

40 

6.5 

42.1 

0 

B  =  H2S04;  C  =  HN03;  D  =  C7H6N306,  “TNT.”  Solu¬ 
bility  of  TNT.  in  mixed  acids  at  25°C  (21). 

B  =  H2S04  (cone.);  C  =  C2HbO,  Ethyl  alcohol  (absolute);  D4  = 

(NH4)2Ga2(S04)2.24H20;  D2  =  Cs2Ga2(S04)2.24H20  (3) 

_ Solvent,  cm3  I  g  D/100  cm3  soln. 

A  I  B  |  C  |  Pi  |  D2 

t  =  25°C;  solid  phase  =  D 


100 

0 

0 

30.84 

1.51 

50 

0 

50 

0.0217 

0.00387 

30 

0 

70 

0 . 00875 

0 . 00356 

35 

15 

50 

0.1613 

0 . 0228 

B  =  H2S04;  C  =  CeHeO,  Phenol;  D  =  C5H6N,  Pyridine 
Li  +  Ln ;  room  temperature  (16) 


Equiv./l . < 

B 

D 

9.63 

0 

9.63 

0.25 

9.63 

0.5 

9.63 

1.0 

g/1  in  H20  layer  C 

20.4 

177 

615  |  > 1008 

B  —  NH3;  C  —  C2H6O,  Ethyl  alcohol;  D  =  Cu  (resp.  Cd;  Ni) 
ammonium  complex  (12). 


B  =  HNQ3;  C  =  C3H6Q,  Acetone;  D  =  Bi(N03)3  (6) 


M  B/l 

%  c 

M  D/1  | 

[  M  B/l 

%  c 

M  D/1 

Bi(N03) 

3;  t  =  ? 

0.922 

0 

2.23 

2.3 

0 

2.04 

0.922 

0.922 

6.67 

13.3 

2.17 

2.08 

2.3 

16.7 

1.89 

B  =  NH4N03;  C  =  (NH4)2S04;  D  =  C2H60,  Ethyl  alcohol; 
at  30°C  (32). 


B  -  NH4N03;  C  =  CH40,  Methyl  alcohol;  D  =  C2H60,  Ethyl 

alcohol  (27) 

B-  =  Wt.  ratio  C/D  =  51.7/48.4;  t  =  30°C;  solid  phase  =  NH4N03 


Wt.  % 

1 

Wt.  % 

A 

B 

R  | 

A 

B 

R 

29.9 

70.1 

0 

23.2 

46.2 

30.6 

27.3 

62.8 

9.9 

22.9 

43.8 

33.3 

27.0 

61.2 

11.8 

16.4 

26.0 

57.6 

26.0 

58.6 

15.4 

11.5 

17.8 

71.7 

24.8 

52.1 

23.1 

3.4 

11.7 

84.9 

270)  and  except  systems  containing  a  refractorv  oxide  (for  which  v.  d.  83). 


POLY-COMPONENT  SYSTEMS 
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B  =  NH4N03;  C  = 
R  = 

C2H60,  Ethyl  alcohol;  D  =  AgNOs  (2  7) 

Wt.  ratio  C/A;  t  =  30°C 

B  —  (NH4)2S04;  C  =  C2H60;  D  =  Li2S04. — ( Continued ) 

Li  or  Lin,  Wt. 

% 

Ln 

or  Ltv.  Wt.  % 

R  =  41.8/58.2 

R  =  71.2/28.8 

R  =  91.3/8.7 

C 

B 

D 

1  c 

B 

D 

Wt.  %B  |Wt.  %  D|Wt.  %  B  Wt.  %  D 

Wt.  %  B 

Wt.  %  D 

Li 

1-  T  -L  T  iMTT.Hr>  .-  5f>°n 

AgN03 

65.9 

0.76 

0.14 

3.79 

34.6 

5.9 

0 

45.0 

0 

19.0 

0 

7.0 

49.5 

2.34 

1.07 

7.29 

21.7 

8.7 

6 . 41 

46.65 

4.36 

22.1 

2.20 

7.7 

48.9 

2.36 

1.09 

7.37 

21.6 

8.8 

13.18 

46.7 

9.90 

24.3 

7.23 

9.4* 

39.1 

3.88 

2.61 

10.97 

15.6 

9.4 

AgN03  +  AgN03.NH4N03 

35.1 

4.66 

3.51 

13.0 

13.5 

9.2 

21.0 

48.4 

11.6 

25.6 

4.7 

8.5 

Lin  +  Liv  +  LiNH4S04;  30°C 

AgN03.NH4N03 

33.95 

2.93 

6.24 

16.3 

6.8 

12.8 

22.1 

46.7 

20.1 

18.0 

5.74 

6.58 

Lin  T-  Liv  +  LiNH4SO 

4  LLSO4 

H20;  30°C 

29.1 

37.7 

27.6 

14.84 

39.3 

1.96 

5.03 

12.94 

7.1 

14.8 

AgN03.NH4NC 

>3  +  nh4no3 

Lm  +  Liv  +  Li2S04.H20;  30°C 

44.9 

24.9 

28.9 

14.65 

9.7 

4.30 

31.0 

3.02 

8.63 

20.2 

4.87 

12.0 

NH4NOs 

Li  +  LiNH4S04; 

50°C 

Li  1  +  LiNH4S04 

50°C 

49.3 

12.1 

28.2 

6.8 

9.4 

2.09 

47.3 

2.08 

1.7 

0 

19.7 

16.4 

53.2 

0 

29.0 

0 

9.0 

0 

56.4 

0.94 

0.76 

6.0 

16.0 

13.2 

*  Metastable  with  respect  to  AgNC>3. 

76.3 

0.058 

0.047 

9.5 

14.1 

11.6 

B  =  NH4C1;  C  =  C3Hf,0,  Acetone;  D  =  BaCl2  (18) 
Li,  Wt.  % 


Lit,  Wt.  % 


B 

C 

D 

B 

c 

D 

Li  +  Ln  +  NH4C1;  18°C 

8.67 

49.3 

0.67 

3.06 

68.7 

0.13 

9.63 

45.4 

0.88 

2.58 

71.7 

0.09 

Li  +  Ln  +  NH4C1  +  BaCl2.2H20;  18°C 

11.5 

42.3 

1.34 

2.4 

74.0 

0.01 

Li  +  Ln  +  BaCl2.2H20;  18°C 

10.4 

42.6 

1.4 

2.25 

74.0 

0.01 

10.1 

43.4 

1.78 

2.22 

71.8 

0.01 

10.0 

43.4 

1.83 

2.12 

66.0 

0.01 

Li 

+  Ln  +  NH4CI;  30°( 

17.5 

29.0 

0.0 

1.5 

84.4 

0.0 

18.0 

27.4 

2.1 

0.9 

84.7 

0.1 

Li  +  Ln  +  NH4C1  +  BaCl2.2H20;  30°C 

16.9 

24.1 

3.1 

0.63 

85.2 

0.1 

B  =  (NH4)2SQ4;C  =  CoHfiO,  Ethyl  alcohol;  D  =  MnSQ4  (26-5) , 
B  =  (NH4)2S04;  C  =  C2H60,  Ethyl  alcohol;  D  =  Li2S04  (26) 


Li  or  Lm,  Wt. 

% 

Ln 

or  Liv,  Wt.  % 

C 

1  B 

1  D 

1  c 

B 

1  D 

Li  +  Ln  +  LiNH4S04;  6.5°C 

32.05 

6.89 

2.67 

11.33 

19.57 

7.13 

37.37 

5.19 

1.95 

9.21 

22.17 

7.64 

39.41 

4.70 

1.52 

7.59 

24.68 

7.30 

Li  -f-  Ln  LiNH4S04 

+  (NH4)2S04;  6.5°C 

55.51 

1.76 

0.343 

4.80 

33.27 

6.40 

Li  +  Ln  +  (NH4)2S04;  6.5°C 

53.2 

2.01 

0.348 

5.0 

33.3 

5.56 

43.5 

4.49 

0.379 

8.2 

31.4 

2.68 

Li  +  LiNH4S04;  30°C 

0 

19.6 

16.3 

8.84 

13.7 

11.9 

16.7 

11.0 

9.09 

23.5 

8.23 

7.08 

36.9 

3.93 

3.38 

45.6 

2.35 

1.96 

70.1 

0.18 

0.15 

83.8 

0.026 

0.22 

Li  +Ln  +  (NH4)2S04;  30°C 

57.0 

2.3 

0 

5.7 

37.5 

0 

63.5 

1.13 

0.09 

3.82 

37.3 

3.21 

66.9 

0.82 

0.11 

3.47 

37.2 

5.01 

Li  +  Ln  +  (NtI4)2S04 

+  LiNH4S04;  30°C 

67.4 

0.72 

0.12 

3.45 

35.8 

5.69 

64.5 

66.9 


Li  +  L11  +  (NH4)2S04;  50°C 


1.2 

0.85 


0 

0.019 


4.1 

3.66 


41.1 

40.4 


0 

2.16 


Li  +  Lit  +  (NH4)2S04  +  LiNH4S04;  50°C 
69.5  |  0.54  |  0.065  |  3.06  |  39.9  |  5.12 

Li  +  Ln  +  LiNH4S04;  50°C 

(At  this  temperature  the  two  immiscible  areas  present  at  30°C 
have  merged  into  one) 


53.5 

1.91 

0.804 

6.21 

23.9 

8.85 

48.0 

2.48 

1.47 

8.08 

18.9 

9.85 

42.2 

3.02 

2.83 

11.0 

13.7 

10.4 

41.2 

2.53 

3.69 

11.7 

10.4 

12.9 

42.9 

2.08 

3.54 

10.9 

10.1 

14.0 

45.7 

1.53 

3.31 

9.9 

9.3 

15.6 

Li 

+  Ln  -f-  Li2S04;  50°C 

33.4 

|  2.3 

f  6.8 

|  17.8 

5.8 

12.5 

B  =  H3P04;  C  = 

CeHsCL,  Citric  acid; 

D  =  NaOH  (25) 

Concentrations  in  millimol /liter 

B 

C 

D 

1  B 

C 

D 

Na2HP04.12H20; 

to 

0 

0 

0 

NaH2C6H507.H20;  20°C 

556 

0 

1112 

542 

1105 

525 

564 

167.4 

1128 

3035 

1156 

7496 

1570 

343 

3140 

1370 

1293 

1762 

1553 

371 

3106 

894 

1485 

1437 

2142 

526 

4284 

1415 

1603 

1562 

C6H807.H20;  20°C 

768 

1675 

2129 

566 

4070 

1131 

781 

2035 

2124 

136 

4010 

272 

1010 

2216 

1423 

85.3 

3913 

171 

745 

2769 

3646 

0 

3816 

0 

657 

2958 

1275 

422 

3548 

1615 

B  =  CH40,  Methyl  alcohol;  C 

=  c,h6o, 

Ethyl  alcohol;  D  — 

KF.  Solubility  of  KF  in  aqueous  mixtures  of  methyl  and  ethyl 

alcohols  at  room  temp. 

Two  liquid  phases  (15). 

B  =  CH40, 

Methyl  alcohol;  C 

=  c2h6o, 

Ethyl  alcohol;  D  = 

kno3 

(27) 

R  =  Wt.  ratio  B/C  = 

51.7/48.3; 

t  =  30°C;  solid  phase  =  KNOt 

Wt.  % 

Wt.  % 

A 

R 

D 

A 

R 

D 

68.7 

0 

31.3 

47.1 

47.8 

5.1 

68.4 

12.7 

18.9 

40.1 

56.4 

3.5 

64.3 

22.9 

12.8 

24.0 

74.8 

1.2 

52.3 

41.0 

6.7 
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B  =  CH40,  Methyl  alcohol;  C  =  C3H60,  Acetone;  D  =  KF 
Critical  solutions;  t  —  20°C  (14) 


Li,  Wt.  % 

Li,  Wt.  % 

B 

1  c  I 

D 

B 

1  c  | 

D 

0.14 

1.08 

Li  A 
32.6 

Ln 

22.0 

10.4 

16.4 

0.68 

5.25 

20.2 

22.7 

40.4 

3.03 

1.40 

9.90 

16.13 

23.9 

36.2 

4.0 

1.46 

11.40 

14.69 

25.3 

31.6 

5.2 

2.19 

17.02 

11.43 

25.8 

46.3 

2.10 

2.45 

17.3 

11.2 

26.8 

25.7 

7.33 

2.79 

21.6 

9.5 

28.0 

41.3 

2.75 

3.50 

27.1 

7.6 

28.4 

18.3 

10.7 

3.51 

24.8 

8.6 

29.0 

13.8 

13.8 

4.0 

28.7 

7.5 

29.7 

11.1 

14.6 

8.55 

55.3 

1.93 

30.1 

36.1 

3.65 

8.96 

52.8 

2.42 

31.3 

33.0 

4.46 

9.96 

46.0 

4.21 

32.5 

29.6 

5.30 

10.3 

43.7 

4.97 

35.2 

20.8 

8.9 

10.6 

41.4 

5.8 

42.8 

19.4 

9.3 

10.8 

39.2 

7.0 

33.9 

53.0 

1.72 

15.0 

9.2 

15.9 

35.4 

37.9 

3.10 

15.5 

45.9 

2.43 

37.3 

33.9 

4.05 

16.8 

40.6 

3.37 

39.5 

29.0 

5.16 

17.5 

37.4 

4.12 

42.0 

22.3 

7.62 

20.8 

20.9 

9.75 

44.7 

7.9 

17.7 

B  =  C2H4O2,  Acetic  acid;  C  =  CaC4H406,  Tartrate;  D  = 
KC2H3O2,  Acetate.  Solubilities  of  Ca  tartrate  at  25°C  (17). 


B  =  CjELO,  Ethyl  alcohol;  C  = 

C6Hi20,  n-Amyl  alcohol;  D  = 

NaCl  (13) 

Li,  Wt.  % 

Ln,  Wt.  % 

B  1  C  |  D 

B  |  C  |  D 

Li  -f-  L11 ;  28°C 


16 

9 

77 

3 

0.2 

6 

0 

0 

.6 

15 

9 

26 

3 

59 

7 

0.4 

12 

6 

1 

.2 

10 

0 

29 

0 

56 

6 

0.6 

11 

0 

1 

0 

14 

5 

38 

5 

34 

5 

2.2 

17 

5 

1 

9 

13 

4 

40 

3 

37 

2 

2.0 

16 

4 

1 

4 

15 

3 

I 

n  +  Ln  +  NaCl 

O 

00 

CM 

0 

95 

4 

0.5 

0 

0 

22 

26 

35 

9 

5 

86 

6 

0.10 

1 

9 

0 

25 

25 

3 

19 

1 

75 

4 

0.25 

4 

5 

0 

3 

24 

0 

30 

9 

59 

9 

0.58 

6 

9 

0 

4 

22 

6 

38 

7 

47 

0 

1.23 

10 

3 

0 

5 

21 

2 

44 

8 

31 

6 

2.81 

15 

2 

1 

3 

19 

3 

41 

5 

17 

7 

6.56 

22 

1 

3 

6 

15 

8 

32 

5 

10 

0 

11.0  crit. 

32 

5 

10 

0 

11.0  crit. 

L,  Wt.  % 

L,  Wt.  % 

L  -f-  NaCl;  28c 

’C 

55 

18 

38 

42 

0.15 

56 

48 

10 

35 

3 

98 

41 

16 

48 

84 

0.36 

55 

77 

11 

41 

3 

97 

66 

42 

19 

79 

0.69 

51 

31 

4 

60 

6 

49 

52 

41 

32 

03 

0.96 

38 

54 

13 

58 

8 

26 

65 

12 

8 

80 

2.39 

36 

54 

8 

65 

9 

95 

53 

86 

23 

08 

2.13 

29 

35 

5 

29 

13 

0 

B  =  C2H60,  Ethyl  alcohol;  C  =  C7H6O2,  Benzoic  acid;  D  = 
C7H9NQ2>  Ammonium  benzoate  (26-5). 


B  =  C2H60,  Ethyl  alcohol;  C  =  AgN03;  D  =  KN03  (27) 
 t  =  30°C;  Wt.  ratio  B/A  =  51.6/48.4 


Wt. 

% 

Solid 

phase 

Wt.  % 

Solid 

phase 

C 

D 

c 

D 

37.0 

0 

C 

16.5 

4.11  ] 

36.9 

2.62 

C  +  CD 

5.15 

4.55  [ 

D 

21.3 

4.26 

D  +  CD 

0 

4.8  J 

B  =  C2H60,  Ethyl  alcohol;  C  =  NaCl;  D  =  Na2S04  (28>  29) 


Wt.  %  B 

|  Wt.  %  D 

Wt.  %  c 

Na2SO4.10H2O  +  NaCl;  15°C 

0 

5.64 

23.39 

7.13 

3.5 

20.8 

8.81 

3.47 

20.25 

Na2S04.l 

0H2O  +  Na2S04  +  NaCl;  15°C 

9.78 

2.96 

19.94 

Na2S04  +  NaCl;  15°C 

10.11 

2.92 

19.76 

13.69 

2.06 

18.63 

15.35 

1.78 

17.98 

24.77 

0.85 

14.93 

45.42 

0.15 

8.48 

73.86 

0.008 

2.05 

Na2SO4.10H2O  +  Na2S04; 

15°C 

21.45 

1.25 

14.79 

30.91 

0.68 

11.41 

41.90 

0.23 

7.65 

57.64 

0.03 

2.67 

72.0 

0.03 

Na2S04;  15°C 

0 

43.25 

0.22 

8.24 

61.87 

0.03 

2.79 

Na2SO4.10H2O  +  Na2S04; 

25°C 

0 

15.22 

13.78 

6.24 

10.10 

11.82 

11.84 

6.41 

10.42 

20.33 

3.26 

7.95 

29.44 

1.51 

5.40 

37.62 

0.69 

3.35 

53.0 

0.4 

0 

Na2S04  +  NaCl;  25°C 

0 

6.85 

22.85 

10.69 

2.41 

19.97 

19.09 

1.26 

17.11 

21.03 

1.07 

16.46 

31.03 

0.57 

13.20 

37.62 

0.34 

11.48 

37.88 

0.34 

11.12 

57.30 

0.005 

5.88 

72.68 

0 

Na2S04;  25°C 

2.52 

36.96 

0.60 

4.79 

20.93 

2.53 

Na2S04  +  NaCl;  35°C 

9.35 

0 

6.14 

23.44 

9.88 

2.34 

20.57 

17.72 

1.30 

17.86 

28.35 

0.67 

14.35 

36.12 

0.45 

12.08 

55.52 

0.056 

6.05 

79.94 

0.019 

1.39 

B  =  C2H6Q,  Ethyl  alcohol;  C  =  NaCl;  D  =  Na2C03  (3) 


Li,  Wt.  % _ L„,  Wt.  % 


B 

C 

D 

B  | 

C 

D 

Li  -f-  Ln  +  Na2CO3.10H2O; 

CO 

O 

O 

O 

44.8 

0 

1.38 

3.41 

0 

26.14 

48.5 

1.01 

1.21 

2.93 

1.15 

26.38 

Li  +  Ln  +  Na5CO3.10H2O  +  Na2CC 

)3.7H20;  30°C 

50.65 

1.39 

1.0 

3.59 

1.63 

25  5 

Li  +  Ln  +  Na2C03.7H20; 

O 

O 

O 

CO 

53.2 

3.07 

0.61 

3.07 

5.14 

24.0 

Li  +  Ln  +  Na2C03.7H20  +  Na2C03.H20;  30°C 
54.92  |  4.03  |  0.59  |  4.79  |  6  51  |  19.45 

* 
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B  = 

C2H60;  C 

=  NaCl;  D 

=  Na2CO 

3. — ( Continued ) 

Li,  Wt.  % 

Ln,  Wt.  % 

B 

C 

1  D 

B 

C 

D 

Li  +  Lii  +  Na2C08.H20;  30°C 

52.15 

4.62 

0.56 

4.89 

7.16 

19.21 

43.5 

6.78 

1.41 

7.31 

9.02 

16.42 

34.6 

8.42 

3.39 

12.29 

10.81 

12.11 

25.7 

10.32 

5 . 60  crit. 

25.74 

10.32 

5 . 60  crit. 

Li,  Wt.  % 

1 

Li,  Wt.  % 

Li  +  Lii  (no  solid  phase);  30°C 

23.14 

9.04 

6.69  crit. 

16.10 

0 

10.84  crit. 

18.94 

3.29 

8 . 62  crit. 

1 

-  +  Na2CO3.10H2O  +  Na2C03.7H20;  30°C 

2.52 

1.85 

25.9 

51.7 

1.30 

0.66 

L  +  Na2C03.7H20  +  Na2C03.H,0;  30°C 

4.15 

7.20 

19.5 

64.7 

1.72 

0.36 

59.3 

2.83 

0.44 

L  “I-  &2CO3.H2O  -j-  NaCl;  t 

0°C 

0 

14.13 

18.0 

42.0 

9.3 

1.08 

9.08 

15.47 

10.1 

61.8 

4.63 

0.41 

21.0 

13.9 

6.02 

L  +  Na2C03.H20;  30°C 

69.23 

3.03 

? 

84.9 

0.89 

78.1 

1.18 

94.4 

0.19 

B  =  CoH 6Q,  Ethyl  alcohol;  C  =  NaBr;  D  =  Na2C03  (3) 


Li,  Wt.  % 

Ln,  Wt.  % 

B 

C 

D 

B 

C 

D 

Li 

+  Lii  (critical  curve)  [no  solid  phasel;  30°C 

15.6 

6.82 

10.6 

15.9 

3.34 

10.7 

16.1 

0 

10.8 

Li  T  Ln  T  Na2CO3.10H2O; 

30°C 

44.81 

0 

1.38 

3.41 

0 

26.1 

41.8 

2.20 

1.62 

3.06 

1.02 

25.7 

37.7 

5.00 

2.02 

3.69 

2.93 

24.6 

36.7 

5.47 

2.11 

3.70 

3.84 

24.2 

Li  +Ln  +  Na2CO3.10H2C 

)  +  Na2CC 

)3.7H20;  30°C 

34.4 

6.66 

2.65 

3.78 

4.67 

22.9 

Li  -f  Ln  +  Na2C03.7H20; 

30°C 

33.1 

7.45 

2.72 

4.02 

4.96 

22.8 

29.7 

8.9 

3.64 

5.47 

6.51 

21.0 

22.7 

10.0 

6.3 

8.15 

8.52 

17.1 

15.2 

10.8 

10 . 4  crit. 

Li,  Wt.  % 

| 

Li,  Wt.  % 

L  Na2C03 

.10H2O  +  Na2C03.7H20;  30°C 

2.58 

4.82 

24.4 

46.3 

3.79 

0.82 

39.4 

5.98 

1.42 

55.7 

0 

0.53 

L  +  Na2C03.7H20  +  Na2C03.H20;  30°C 

10.3 

17.2 

11.0 

49.2 

11.5 

0.39 

21.2 

16.9 

5.27 

62.8 

6.09 

0.26 

34.6 

15.3 

1.33 

73.1 

0 

0.11 

L  -f-  Na2C03.H20  -f-  Na2C03 

30°C 

73.7 

10.12 

?* 

|  84.3 

5.26 

? 

B  =  C2H60,  Ethyl  alcohol;  C  =  Nal;  D  =  Na2C03  (3) 


Li,  Wt.  % 

Ln,  Wt.  % 

B 

C 

!  D 

B 

C 

D 

Li  +  Ln  (critical  curve);  30°C 

16.1 

0 

10.84 

16.5 

3.01 

10.91 

13.86 

5.35 

11.4 

11.62 

8.02 

13.4 

9.56 

9.47 

16.3 

Li  +  Ln  +  Na2CO3.10H2O; 

CO 

0 

0 

0 

41.75 

3.98 

1.41 

2.47 

0.67 

25.53 

29.7 

8.67 

3.47 

3.60 

4.80 

23.28 

24.9 

9.75 

4.75 

6.06 

7.91 

21.27 

22.1 

10.54 

5.63 

9.52 

9.20 

17.73 

9.56 

9.47 

16. 26  crit. 

Li,  Wt.  % 

Li,  Wt.  % 

L  +  Na2CO 

3.10H2O  +  Na2C03.7H20;  30°C 

0 

9.3 

24.3 

20.59 

11.1 

2.49 

9.04 

11.4 

14.5 

48.86 

4.62 

0.47 

19.31 

12.1 

6.61 

55.70 

0 

0.43 

L  +  Na2C03.7H20  +  Na2C03.H20;  30°C 

0 

25.4 

15.3 

36.4 

19.4 

0.74 

10.5 

27.1 

6.61 

55.1 

9.8 

0.40 

21.1 

25.3 

3.00 

73.1 

0 

0.11 

L  +  Na2C03.H20  +  Na2C03;  30°C 

41.6 

37.4 

y* 

20.0 

51.5 

64.0 

22.8 

L  +  Na2C03  +  NaI.2H20;  30°C 

48.3  | 

40.4  | 

31.0  | 

47.2  | 

L  +  Na2C03.H20  +  Na2C03  +  NaI.2H20;  30°C 

4.99  | 

61.6  | 

?*  1 

1 

! 

*  Na2C03  concentration  negligibly  small. 


B  =  C2H60,  Ethyl  alcohol;  Ci  =  KOH;  C2  <=  KC1;  D  =  K2C03; 
at  30°C  (32). 


B  =  C3H60,  Acetone;  C  =  CuCl2;  D  =  NaCl  (18) 


Li,  Wt.  % 

Ln,  Wt.  % 

B 

c 

D 

B 

C 

D 

L, 

+  L„  +  NaCl;  30°C 

19.00 

0 

18.50 

84.2 

0 

0.41 

20.20 

3.3 

16.60 

80.85 

1.55 

1.66 

22.65 

10.7 

12.10 

68.20 

4.43 

3.55 

23.10 

11.2 

11.53 

64.10 

5.07 

4.03 

27.50 

13.4 

10.60 

54.60 

8.26 

5.60 

29.90 

13.8 

10.55 

53.50 

8.40 

5.40 

41 

12 

8  crit. 

41 

12 

8  crit. 

] 

.1,  Wt.  % 

Li,  Wt.  % 

L  +  CuC12.2H20  +  NaCl;  30°C 

L  +  Na2C03.H20  +  NaBr.2H20;  30°C 


8.23 

42.7 

1.15 

21.05 

36.9 

14.21 

39.8 

L 

0.69 

-j-  Na2C03 

27.8 

H20;  30°C 

33.9 

20.7 

40.6 

36.3 

26.9 

0.54 

?* 

L  T  Na2C( 

52.0 

33;  30°C 

21.7 

59.3 

18.5 

?* 

78.2 

10.0 

L  +  Na2C08.H20  +  Na2C03  +  NaBr.2H20;  30°C 
54.7  |  21.0  |  | 


*  NaaCOa  concentration  negligibly  email. 


0 

36.86 

10.25 

32.5 

27.95 

5.90 

8.8 

35.60 

7.45 

57.7 

16.40 

3.72 

11.9 

34.70 

6.70 

70.7 

9.60 

4.00 

22.9 

31.00 

5.94 

80.6 

4.67 

3.50 

L  +  NaCl;  30°C 

29.1 

18.7 

5.78 

44.5 

18.9 

5.30 

38.0 

20.9 

4.09 

61.4 

10.35 

4.30 

B  =  C3Hs03)  Glycerol;  C  =  C6H60,  Phenol;  D  =  NH4A1(S04)2.- 
12H20.  At  ca.  20°C,  a  solution  saturated  with  D  has  18.5%  B, 
3.09  %  C  and  4.43%  D  (»»). 
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B  =  C3Hs03,  Glycerol;  C  =  Alkaloids;  D  =  H3B03 
Solution  before  saturation  contains  50  g  B  and  variable  quantities 
of  D  per  100  cm3.  Solubility  of  C  in  g/100  cm3  soln.  (*) 


3 

5 

7.65 

15.3 

Eserine,  CuH2iN203 . 

Morphine,  CijHi9N03 . 

Cocaine,  C17H21NO4 . 

Atropine,  Ci7H23N03 . 

Codeine,  Ci8H21N03 . 

Quinine,  C2oH24N202 . 

Strychnine,  C2iH22N202.  .  . 
Veratrine,  C^ELsNOg . 

2.5 

5.5 

8 

10 

4 

3.5 

6 

15 

20 

40 

B  =  CcH60,  Phenol;  C  =  C,HsO,  o-  +  to-  +  p-Cresols  (+  22). 
For  temperatures  of  formation  of  two  liquid  phases  in  mixtures 
of  phenol  with  aqueous  solutions  of  various  organic  and  inorganic 

compounds,  v.  (7»  8>  9). _ 

B  =  C2H3CIO2,  Chloroacetic  acid;  C  =  CaC4H406,  Tartrate; 
D  =  KC2H2CIO2,  Chloroacetate.  Solubilities  of  Ga  tartrate  at 

25°C  (17). _ _ 

B  =  CaC4H406,  Tartrate;  C  =  KC1;  D  =  KC2H3O2,  Acetate. 
Solubilities  of  Ca  tartrate  at  25°C  (17). _ _ 

NON-AQUEOUS  SYSTEMS 

C0H4O  2 

Acetic  acid 


B  =  C4H10O,  Ethyl  ether;  C  =  Hgl2;  D  =  KI  f11) 


Li,  Wt.  % 


L11,  Wt.  % 


Lin,  Wt.  % 


Li  +  Ln  +  KHgI3.H20;  20°C 

76.6 

14.0 

5.3 

0.6 

51.0 

36.4 

44.5 

33.8 

14.1 

1.4 

51.7 

33.7 

32.7 

39.6 

17.6 

2.4 

50.3 

32.4 

23.7 

42.8 

19.7 

2.9 

49.5 

31.7 

9.0 

47.2 

26.6  crit. 

9.0 

47.2 

26. 6  crit. 

L 

1  +  L„  + 

Hgl2;  20°C 

96.2 

1.6 

0.2 

12.4 

10.5 

3.5 

95.8 

1.9 

0.3 

18.3 

15.5 

4.4 

86.1 

8.7 

1.4 

50.7 

26.5 

5.2 

77.0 

14.0 

2.5 

60.0 

22.9 

4.3 

73.5 

15.6 

3.0 

63.0 

21.5 

4.0 

69.4 

17.9 

3.1 

69.4 

17.9 

3.1 

L  + 

Ln  +  KI  +  KHgI3;  20°C 

94.7 

3.0 

1.2 

0.6 

51.1 

38.5 

] 

ji  Ln  -f"  KI*  20°C 

99.2 

ca.  0 

0.4 

3.7 

ca.  0 

55.6 

Li  +] 

-<ii  +  Hgl2 

+  KHgI3;  20°C 

93.8 

4.3 

1.1 

disappears 

-+ 

95.4 

3.2 

1.0 

28.8 

54.3 

15.6 

■*—  disappears- 

24.8 

58.2 

17.0 

Li,  Wt.  % 

Li,  Wt.  % 

Li  + 

Hgl2  +  KHgI3.H20; 

20°C 

0 

50.3 

26.7 

45.1 

41.0 

9.5 

9.4 

50.7 

22.1 

52.6 

34.6 

8.6 

19.1 

50.1 

17.0 

73.8 

19.2 

4.5 

35.4 

46.0 

12.1 

84.6 

12.0 

1.5 

39.0 

44.0 

11.2 

*  Critical  concentration,  Ln  =  Lm. 

t  Phase  disappears  without  necessarily  becoming  identical  with  another 
phase;  not  a  critical  point,  t  Critical  concentration,  Li  =  Ln. 


B  =  C4H603,  Acetic  anhydride,  C  =  C7H7NO,  Benzamide;  D  = 
C9H9NO2,  Acetylbenzoylimide  (19) 

Mixtures  consist  of  x  M  %  of  1 : 1  (A  +  D)  with  lOO-x  M  %  1:1 


B 

c 

D 

B 

c 

D 

B 

C 

D 

(B  +  C) 

Li  +  Ln  -f-  Lm 

(no  sol 

id  phase);  20°C 

x  % 

°C  ±  1° 

*  % 

°C  ±  1° 

88.3* 

6.2 

2.1 

23.4 

30.8 

16.7 

23.4 

30.8 

16.7 

Solid  C 

Solid  D 

87. 9| 

6.2 

2.2 

23.2 

30.9 

16.6 

<—  just  disappears— >■ 

0 

90 

40 

ca.  50 

87.0 

6.8 

2.2 

28.5 

30.6 

15.8 

18.4 

32.4 

18.5 

10 

86 

50 

58 

86. 7f 

6.8 

2.3 

33.3 

29.4 

14.3 

4 — disappears — > 

20 

78 

60 

66 

<—  disappears  f— ► 

37.7 

30.1 

13.2 

12.8 

33.0 

20.3 

30 

66 

70 

72 

85.4 

7.7 

2.7 

38.7 

28.7 

13.1 

12.9 

32.9 

20.5 

35 

58 

80 

77 

85.4 

7.5 

2.7 

39.4 

28.8 

12.5 

12.9 

32.6 

20.8 

39 

ca.  50 

90 

81 

77.5 

12.8 

4.1 

47.7 

26.6 

10.3 

12.4 

34.2 

21.9 

100 

84 

78.2 

11.2 

4.5 

49.1 

25.9 

10.3 

10.7 

34.5 

22.2 

B  =  C4H603, 

Acetic  anhydride;  C  =  C7H6N,  Benzonitrile ; 

68.9 

16.6 

5.8 

58.0 

21.9 

8.8 

10.1 

35.9 

22.4 

D  =  C7H-NO, 

Benzamide;  E 

=  C9H9NO0,  Acetylbenzoylimide 

69.2 

16.8 

6.0 

58.6 

21.6 

8.7 

9.8 

34.7 

23.0 

(19).  See  Figure,  p.  429. 

64. 3 1 

19.2 

7.1 

64.3 

19.2 

7.1 

10.0 

35.2 

22.4 

Li, 

Wt.  % 

| 

Ln,  Wt.  % 

c2h3n 

B 

1 

c 

D  | 

B 

1  c 

1 

D 

Acetonitrile 

B  =  C2H4C>2,  Acetic  acid;  C  =  C2H5NO,  Acetamide;  D  =  C4H603, 
Acetic  anhydride  (20) 

Mixtures  consist  of  x  M  %  of  1: 1  (A  +  B)  with  100- x  M  %  1: 1 

(C+D) 


x  % 

°C  +  1°  | 

x  % 

°C  +  1°  | 

x  % 

°C  +  1° 

Solid  C 

Solid  BC2  (?) 

Solid  B 

0 

50 

ca.  32 

-22 

ca.  58 

-29.5 

10 

37 

35 

-21.5 

60 

-26.5 

20 

+  18 

40 

-22 

70 

-14.5 

30 

-14 

50 

-25 

80 

-6 

ca.  32 

-22 

ca.  58 

-29.5 

90 

-0.5 

100 

+2.5 
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OSMOTIC  PRESSURE 

W.  E.  Garner 


In  this  section  are  included  data  on  osmotic  pressure  obtained 
by  direct  measurement.  With  few  exceptions,  only  those  pressures 
are  given  which  are  generated  by  solutions  of  pure  substances 
when  separated  from  the  pure  solvent  by  a  semipermeable  mem¬ 
brane.  Where  appreciable  amounts  of  diffusion  have  occurred 
or  the  solution  is  not  opposed  by  the  pure  solvent,  this  is  indicated 


in  the  tables.  Wherever  possible  the  pressures  are  expressed  in 
normal  atmospheres  and  the  concentrations  of  the  solutions  in 
gram  formula  weights  per  1000  g  of  the  solvent  (M/1000)  in  terms 
of  the  table  of  atomic  weights,  Vol.  I,  p.  43.  Where  the  pressures 
measured  are  small  they  are  given  in  mm  Hg.  Values  are  given  to 
the  last  significant  figure  for  which  relative  accuracy  can  be  claimed. 


SOLUTIONS  IN  WATER  MAINLY  WITH  COPPER  FERROCYANIDE  MEMBRANES 


C12H22O11,  Sucrose,  342.2,  Posm.  in  Atm.  (41) 


— — — 

M/1000  ~~~ — — 

0 

5 

10 

15 

20 

25 

30 

40 

50 

60 

70 

80 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

(2 . 48) 
4.76 
7.14 
9.52 
12.00 
14.50 
17.03 
19.65 
22.32 

25 . 05 

2.47 

4.86 

7.26 

9.69 

12.20 

14.73 

17.35 

19.99 

22.68 

25.51 

2.52 

4.93 

7.39 

9.87 

12.40 

14.98 

17.65 

20.34 

23.09 

25.92 

2.56 

5.03 

7.54 

10.03 

12.65 

15.27 

17.97 

20.72 

23.51 

26.42 

2.61 

5.11 

7.67 

10.22 

12.86 

15.52 

18.29 

21.09 

23.93 

26.87 

2.65 

5.19 

7.79 

10.38 

13.05 

15.76 

18.59 

21.44 

24.34 

27.29 

2.50 

5.09 

7.71 

10.38 

13.09 

15.85 

18.66 

21.56 

24.44 

27.47 

2.58 

5.21 

7.91 

10.69 

13.47 

16.28 

19.10 

21.99 

24.95 

27.94 

2.66 

5.32 

8.04 

10.81 

13.62 

16.46 
19.37 
22.31 
25.35 

28.46 

2.74 

5.48 

8.21 

10.96 

13.78 

16.67 

19.57 

22.52 

25.50 

28.63 

14.11 

16.96 

19.74 

22.76 

25.79 

28.87 

23.26 

26.14 

29.07 
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C12H22Q„,  342.2,  POBm.  in  Atm. — ( Continued ) 


M/1000 

0.1 

0.3 

0.6 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

Super- 

satd. 

0°C  (7) 

2.25 

6.91 

14.22 

24.76 

54.9 

90.0 

129.7 

30°C 

58.6 

95.8 

141.2 

193 

268.8 

(23,  35) 

57.7°C 

62.5 

101.5 

145.4 

195.9 

248 

(23,  35) 

C<sHi206,  Glucose,  180.09,  Posm.  in  Atm.  (39>  40) 


°C 

M  / 1000\ 

0 

10 

23 

"■\°c 

M/100CT\ 

0 

10 

23 

O 

(—4 

2.42 

2.41 

2.41 

0.6 

14.13* 

14.43 

14.5 

.2 

4.69 

4.80 

4.79 

.7 

16.51 

16.84 

17.0 

.3 

7.07 

7.17 

7.21 

.8 

18.92 

19.20 

19.4 

.4 

9.38 

9.60 

9.64 

.9 

21.42 

21.56 

21.8 

.5 

11.75 

12.01 

12.14 

1 .0 

23.78* 

23 . 99 

24.3 

*  Berkeley  and  Hartley’s  data  (v. infra)  give  13.4  and  22.9,  resp. 


CsHiiOsCEE,  «-Methyl  Glucoside  (7) 


M/1000 . 

.1  1 

2 

3 

4 

Atm.,  0°C . 

-1  25.0 

53.8 

86.4 

120.2 

CeHx^e,  Galactose  (6) 


g/1 . 

250 

380 

500 

Atm.,  0°C . 

35.5 

62.8 

95.8 

C6HI20e,  Glucose  (6) 


g/1 . 

1  99.8 

199.5 

319.2 

448.6 

548.6 

Atm.,  0°C . 

|  13.2 

29.2 

53.2 

87.9 

121.2 

C6Hi406,  Mannitol  (6) 


g/1 . 

100 

110 

125 

Atm.,  0°C  . 

13.1 

14.6 

16.7 

CsHuOe,  Isodulcitol,  M/1000  =  2,  Posm.  (0°C)  =  54.8  atm.  (7). 
C6H60,  Phenol,  94.06,  30°C  (2  4) 


M/1000 . 

|0.1 

0.2 

0.3 

C.4 

0.5 

0.6  |0.7 

0.8 

0.9 

P 

x  08m . 

1 1 . 46 

2.84 

3.93 

5.12 

6.40 

7.62  8.82 

10.05 

11.28 

Substance 

Formula 

M/1000 

t,  °C 

Atm. 

Lit. 

Amygdalin . 

C20H27NO1I 

0.0219 

0 

0.474 

(21) 

Antipyrine . 

c„ii12n2o 

0.0530 

0 

1.18 

(2!) 

Resorcinol . 

C6H602 

0 . 0097 

11 

0.207 

(31) 

0.0100 

16 

0.206 

Saccharin . 

c7h6no3s 

0 . 0029 

17 

0.075 

(31) 

Osmotic  Pressure  of  Colloids 


Substance 

Wt.  % 

t,  °c 

mm  Hg 

Lit. 

Dextrin . 

1 

15.9 

166 

(43) 

f 

1 

15.2 

69 

(4  3) 

Gum  arabic . ^ 

6 

15.5 

259 

[ 

18 

15.6 

1193 

Egg  albumen . 

1.25 

room 

22.4 

(5°) 

Gelatin . 

1.5 

room 

8.2 

(5°) 

Horse  hemoglobin . 

5.27 

room 

58.75 

(50) 

Cow  hemoglobin . 

10.8 

room 

109.0 

(50) 

Sodium  caseinogenate . 

3.23 

25 

313 

(5) 

8.0* 

11 

334 

(3S) 

Hemoglobins . 

(*) 

*  Solutions  nearly  neutral. 


Gelatin. — ( Continued ) 


Gelatin 

Wt.  % 

mm  Hg 

Faust . 

0  17 

2.28 

Dryplate  Sleussner . 

0.17 

2.86 

Technical  1 . 

0.174 

1.61 

2 . 

0.157 

2.07 

3 . 

0.145 

3.07 

4 . 

0.123 

3.16 

5 . 

0.118 

3.58 

/3-Dextrin,  t  —  25°;  Collodion  Membrane  (13) 
Solubility  1.76%  at  22° 


Wt.  % . 

0 . 04521 

0.0818 

0.158 

0.321 

0.513 

mm  Hg . 

5.70  | 

8.24 

12.7 

15.8 

18.7 

Dextrin  (Ivahlbaum  Purified),  t  =  25°;  Collodion  Membrane 

( 1  4  ) 


Wt.  % . 

0.076 

0.125 

0.268 

0 . 445 

0.663 

1.02 

1.675 

mm  Hg . 

3.47 

5.75 

8.1 

10.4 

12.3 

13.1 

15.0 

For  other  dextrins,  see  (38). 


Congo  Red,  M.  W.,  696.5 


t  =  25°  (is)  [  t  =  25°  (5)  |  t  =  17°  (is) 


M/1000  1 

mm  Hg 

M/1000  1 

mm  Hg 

M/1000  1 

mm  Hg 

0.306 

7.07 

1.12 

24 

4.97 

88.7 

0.619 

13.5 

2.23 

45 

5.13 

89.0 

0.907 

17.3 

4.46 

106 

6.15 

106.0 

1.25 

27.6 

8.93 

176 

7.05 

120 

1.59 

33.2 

17.86 

326 

8.10 

145 

1.87 

42.1 

35.7 

625 

10.05 

171.7 

Initially  against  pure 

55.6 

1020 

18.3 

310 

water;  collodion 

71.4 

1220 

37.5 

603 

membrane. 

72.0 

1139 

86.6 

1363 

Parchment  membrane.  Against  pure 

water 


Usmotic  pressure  ot  a  solution  of  Congo  red  at  28.5°,  123  mm  Hg; 
at  62°,  138  mm  Ha.  narohment  mpmliranp  ( 5\ 


Chicago  Blue,  25°; parchment.  . 


M/1000  1 

2.84 

0.997 

Posm.  mm  Hg 

93 

35 

Lit. 


25°C,  initially  against  pure  water,  collodion  (*  2) 


(5) 


Tuchrot  G.  A. 

Brilliantkongo 

Chicago  Blue 

6  B 

Kongorein- 

blau 

Wt.  % 

mm 

Hg 

Wt.  % 

mm 

Hg 

Wt.  % 

mm 

Hg 

Wt.  % 

mm 

Hg 

0.013 

3.3 

0.027 

6.1 

0.023 

7.8 

0.028 

8.6 

0 . 0275 

6.0 

0 . 050 

15.7 

0.043 

14.8 

0.045 

15.0 

0.029 

7.1 

0 . 0475 

18.4 

0.045 

15.6 

0.073 

26.5 

0.0325 

8.5 

0.063 

22.8 

0.0G6 

23.2 

0.087 

29.2 

0.082 

21.3 

0.076 

29.9 

0.078 

27.3 

0.105 

22.5 

For  results  on  benzopurpurine,  primuline,  and  commercial  dyes, 
see  (5)  and  (13).  For  the  effect  of  electrolytes  on  the  osmotic 
pressure  of  dyestuffs,  see  (5>  12,  15,  18). 


Fe2Cl6- 140Fe2O3  Iron  Hydroxide  Sol.  (19) 


Wt.  % . 

0.15 

0.20 

0.40 

0.80 

1.84 

mm  H20 . 

2.0 

5.5 

20 

70 

220 

Gelatin,  t  =  20°;  Collodion  Membrane  (H) 


Gelatin 

Wt.  % 

mm  Hg 

Dhere  and  Gorgolewski . 

0.152 

1.00 

Sadikoff . 

0  169 

2  30 

Moerner . 

0.232 

7.9 

Thorium  Hydroxide  Sol. 


wt.  % . 

0.40 

0.56 

0.97 

1.75 

2.70 

4.03 

mm  H20 . 

2.5 

13 

47 

115 

240 

430 

Data  are  also  given  for  copper  ferrocyanide,  prussian  blue, 

|  gum  arabic  and  dialyzed  caramel. 


OSMOTIC  PRESSURE 
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Osmotic  Pressure 

Ferroc 

0°C  (8-  9) 

M/1000 

Atm. 

Ca  ferrocyanide 

0.1024 

2.54 

0 . 2422 

5.34 

0.4182 

9.20 

0.6030 

14.65 

0.7470 

20.33 

1.075 

41.22 

1.353 

70.84 

1.469 

87.09 

1.617 

112.84 

4.711 

130.66 

Mg  ferrocyanide 

0 . 2343 

6.20 

0.3241 

8.70 

K  ferrocyanide 

0.0412 

2.93 

0 . 0824 

5.41 

0.1529 

9.19 

0.2416 

13.52 

0.3688 

19.25 

Na  ferrocyanide 

0.0745 

5.33 

0.1163 

7.83 

0.1667 

10.69 

0.2305 

14.23 

0.2950 

17.69 

Sr  ferrocyanide 

0.1596 

3.40 

0.3361 

6.18 

0.4642 

8.59 

0.6197 

12.04 

a-Tetramethylammoniui 

ferrocyanide 

0.2686 

5.96 

2.152 

52.32 

K  ferricyanide 

0.1215* 

7.58 

0.5894* 

32.39 

0.8509* 

47.61 

Ca  ferricyanide 

0.0365 

2.56 

0.0483 

3.23 

0.1232 

8.68 

0.1863 

14.33 

15°C  (2) 

M  /1000  I 

Atm. 

H20 

k2 

S04 

25.0 

1.09 

50.0 

2.01 

KNOs 

25.0 

0.93 

50.0 

1.60 

200.0 

4.50 

KI 

25.0 

0.92 

50.0 

1.S0 

100.0 

3.37 

'  g-mol  per  1. 

15°C  (2) 


M/1000  1 

h2o 


khco3 


25.0 

50.0 

100.0 

50.0 

50.0 

25.0 

50.0 

25.0 

] 

25.0 

50.0 


KCIO3 


KC,H,0, 


K2C2O4 


KIISO3 


K2C4H4O6 


Atm. 


0.63 

1.17 

2.03 

1.73 

1 . 26 

1.31 

2.26 

0.79 

1.17 

2.30 


K(Sb0)C4H406 


25.0 

50.0 


0.75 

1.35 


Iv  A1  (SO  4)  2. 1 2H  20 


12.5 

25.0 


1.08 

2.04 


KCr(S04)2.12II20 
12.5  1  1.10 

25.0  |  2.27 

K4Fe(CN)« 


12.5 

50.0 


0.93 

3.47 


K6Co2(CN)i2 


12.5 

25.0 


1.76 

3.0 


K  formate 
50.0  I  1.25 

K  acetate 

50.0  |  1.54 

K  propionate 
50.0  |  1.62 

K  benzoate 


K  oxalate 


50.0 

50.0 

25.0 
50.0 
100.0 

50.0 

25.0 
50.0 

Na  citrate 
25.0 
50.0 

(NH4)2S04 
25.0 
50.0 


1.95 


NaNO, 


Na2S203 


Na2HP04 


2.26 

0.60 

1.69 

3.11 

2.21 

4 

1.50 

1.82 

2.12 
4.32 

1.30 

2.64 


Molecular  Weights  (M.  W.)  Calculated  from  Osmotic 
Pressures  at  Various  Dilutions  (1/M)  (22) 


KC1  (74.5) 

Dil . 

1 

2 

4 

6 

12 

M.  W . 

105 

97.5 

240 

88.9 

84.6 

CuS04  (159) 

Dil . 

1 

2.49 

4.15 

8.30 

16.60 

M.  W . 

274 

192 

176 

163 

160 

BaCl2  (208.3) 

Dil . 

1 

5 

10 

20 

40 

M.  W . 

226 

240 

323 

321 

323 

K2S04  (174.4) 

Dil . 

2 

10 

20 

40 

80 

M.  W . 

160 

97.3 

68 . 5 

64.5 

61  7 

For  the  osmotic  pressure  of  salt  solutions,  K  and  Na  salts, 
nitrates,  sulfates,  salts  of  organic  acids,  alums,  etc.,  see  Adie  (2), 
Ixonig  and  Hasenbaumer  (30)  and  Pfeffer  (43);  for  camphorates, 
naphthionates,  benzenesulfonates,  o-nitrobenzoates,  silieofluorides, 
cobalticyanides  and  other  salts,  see  Berkeley  and  Hartley  (7). 
Adie’s  and  Pfeffer’s  results  are  uncertain  by  several  %;  devia¬ 
tions  between  similar  experiments  often  occur  of  the  order  of 
10%.  Those  of  Berkeley  and  Hartley  (6>  7)  show  variations  of 
1-2%. 

Additional  Data 

Aqueous  Solutions  of  N on-colloids. — Antipyrine  (42);  electro¬ 
lytes  (25>  30);  glycerol  (42);  mannitol  (42);  membranes  of  chem¬ 
ically  inert  substances  (10);  salicin  (42);  sucrose  (3>  44>  48). 

Colloidal  Solutions. — Arsenious  sulfide  (33);  gelatin  (37);  gums 
(37);  hemoglobins  (U  26>  45);  influence  of  electrolytes  on  osmotic 
pressure  of  colloids  (32);  proteins  (34>  36>  47);  serum  proteins 
(46);  starch  (37). 

Osmotic  Pressures  in  Pyridine,  25°,  Caoutchouc  Membrane 

(29) 

Values  of  theoretical  (calc.)  and  observed  osmotic  pressures  in 

cm  Hg 


M/1 

0 . 200|0 . 150|0 . 125 

0 .  lOOjO .  075 

0.050 

0.025 

Calc . 

372 

279 

232 

186 

139 

93 

46 

Sucrose . 

252 

213 

189 

119 

59 

26 

Q 

AgNO, . 

236 

167 

136 

114 

Li  Cl . 

176 

117 

82 

76 

50 

17 

Nitrocellulose  in  Acetone,  25°,  Collodion  Membrane  (20) 


g/1 . 

1.16  3.65 

8.33 

18.8 

46.2 

67.2 

106.3 

141 

cm  H20 . 

0 . 62|2 . 68 

8.0 

25.4 

105 

210 

502 

963 

Other  Non-aqueous  Solvents 
Ether,  water  and  glycerol  mixtures  (27). 

Lithium  chloride  in  ethyl  alcohol  with  gutta  percha  membrane 

(4). 

Pyridine  solutions  and  caoutchouc  membranes  (17>  28>  49). 
Rubber  solutions  (16). 
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THE  PROPERTIES  OF  SURFACES :  SURFACE  TENSION,  SURFACE  ENERGY  AND 

RELATED  PROPERTIES 
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OF  CONTACT. 
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Solid — liquid. 
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ANGLE  DE  CONTACT. 
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SURFACE  TENSION  AND  CAPILLARITY:  SYMBOLS  AND  ABBREVIATIONS 


Cgs  Units  Are  Used  Throughout 

7  Surface  tension  (or  free  sur¬ 
face  energy).* 

7t  Interfacial  tension  between 
two  non-gaseous  phases. 

Ay  (7  for  a  solution)  —  (y  for 
the  pure  solvent). 

yM  Molecular  free  surface 
energy. 

a2  Capillary  constant  or  “spe¬ 
cific  cohesion.” 

di  (resp.  dv )  Density  of  the 
liquid  (resp.  of  the  saturated 
vapor). 

g  Acceleration  or  intensity  of 
gravity  at  place  of  obser¬ 
vation. 

h  Effective  height  of  capillary 
rise. 

fcg  The  Eotvos  constant. 

M  Molecular  weight,  O  =  16. 

n  The  van  der  Waals  constant. 

r  Internal  effective  radius  of 
capillary. 

tc  (resp.  T c)  Critical  temper¬ 
ature. 

xk  Mole  fraction  of  substance  A. 


Partout  usage  des  unites  cgs 

7  Tension  superficielle  (ou  6ner- 
gie  superficielle  fibre).* 

7  i  Tension  intersuperficielle 
entre  deux  phases  non-gaz- 
euses. 

A7  (7  pour  une  solution)  —  (y 
pour  le  solvant  pur). 

yM  Energie  superficielle  fibre 
moleculaire. 

a2  Constante  capillaire  ou 
“cohesion  specifique.” 

di  (resp.  dv)  Densite  du  liquide 
(resp.  de  la  vapeur  saturee). 

g  Acceleration  ou  intensity  de  la 
pesanteur  au  lieu  de  l’obser- 
vation. 

h  Hauteur  effective  de  l’ascen- 
sion  capillaire. 

kE  Constante  d’Eotvos. 

M  Poids  moleculaire,  O  =  16. 

n  Constante  de  van  der  Waals. 

r  Rayon  interne  effectif  du  tube 
capillaire. 

tc  (resp.  Tc)  Temperature  cri¬ 
tique. 

xa  Fraction  moleculaire  de  sub¬ 
stance  A. 


Das  Cgs  System  wird  durch- 
wegs  beniitzt 

y  Oberflachenspannung  (oder 
freie  Oberflachenenergie).* 
y<  Grenzflachenspannung  zwi- 
schen  zwei  nicht  gasformigen 
Phasen. 

Ay  (y  fur  eine  Losung)  —  (y  fUr 
ein  reines  Losungsmittel). 
yM  Molekulare  freie  Ober¬ 
flachenenergie. 

a2  Ivapillaritatskonstante  oder 
“spezifische  Kohasion.” 
di  (bezw.  dv )  Dichte  der  Fliis- 
sigkeit  (bezw.  des  gesattigten 
Dampfes). 

g  Beschleunigung  oder  Intensi¬ 
ty  der  Schwerkraft  am  Stan- 
dortder  Beobachtung. 
h  Effektive  Steighohe. 

kE  Konstante  nach  Eotvos. 

M  Molekulargewicht,  O  =16. 
n  van  der  Waals-Konstante. 
r  Effektiver  Innenradius  der 
Kapillare. 

tc  (bezw.  Tc)  Kritische  Tem- 
peratur. 

xa  Molenbruch  des  Stoffes  A. 


Vengono  sempre  usate  le  unita 
cgs 

y  Tensione  superficiale  (o  ener- 
gia  libera  superficiale).  * 

7*  Tensione  alia  superficie  di 
contatto  tra  due  fasi  non 
gassose. 

Ay  (7  per  la  soluzione)  —  (7  per 
il  solvente  puro). 

yM  Energia  libera  molecolare  di 
superficie. 

a2  Costante  di  capillarity  o 
coesione  specifica. 

di  (o  dv)  Density  del  liquido  (o 
del  vapore  saturo). 

g  Accelerazione  o  intensity  della 
gravity  nel  luogo  di  osser- 
vazione. 

h  Altezza  effettiva  dell’ascen- 
sione  capillare. 

kE  Costante  di  Eotvos. 

M  Peso  molecolare,  O  =  16. 

n  Costante  di  van  der  Waals. 

r  Raggio  intemo  del  capillare. 

tc  (o  Tc)  Temperatura  critica. 

xa  Frazione  di  grammimolecola 
della  sostanza  A. 


EXPERIMENTAL  METHODS 


Symbol 

Methods 

Symboles 

Methodes 

(I) 

Method  of  capillary 

(I) 

Ascension  ou  pression 

height  or  pressure. 

capillaire. 

(II) 

Drop-weight  method. 

(II) 

Poids  de  la  goutte. 

(HI) 

Method  of  maximum 

(HI) 

Pression  maximum  de 

bubble  pressure. 

la  bulle. 

(IV) 

Method  of  capillary 

(IV) 

Ondes  capillaires. 

waves. 

(V) 

Method  of  vibrating 

(V) 

Jet  vibrant. 

jet. 

(VI) 

Drop-height  method. 

(VI) 

Hauteur  de  la  goutte. 

(VII) 

Drop-shape  method. 

(VII) 

Forme  de  la  goutte. 

(VIII) 

Method  of  maximum 

(VIII) 

Pression  maximum 

pressure  in  drops. 

dans  les  gouttes. 

(IX) 

Method  of  Sentis. 

(IX) 

Methode  de  Sentis. 

Zeichen 

Methoden 

SlMBOLO 

Metodi 

(I) 

Steighohe  oder  Kapil- 

(I) 

Innalzamento  oppure 

lardruck. 

pressione  capillare. 

(II) 

Tropfengewicht. 

(II) 

Peso  della  goccia. 

(HI) 

Maximaldruck  fur 

(HI) 

Pressione  massima 

Blasen. 

della  bolla. 

(IV) 

Kapillarwellen. 

(IV) 

Onde  capillari. 

(V) 

Vibration. 

(V) 

Getto  capillare. 

(VI) 

Tropfenhohe. 

(VI) 

Altezza  della  goccia. 

(VII) 

Tropfengestalt. 

(VII) 

Forma  della  goccia. 

(VIII) 

Maximaldruck  in 

(VIII) 

Massimo  di  pressione 

Tropfen. 

della  goccia. 

(IX) 

Methode  nach  Sentis. 

(IX) 

Metodo  di  Sentis. 

*y  alone  means  that  the  liquid  or  solution  was  studied  in  the  presence  of  its  own  vapor  only,  y  (air)  means  that  air  was  present  above  the  surface  of  the 
liquid  and  that,  therefore,  the  liquid  surface  was  in  contact  with  air,  saturated,  of  course,  with  the  vapor  of  the  liquid,  y  (air  or  vapor)  means  that  some  meas¬ 
urements  were  made  under  each  of  the  above  conditions  and  that  the  values  given  are  for  either  within  the  limits  prescribed,  y  (H2),  resp.  (N2),  states  the 
medium  in  which  measurements  were  made,  while  y  (?)  indicates  that  the  medium  was  not  stated. 
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interim  ational  critical  tables 


EQUATIONS 

Formula  for  capillary  rise: 

y  =  %(di  —  dB)ghr  (v.  further  p.  435)  (1) 

Formula  for  capillary  constant: 

y 

a2  =  xm - tv  ( =  hr  for  capillary  rise)  (2) 

/z  \(*i  d0)g 

Formula  of  Eotvos: 

/  M\% 

7m  =  7  {  ^  )  =  Ac  -  kEt{ resp.  AK  -  kET)  (3) 

Ac  (resp.  AE)  is  a  constant  evaluated  from  the  experimental 
data.  For  normal  liquids  this  linear  relation  holds  up  to 


t  >  tc  —  35°.  Ac  =  kB(tc  —  6)  approximately,  a  relation  which 

d 

has  found  application  as  a  means  of  computing  t„;  kE  =  — tt 


Formula  of  van  der  Waals:  y  =  a 


( 


1  - 


t_y 

Tc) 


(4) 


a  and  n  are  constants  evaluated  from  the  experimental  data. 
Formula  of  Macleod:  y  =  K(di  —  dv) 4,  where  the  constant  K 
is  nearly  independent  of  T  for  normal  liquids. 

Formula  of  Sugden:  P  —  ^  ^yA 


P  =  0.78  Vc  approx,  for  certain  normal  liquids. 

Vc  =  molecular  volume  in  cm3  at  the  critical  temperature. 


TENSILE  STRENGTH  AND  ANGLE  OF  CONTACT 


T.  Eraser  Young  and 

TENSILE  STRENGTH  AND  TENSILE  ENERGY 

The  free  tensile  energy  of  a  liquid  is  defined  as  equal  to  2y. 

It  is  the  reversible  work  done  on  the  system  (increase  of  free  energy) 
to  rupture  a  bar  of  liquid  of  one  cm2  cross  section  to  form  two  plane 
surfaces  of  1  cm2  area  each.  The  total  tensile  energy  (ei)  per  cm2 
is  given  by  the  relation:  et  =  2(7  -f  l)  =  2 h,  ( l  =  latent  heat, 
h  =  surface  energy  of  unit  surface). 

It  has  not  been  found  possible  to  measure  the  tensile  strength  of 
a  liquid,  since  the  rupture  does  not  occur  simultaneously  over 
more  than  a  minute  area.  The  maximum  value  of  the  pull  which 
has  thus  far  been  attained,  is  given  below: 

Maximum  negative  pressure  in  megabaryes  (ls):  H20  =  34  at 
24.4°C;  C2H6OH  =  40  at  22.5°C;  (C2H5)20  =  73  at  17.7°C. 

The  pull  necessary  to  rupture  a  film  of  various  liquids  between 
two  flat  steel  surfaces  of  contact,  4.5  cm2  in  area,  has  been  found 
to  be  as  large  as  3-4  megabaryes,  but  this  is  probably  much  lower 
than  that  corresponding  to  the  true  tensile  strength  of  the  liquid 
(4). 

ANGLE  OF  CONTACT 

The  angle  of  contact  (8)  between  the  surface  of  a  liquid  and  that 
of  a  solid  is  highly  dependent  upon  the  nature  of  the  surfaces,  and  is 
in  general  different  for  contaminated  surfaces  from  what  it  is  for 
clean  surfaces.  In  few  of  the  experiments  in  which  8  has  been 
determined  has  cleanliness  of  the  surface  of  the  liquid  been  demon¬ 
strated,  and  the  difficulty  of  cleaning  the  surface  of  a  solid  is  so 
great  that  no  experiments  with  what  may  be  called  pure  surfaces 
have  been  carried  out  with  solids. 

By  use  of  various  optical  methods  it  has  been  shown  (Table  1) 
that  6  between  glass  and  a  small  number  of  liquids  is  zero  provided 
the  glass  is  already  covered  by  a  film  of  the  liquid.  8  may  be 
greater  than  zero  provided  the  liquid  is  evaporating  (**),  or  the 
glass  surface  has  become  dry  (15). 


Table  1. — Angle  of  Contact  ( 0 )  between  Liquid  and  Glass 
Covered  with  a  Film  of  the  Liquid  at  Room  Temperature 
as  Determined  by  Various  Optical  Methods 


Liquid 

Water . 

Ethyl  alcohol . 

Benzene . 

Carbon  tetrachloride . 

Chloroform . 

Acetic  acid . 

Aqueous  solutions  of  various  salts 

Glycerol . 

Ethyl  ether . 

Turpentine . 

Olive  oil . 

Hydrogen  peroxide . 


8 

Y 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Lit. 


(1,  3,  14,  15) 
(14) 

(14) 

(14) 

(14) 

(3) 

(15) 

0) 

(3,  14) 

(1,  3) 

0) 

(12) 


William  D.  Harkins 


That  8  for  liquid-to-glass  is  zero  within  the  limits  of  error  of  the 
methods  employed  is  indicated  in  the  case  of  about  100  other  liquids 
by  the  data  used  in  compiling  these  tables,  which  show  that  the  sur¬ 
face  tension  determined  by  the  capillary-height  method  on  the 
basis  of  the  assumption  that  8  is  zero,  is  the  same  for  each  of  these 
liquids  as  the  value  obtained  by  the  drop-weight  method  by  the 
use  of  the  corrections  of  Harkins  and  Brown  or  by  the  bubble- 
pressure  method  by  the  use  of  the  corrections  of  Sugden.  In 
addition  Volkmann  (16)  found  a2  for  II20  =  constant  +  0.0002  at 
20.2°C  for  seven  different  kinds  of  glass  and  Carver  and  Hovorka 
(5)  found  o2  for  H20  =  constant  ±  0.0002  at  20°  for  glass,  zinc, 
copper  and  silver. 


Table  2. — Angle  of  Contact  Greater  than  Zero 


Interface 

t,  °c 

8,  “arc 

Lit. 

H20 — azobenzene . 

14 

77° 

(3) 

H20 — paraffin . 

14 

106°  43' 

(3) 

Hg — glass . 

4.4 

144.48° 

(2) 

3 

148.28° 

4 

147.71° 

3 

140.00° 

9 

139.41° 

(2) 

16 

>139° 

C1) 

18 

128° 

(8J 

H20 — various  plates  coated  with 

oleic  acid . 

(”) 

H20 — plates  coated  with  65  differ- 

ent  organic  compounds . 

(18) 

For  angle  of  contact  of  a  lens  of  H20  on  CCL,  v.  (6). 

It  should  be  noted  that  in  cases  where  the  last  terms  of  the 


Laplace-Poisson  equation  ( v .  (2),  p.  8) 


h  =  ay/  2 


sin  0 


rbO 


3r'  sin 


are  not  used,  the  values  of  8  given  are  often  5  or  more  degrees  in 
error;  r'  =  r  +  (y/2  —  1)«;  h  is  approximate  thickness  of  a  drop 
of  liquid  of  horizontal  radius  r  which  lies  on  a  horizontal  plane  plate; 
/x  is  its  radius  of  curvature. 
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METHODS  OF  MEASURING  SURFACE  TENSION 

T.  Fraser  Foung  and  William  D.  Harkins 


For  critical  discussion  of  various  methods,  their  sources  of  error, 
corrections,  precautions,  etc.,  see  especially  (3,  4,  5,  6,  14);  cy.  (7] 
and  the  references  cited  below. 

The  Capillary- Height  Method. 

2-n-ry  =  V{dl  -  d2)g/cos  6, 

in  which  di  is  the  density  of  the  fluid  of  greater  density  and  d2 
is  the  density  of  the  other  fluid;  F  is  the  volume  which  lies  inside 
a  capillary  tube  of  uniform  bore,  between  the  small  meniscus  and 
the  level  of  a  horizontal  plane  which  lies  in  the  surface  of  the 
(extremely)  large  meniscus. 


V  =  7 rr2h, 

in  which  h  may  be  considered  as  the  average  vertical  distance 
between  the  two  surfaces.  If  h0  is  the  vertical  distance  between 
the  plane  of  the  large  meniscus  and  a  horizontal  plane  tangent  to 
the  small  meniscus,  then  for  capillary  tubes  of  very  small  diameter 
(  <  1  mm  for  H20) : 

h  =  h0  ^  —  0.1288  -f-  0.1312  ^  (Poisson,  Rayleigh) 

Pr  approximately 


a-r 


h  —  h0  +  r2  (Hagen  and  Desains) 

This  expression  is  not  equivalent  to  that  given  by  Rayleigh. 
For  tubes  of  considerably  larger  diameter  >4.3 


1.4142-  -  log, 
a 


r  =  0.6648  +  0.19785  - 
fi  0  r 


1  T 

■  2  loge  -  (Rayleigh) 


For  tubes  of  intermediate  diameters  neither  equation  is  accurate 
and  the  tables  of  Bashforth  and  Adams  (l)  should  be  used  to 
obtain  h.  See  further  (2»  5»  ll»  12,  15). 

Drop-Weight  Method. 


F, 


m  is  the  mass  of  a  slowly  formed  drop  which  falls  from  a  horizontal 
tip  of  circular  cross-section  (radius  =  r)  and  sharp  edge.  F  is  a 
function  of  F/r3,  where  F  is  the  voh'me  of  the  drop,  and  its  value 
may  be  interpolated  from  the  following  table  (for  theory,  v.  (»)). 


Experimental  Values  for  Drop  Weight  Corrections  (5) 


F/r3 

F 

I  ±  % 

CO 

S*. 

F 

F 

±% 

CO 

0.159 

2.3414 

0.26350 

0.1 

5000 

0.172 

2 . 0929 

0.26452 

0.05 

250 

0.198 

1.8839 

0.26522 

0.05 

58.1 

0.215 

1 . 7062 

0 . 26562 

0.05 

24.6 

0.2256 

1.5545 

0 . 26566 

0.05 

17.7 

0 . 2305 

0.3 

1.4235 

0 . 26544 

0.05 

13.28 

0.23522 

0.25 

1.3096 

0.26495 

0.1 

10.29 

0.23976 

0.2 

1.2109 

0 . 26407 

0.1 

8.190 

0.24398 

0.15 

1.124 

0.2632 

0.15 

6.662 

0 . 24786 

0.15 

1.048 

0.2617 

0.15 

5.522 

0.25135 

0.15 

0.980 

0 . 2602 

0.15 

4.653 

0.25419 

0.15 

.912 

0 . 2585 

0.15 

3.975 

0.25661 

0.15 

.865 

0.2570 

0.2 

3.433 

0.25874 

0.15 

.816 

0 . 2550 

2.995 

0.26065 

0.15 

.771 

0.2534 

2.637 

0.26224 

0.1 

.729 

0.2517 

F/r3 

F 

±  % 

|  F/r3 

F 

±  % 

0.692 

0.2499 

0.541 

0 . 2430 

.658 

0 . 2482 

.512 

0.2441 

.626 

0 . 2464 

.483 

0 . 2460 

.597 

0 . 2445 

.455 

0.2491 

.570 

0.2430 

.428 

0 . 2526 

.403 

0.2559 

Fig.  1. 


Method  of  Maximum  Pull  on  a  Ping. — Whien  a  circular  ring  of 
radius  R  (center  of  ring  to  center  of  wire)  is  pulled  from  the  surface 
of  a  not-too-viscous  liquid  into  the  gas  phase  above,  the  surface 
tension  is  given  by 

y  =  v  X  F, 

where  p  is  the  pull  in  dyne/cm  and  F  is  a  function  of  E3/l  whose 
value  may  be  interpolated  from  Fig.  1  for  any  ring  of  radius  R 
constructed  from  a  wire  of  radius  r.  V,  the  volume  of  the  liquid 

lifted  by  the  ring  =  —  d  )’  w^ere  the density  of  the  liquid 

and  d0  that  of  the  gas  above  it  (8>  10>  13). 

Other  Methods. — v.  (3>  4>  7>  14). 
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INTERFACE,  SOLID — LIQUID 

Free  surface  energy  at  the  interface  solid — liquid 
No  method  has  as  yet  been  discovered  for  the  determination  of 
the  free  interfacial  energy  between  a  solid  and  a  liquid.  For 
values  calculated  from  the  Ostwald-Freundlich  equation,  v.  (5,  25). 
See  further  (U  2>  7>  9>  25>  26»  34), 

INTERFACE,  LIQUID— LIQUID 

Abbreviations ;  see  also  p.  433 
7,  Interfacial  tension,  cgs. 

7  Surface  tension  of  organic  liquid,  cgs. 

dp  (resp.  d0  and  dw )  Density  of  pure  organic  liquid  (resp.  the 
organic  phase,  and  the  aqueous  phase),  g/cm3. 


Except  where  otherwise  noted  all  values  recorded  below  were 
obtained  by  the  drop-weight  method. 

Accuracy. — No  attempt  has  been  made  to  estimate  accuracy 
except  in  cases  where  independent  determinations  with  different 
samples  are  available.  The  attainable  precision  by  the  drop- 
weight  method  appears  to  be  about  0.1  %  at  a  water  interface  and 
1  %  at  a  mercury  interface.  Other  methods  have  thus  far  yielded 
considerably  less  accurate  results. 

The  interfacial  tension  at  the  phase  boundary  liquid — liquid  is 
in  general  varied  much  more  by  impurities  than  the  surface  tension 
at  the  liquid — gas  interface.  It  is  not  yet  known  how  well  the 
drop-weight  method  applies  to  the  determination  of  yi  at  the 
liquid — liquid  interface  since  the  corrections  were  determined 
under  the  somewhat  different  conditions  existing  at  the  liquid — - 
gas  interface. 


Interface,  Water — Organic  Liquid:  d-Table,  The  (T-Arrangement 


Formula 

Name 

Yi 

7  (air) 

dp 

dp 

dw 

t,  °C  | 

CC14 

Carbon  tetrachloride* . 

45.0  +  1.0 

26.66 

1.590 

1 . 5846 

0.9972 

20 

CS2 

Carbon  disulfide . 

48.36 

31.38 

1.261 

1.2596 

0.9972 

20 

CHBr3 

Bromoform . 

40.85 

41.53 

2 . 8854 

2.8818 

1.0004 

20 

CHCL 

Chloroform . 

32.80+0.2 

27.13 

1.485 

1.4831 

1 . 0002 

20 

CH2C12 

Methylene  chloride . 

28.31 

26.52 

1 . 3478 

1.3286 

1.0018 

20 

ch2i2 

Methylene  iodide . 

48.50 

50.76 

3.3190 

3.3180 

0.99908 

20 

ch3no2 

Nitromethane . 

9.66 

36.82 

1.1385 

1.1288 

1.0184 

20 

C2C14 

Tetrachloroethylene . 

47.48 

31.74 

1.6216 

1.6219 

0 . 99844 

20 

C2H2Br4 

Acetylene  tetrabromide . 

38.82 

49.67 

2 . 9620 

2.9588 

0 . 9986 

20 

C2H4Br2 

Ethylene  dibromide* . 

36.54 

38.71 

2.178 

2.1773 

0.9991 

20 

C2H5Br 

Ethyl  bromide . 

31.20 

24.16 

1.441 

1 . 4460 

1.0001 

20 

c2h6i 

Ethyl  iodide . 

40.0 

29.9 

16 

c2h6s 

Ethylmercaptan . 

26.12 

21.82 

0 . 9982 

20 

c3h4ci2o 

1,  1-Dichloroacetone . 

14.43 

31.91 

1.236 

1.0170 

20 

C3H6Br3 

1,  2,  3-Tribromopropane . 

38.50 

45.36 

2.4171 

2.4152 

0.99892 

20 

C3H5C10 

Chloroacetone . 

7.11 

35.27 

1.170 

1.1581 

1.0029 

20 

c4h7n 

Butyronitrile . 

10.38 

28.06 

0 . 79040 

0.99426 

0.99201 

20 

c4h8ci2s 

P,  d'-Dichloroethyl  sulfide . 

28.36 

42.82 

1 . 2732 

20 

c4h9ci 

Isobutyl  chloride . 

24.43 

21.94 

0 . 8754 

0.8766 

0 . 9973 

20 

c4h9ci 

ferb-Butyl  chloride . 

23.75 

19.59 

0 . 8422 

0 . 8423 

0.9990 

20 

c4h10o 

Isobutyl  alcohol . 

2.1 

0.8424 

0.9834 

18 

C4HioO 

Ethyl  ether . 

10.70  +  0.2 

17.10 

0.7174 

0 . 9868 

20 

c6h9n 

Isovaleronitrile . 

14.14 

26.03 

0.79106 

0.79294 

0.99622 

20 

C6H,o 

Trimethylethylene . 

36.69 

17.26 

20 

c6h10o 

Methyl  propyl  ketone . 

6.28 

24.15 

0.8067 

0.8125 

0.9897 

20 

c6h10o2 

Isovaleric  acid . 

2.73 

25.33 

0.9295 

0.9457 

0 . 9998 

20 

c6h,0o3 

Diethyl  carbonate . 

12.86 

26.31 

0.97513 

0 . 99905 

20 

c6h„ci 

Isoamyl  chloride . 

15.44 

23.48 

0 . 86962 

0.87146 

0.9955 

20 

C6H12 

Isopentane . 

49.64 

13.72 

0.6200 

0.6198 

0.9982 

20 

c5h12o 

Amyl  alcohol  (inactive  mixt.)  (I)..  .  . 

4. 9+2.0 

0.804 

30 

c6h12o 

Isoamyl  alcohol . 

5.0 

0.8291 

0.9952 

18 

C6H6Br 

Bromobenzene . 

39.82 

36.26 

1.5016 

1.5013 

0 . 99862 

20 

C6H6C1 

Chlorobenzene . 

37.41 

33.08 

1.053 

1.1047 

0.9972 

20 

c6h6i 

Iodobenzene . 

45.67 

40.35 

16.8 

41.84 

39.70 

1.8258 

1 . 8255 

0 . 99832 

20 

c6h6no2 

Nitrobenzene . 

25.66 

43.38 

1.2012 

0.9976 

20 

c6h8 

Benzene* . 

35.00+0.05 

28.86 

0 . 8788 

0 . 9980 

20 

c6h7n 

Aniline . 

5.77 

42.58 

1.022 

1.216 

0.9990 

20 

c6hI2o 

Cyclohexanol . 

3.92 

34.23 

16.2 

c6h12o 

Ethyl  propyl  ketone . 

13.58 

25.39 

0.8152 

0.8152 

0.9964 

20 

(I2) 

(12) 

(16) 

(12,  19) 

(12) 

(16) 

(12) 

(16) 

(12) 

(12) 

(12) 

(8,  10) 

(12) 

(12) 

(16) 

(12) 

(12) 

(!4) 

(12) 

(12) 

(1.5) 

(12) 

(12) 

(12) 

(12) 

(12) 

(12) 

(12) 

(12) 

(33) 

(1.5) 

(16) 

(12) 

(8,  10,  16) 
(12) 

(10,  11,  12, 
(12) 

(8,  10) 

(12) 


13,  22) 
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Formula 

Name 

7t 

7  (air) 

dP 

d0 

|  dw 

t,  °C 

|  Lit. 

C0H12O 

Methyl  butyl  ketone . 

9.73 

25.49 

0.8124 

0.8160 

0.9956 

20 

(12) 

c6h12o 

Methyl  fer£. -butyl  ketone . 

10.81 

23.43 

0.8055 

0.8090 

0.9954 

20 

(12) 

Oeliu 

n-Hexane* . 

51.10+0.2 

18.43 

0.6595 

0.6597 

0.9972 

20 

(12) 

c6h15n 

Dipropylamine . 

1.66 

22.54 

0.73853 

0.81620 

0 . 98844 

20 

(12) 

CtIENS 

Phenyl  isothiocyanate . 

39.04 

41.44 

1 . 1326 

1.1331 

0.99795 

20 

( 1 6  ) 

c7h6o 

Benzaldehydo . 

15.51 

40.04 

1.0504 

1.0445 

0.9981 

20 

(!2) 

C7H;Br 

o-Bromotoluene . 

41.15 

35.85 

1.4218 

1.4318 

0.99823 

20 

( 1 6  ) 

C7H;N02 

o-Nitrotoluene . 

27.19 

41.46 

1.168 

1 . 1599 

0 . 9972 

20 

(12) 

c7ii7no2 

m-Nitrotoluene . 

27.68 

40.99 

1.168 

1.1547 

0.9971 

20 

(12) 

C7Hs 

Toluene . 

36.1 

25 

(37) 

c7h8o 

Anisole . 

25.82 

35.22 

0.99327 

0.99270 

0.99715 

20 

(12) 

c7h8o 

Benzyl  alcohol . 

4.75 

39.71 

22.5 

(8,  10) 

c7h14o2 

Heptylic  acid* . 

7.00+0.5 

28.31 

20 

(11,  12) 

c7hmo2 

Ethyl  isovalerate . 

18.39 

23.68 

0.8648 

0.8658 

0.9971 

20 

(!2) 

c8h8 

Styrene . 

35.48 

32.14 

19.0 

(8,  10) 

c8h10 

Ethylbenzene . 

31.35 

29.62 

17.5 

(8,  10) 

c8h10 

o-Xylene . 

36.06 

29.89 

0.87810 

0.87806 

0.99707 

20 

(12) 

C8H,o 

p-Xylene . 

37.77 

28.33 

0 . 86444 

0.86494 

0.99680 

20 

(12) 

c8h10o 

Phenetole . 

29.40 

32.74 

0.96474 

0.96474 

0.99820 

20 

(12) 

c8h16o 

Methyl  hexyl  ketone . 

14.09 

26.79 

0.8192 

0.8205 

0 . 9980 

20 

(!2) 

c8hI6o2 

Caprylic  acid . 

8.217 

28.82 

18.1 

(8,  10) 

c8h16o2 

Ethyl  caproate* . 

19.80  +  2 

25.81 

0.8705 

0.9973 

20 

(I9) 

c8h18 

71-Octane* . 

50.81+0.1 

21.77 

0 . 7022 

0.7021 

0.9971 

20 

(12) 

C8Hi80 

n-Octyl  alcohol* . 

8.52+0.2 

27.53 

0 . 8252 

0.8301 

0.9981 

20 

(12) 

c8h18o 

Methylhexyl  carbinol . 

9.42+0.2 

26.52 

0.8211 

0.8257 

0.9974 

20 

(12) 

CsH19N 

Diisobutylamine . 

10.28 

22.05 

0 . 74428 

0.74763 

0.99680 

20 

(12) 

C9Hi2 

Mesitvlene . 

38.70 

28.51 

0.86124 

0.86140 

0.99717 

20 

(12) 

C9H1802 

Isoamvl  butyrate . 

23.00 

25.19 

0 . 86272 

0.86280 

0.99672 

20 

(12) 

C10H7Br 

a-Bromonaphthalene . 

42.07 

44.59 

1.4836 

1.4739 

0.99828 

20 

(16) 

c10h7ci 

a-Chloronaphthalene . 

40.74 

41.80 

1 . 1706 

1 . 1700 

0.9982 

20 

(16) 

c10h14 

p-Cymene . 

34.61 

28.09 

0.85618 

0.85630 

0.99702 

20 

(!2) 

39.41 

28.75 

13.50 

(8,  10) 

Ci  oH22 

Diisoamyl . 

46.80 

22.24 

0.72216 

0.72253 

0.99696 

20 

(12) 

c10h23n 

Diisoamylamine . 

13.51 

0.77628 

0.99815 

20 

(!9) 

c„h12o2 

Ethyl  cinnamate . 

21.36 

38.42 

19.5 

(8,  10) 

cuh14o2 

Ethyl  hydrocinnamate . 

20.19 

35.08 

21.5 

(8,  10) 

C 1 1 H  2  oO  2 

Undecylenic  acid . 

10.14 

30.64 

0 . 90604 

0 . 90762 

0.99610 

25 

(12) 

Ci  iH2202 

Ethyl  nonylate . 

23.88 

28.04 

20 

(!2) 

c12h,4o4 

Diethyl  phthalate . 

16.27 

37.34 

20.5 

(8,  10) 

Ci8H3402 

Oleic  acid . 

15.59+0.2 

32.50 

20 

(10,  12*) 

15 . 68  f 

32.50 

0.8910 

0.8908 

0.9982 

20 

C18II3403 

Ricinoleic  acid . 

14.25 

35.81 

16 

(8,  10) 

C20H38O2 

Ethyl  oleate  J . 

21.34 

0.87601 

20 

(19) 

♦Between  10  and  40°C,  the  7;  temperature  coefficients  of  the  following  liquids  are  approximately  constant:  dyi/dt  for  CCU  =  —  0.09S;  for  C2H4Br2  >= 
—  0.108;  for  CsH6  =  —0.058;  for  CsHi4  =  —0.026;  for  CtHhOj  =  —0.037;  for  CsHi*  =  —0.048;  for  CsHisO  =  +0.039;  for  sec.-CsHisO  =  +0.041  f11).  Fo> 
ethyl  caproate  and  hcptaldehyde,  11.  O1). 

t  The  oleic  acid  and  water  were  mixed  with  each  other  but  were  not  mutually  saturated  (12). 


J  A  sample  of  Kahlbaum’s  ethyl  oleate  gave  74  =  18.7  at  20°,  but  contained 

Interface,  Aqueous  Solution — Organic  Liquid 

CCE;  22  +2°C  (28) 


Salt 

C* 

Ay;t 

Method 

Salt 

C* 

Ay.t 

Method 

FeCl3 

0  1 

0  9 

I 

KBr . 

0.1 

0.8 

II 

1.0 

-0.1 

I 

1.0 

1.7 

II 

MgS04.  .  .  . 

0.1 

-1.2 

I 

KI . 

0.1 

1.1 

II 

1.0 

-2.4 

I 

1.0 

0.8 

II 

CaCl2 

0.1 

0.4 

I 

Iv2S04 . 

0.1 

0.6 

II 

1.0 

2.3 

I 

0.5 

0.9 

II 

NaCl . 

0.1 

1.0 

I 

1.0 

1.5 

II 

1.0 

2.3 

I 

0.1 

0.2 

I 

NaBr . 

0.1 

0.5 

II 

1.0 

0.1 

I 

1.0 

0.8 

II 

KCNS . 

0.1 

0.9 

II 

KC1 . 

0.1 

0.5 

I 

1.0 

-0.8 

II 

1.0 

2.1 

I 

Also  7 ,■  for  aqueous 

h2so4, 

0.1 

0.1 

II 

and  for  mixtures  of  KC1  and 

1.0 

1.5 

II 

KCNS  in  water. 

amount  of  free  acid  equivalent  to  1.65  %  oleic  acid. 

CHCU;  22  +  2°C  (28) 


Salt 

C* 

A+if 

Method 

Salt 

C* 

Ar.t 

Method 

FeCl3  . 

0.1 

2.9 

I 

KBr . 

0.1 

1.4 

II 

1.0 

3.5 

I 

1.0 

1.3 

II 

MgS04.  . .  . 

0.1 

3.2 

I 

KI . 

0.1 

1.1 

II 

1.0 

2.6 

I 

1.0 

0.2 

II 

CaCl2. 

0.1 

2.5 

I 

Iv2S04 . 

0.1 

3.2 

I,  11 

1.0 

2.6 

I 

1.0 

1.4 

I 

NaCl . 

0.1 

2.8 

I 

0.1 

3.2 

II 

1.0 

3.6 

I 

0.5 

4.7 

II 

NaBr . 

0.1 

1.1 

II 

0.75 

3.2 

II 

1.0 

0.0 

II 

1.0 

2.4 

1,  n 

KC1 . 

0.1 

3.0 

I 

KCNS . 

0.1 

1.2 

11 

1.0 

4.0 

I 

1.0 

-0.4 

u 

0.1 

1.6 

II 

*C  =  M/U 

t  ±2. 

1.0 

1.8 

II 
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Salt 


M/ 

18 


Ay  i 

±2 


Method 


C4H10O,  Ethyl  ether; 

(28) 


h2so4 


FeCls 


MgS04 


CaCl2 


NaCl. 


NaBr . 


KC1. 


0.2 

2.0 

0.1 

1.0 

0.1 

1.0 

0.1 

1.0 

0.1 

0.5 

1.0 

0.1 

1.0 

0.1 

1.0 


KBr . 0.1 

1.0 

KI . 0.1 

1.0 

k2so4 . 0.1 

1.0 

KCNS . 0.1 

1.0 

C6H6N02,  Nitrobenzene 
22  +  2°  (28) 


0.2 
0.4 
0.7 
1.2 
0.8 
1.6 
0.8 
2.2 
0.2 
0.8 
1.0 
0.2 
1.5 
0.7 
0.4 
1.4 
1.7 
0.3 
1.4 
-0.7 
-1.5 
0.3 
1.3 
-0.6 
-1.8 


I 

I 

II 
II 

I 

II 

I 

II 
II 
II 
II 
II 
II 
II 
II 
II 


Salt 


M/ 

18 


Ay,- 
+  2 


Method 


±  2° 

CeHfiNC^ 

— ( Continued ) 

k2so4 . 

0 

.1 

1 

.1 

I 

II 

1 

0 

1 

1 

I 

II 

0 

1 

0 

1 

II 

II 

1 

0 

0 

2 

II 

II 

KCNS . 

0 

1 

-0 

3 

II 

II 

1 

0 

3 

1 

II 

II 

C2H3C1302, 

0 

5* 

-0 

9 

I 

II 

Chloral- 

1 

0* 

-2 

9 

I 

II 

hydrate. . 

2 

0* 

-4 

0 

I 

I 

*  Wt.  %. 

C4H8C12S,  p,  /S'-Dichloroethyl 
sulfide;  20°C;  d\°  =  1.2732  (I) 
(14).  Phases  not  mutually 
saturated. 


Vapor . 

dw 

7  i 

42.82 

Water . 

0 . 9982 

28.36 

0.1. V  HC1 . 

1 . 0001 

28.90 

0.1W  NaOH . 

1.0032 

12.78 

0.1W  Na2C03. .  .  . 

1 . 0025 

18.82 

C6H„N03 

,  Isoamyl  nitrate 

against  0.177W  KC1 

(II)  (12) 

7 » 

7 

dp 

30.80 

27.18 

0.99710 

dp 

dw 

t 

0 . 99745 

1 . 0059 

20 

H2S04 . 

0.1 

0.2 

II 

0.2 

0.1 

II 

c6h6, 

Benzene 

0.5 

0.1 

II 

1  %  aq.  soln.  chloral  hydrate 

1.0 

-0.1 

II 

at  22  ±  2°  (I),  Ay,-  =  -3.6 

2.0 

-0.4 

II 

(28). 

FeCl3 . 

0.1 

0.6 

I 

1.0 

0.9 

I 

Aq.  soln.  of 

NaCl  at  25  ± 

MgS04.  .  .  . 

0.1 

0.4 

I 

0.01°C  (II)  (16.5) 

1.0 

0.4 

I 

M/lg 

Ay<  +  0.2 

CaCl2 . 

0.1 

0.5 

I 

0.3 

0.63 

1.0 

1.1 

I 

0.5 

0.86 

NaCl . 

0.1 

0.0 

I 

1.0 

1.56 

1.0 

1.9 

I 

3.0 

4.04 

NaBr . 

0.1 

0.0 

II 

5.0 

6.59 

1.0 

0.3 

II 

Aq.  solutions 

of  acids:  acetic 

IvCl . 

0.1 

0.7 

I 

(18);  butyric  (it. 5). 

1.0 

1.7 

I 

Dimethylaniline  +  benzene 

0.1 

0.2 

II 

or  heptane,  against  water  (34). 

1.0 

0.8 

II 

KBr . 

0.1 

0.3 

II 

Interfacial  tensions  and  dis- 

1.0 

0.2 

II 

tributions  for 

the  two-phase 

KI . 

0.1 

0.1 

II 

system,  butyric  acid  -f-  hexane 

1.0 

-1.6 

II 

+  H20  (18). 

C8Hi80,  Caprylic  alcohol 
For  the  pure  alcohol,  7  =  26.35,  relative  viscosity  =  3.126, 

0.82026,  25°  (4) 


dl6 

Solution 


Water . 

Sucrose . 

Dextrin . 

Starch . 

Gum  arabic. 


Wt.  % 
0.0 
30.0 
10.0 
1.0 
10.0 


7* 

9.80 

10.88 

3.85 

10.17 

9.24 


Ci8H3402,  Oleic  acid  against  0.116W  HC1  (II)  (12) 


7* 

dp 

dp 

dw 

t 

15.99 

0.8910 

0.8908 

1.0006 

20 

Benzene  against  aqueous  soap  solutions  (II);  sodium  oleate  (13); 
effects  of  oleic  acid  and  of  NaOH  (22);  see  further  final  index  under 
Soaps. 

Effect  of  Hydrogen  Ion  Concentration  on  Tension  at  the  Interface 
Aqueous  Phase — Organic  Phase 

Inorganic  acids  and  bases  at  concentrations  up  to  0.2  normal 
have  only  a  very  slight  effect  (>  ca.  1%)  upon  the  interfacial 
tension  at  the  phase  boundary  benzene — aqueous  solution,  and 
have  in  general  a  marked  effect  at  low  concentrations  only  in  case 
they  react  with  the  organic  phase.  Thus  with  esters  the  presence 
of  a  base  in  the  aqueous  phase  accelerates  the  hydrolysis.  For 
example,  the  interfacial  tension,  ethyl  oleate — water,  is  lowered 
very  rapidly  as  the  concentration  of  strong  base  in  the  aqueous 
phase  is  increased,  since  the  rapidity  at  which  sodium  oleate  is 
produced  at  the  surface  increases  with  the  concentration  of  the 
base.  Since  the  chemical  composition  of  the  interfacial  region 
changes  in  such  a  case  with  the  time,  no  equilibrium  values  can  be 
obtained,  but  in  many  cases  somewhat  definite  values  are  obtained 
provided  the  liquids  are  left  in  contact  only  about  one-half  hour. 

For  numerical  data  see  the  literature  cited  below:  Ethyl  oleate 
(19);  ethyl  caproate  (19);  chloropicrin  (20);  diisoamylamine  (19); 
sec. -octyl  alcohol  (19);  dichloroethyl  sulfide  (14);  benzene  (13). 

For  aqueous  solutions  buffered  by  borate  or  phosphate  against 
benzene  solutions  of  organic  acids  and  esters,  v.  (2  3). 

Interfacial  Tensions  of  Liquid  Metals  against  Non-metallic 
Liquid  Phases 

7 i  (resp.  7Hg,  7;)  =  interfacial  tension,  resp.  surface  tension  of 
Hg,  resp.  surfaee  tension  of  the  second  liquid. 

Mercury  against  a  Pure  Liquid 


H20,  Water  (II)  (it) 

C4H10O.~ 

[Continued) 

7  i 

7 1 

t,  °C 

7» 

7 1 

7Hg 

t,  °C 

375 

72.8 

20 

342.7 

22.7 

476 

20 

CS2,  Carbon  disulfide  (II)  (it) 

341.0 

22.0 

474 

30 

336 

31.4 

20 

340.2 

21.3 

471 

40 

CH2C12,  Methylene  chloride 

339.3 

20.5 

469 

50 

(II)  (15) 

C6H120,  Iso(? 

)-amyl  alcohol 

342.5  |  26.5  |  20 

CII3I,  Methyl  iodide  (II)  (15) 

304  |  35.0  |  20 

C2H4Br2,  Ethylene  bromide 
(II)  (15) 

326  |  38.7  |  20 

C2H4C12,  1,  1-Dichloroethane 
(II)  (15) 

337  |  25 . 7  |  20 

C2H6N02,  Nitroethane  (II)  (it) 

378  |  34.9  |  20 

C2H60,  Ethyl  alcohol  (II)  (15) 

364  |  22.4  |  20 

C3II80,  w-Propyl  alcohol  (II) 

(17) 

368  |  23.7  |  20 

C4H10O,  Ethyl  ether  (II)  (it) 

379  |  21.8  |  20 

C4H]0O,  Isobutyl  alcohol  (II) 

(17) 


7» 

7 1 

7Hg 

t,  °C 

349 

1 

24.3 

480 

0 

345 

6 

23.5 

478 

10 

7  i 

261.6 


(III)  (3) 

7 1 


t,  °c 

25 


C6H6N02,  Nitrobenzene  (II) 

(IS) 

350.5  |  43.4  |  20 

C6H6,  Benzene  (II)  (it) 


7t 

7 1 

7Hg 

t,  °C 

361.3 

30.4 

478 

10 

357.2 

28.9 

476 

20 

353.7 

27.6 

474 

30 

351.4 

26.3 

471 

40 

349.8 

24.9 

469 

50 

348.8 

23.6 

467 

60 

C6H7N,  Aniline  (II)  (17) 
7 i  7;  t,  °C 

341  42.6  20 

C6Hi4,  n-Hexane  (II)  (it) 
378  |  18.4  |  20 

C7H8,  Toluene  (II)  (it) 
359  |  29.0  |  20 

C8Hio,  o-Xylene  (II)  (it) 
359  I  29.0  I  20 


SURFACE  TENSION— METALS 


439 


CgHio,  ra-Xylene  (II)  (17) 


7i 

357 


7 1  t,  °C 
29.0  20 


C8Hio,  p-Xylene  (II)  (17) 
361  |  27.0  |  20 


CgHig,  n-Octane  (II)  (17) 


7 

71 

7Hg 

t,  °C 

377 

2 

23 

7 

480 

0 

375 

8 

22 

7 

478 

10 

374 

7 

21. 

8 

476 

20 

373 

4 

20. 

8 

474 

30 

372 

6 

19 

8 

471 

40 

371 

3 

18 

8 

469 

50 

371 

1 

17 

9 

467 

60 

C8Hi80,  sec. -Octyl  alcohol  (II) 

(17) 


365 

4 

27 

9 

480 

361 

7 

27 

2 

478 

359 

0 

26 

3 

476 

357 

3 

25 

5 

474 

355 

0 

24 

7 

471 

353 

6 

23 

8 

469 

c10h23n, 

7 

371 


Diamylamine  (II) 

(17) 


7  * 

24.6 


t,  °C 
20 


CuHtoO*,  Undecylenic  acid 
(II)  (17) 

353  |  30.6  |  20 


H2S04. — ( Continued ) 


d  (or  V ) 

7. 

t 

1.071 

319.7 

19.5 

1.0559 

316 

20 

C2H60,  Ethyl  alcohol  (IV,  VI) 

(27,  36) 

0.969 

363.2 

19.5 

0.927 

361.1 

19.5 

0.825 

366.6* 

0 

0.795 

364.0 

19.5 

*  Value  determined  by  Method  VI. 

C2II4O2,  Acetic  acid  (VII)  (32) 

1.006 

344 

20.0 

Pb(C2H302)2  (VII)  (6) 

2  V 

348 

2o 

2  V* 

338 

2o 

*  +0.28  X  10-W  Hg2(CH3COO)i. 

ZnCl*  (VI)  (2  7) 


1.094 

359.0 

19.5 

1.426 

328.7 

19.5 

1.683 

304.7 

19.5 

ZnS04  (VII)  (6) 

2  V 

334 

2o 

2  V* 

258 

2o 

*  +2.53  X  10~*N  Hg2S04. 

CdS04  (VII)  (6) 

2  V 

324 

2o 

2  V* 

283 

2o 

*  +1.66  X  10-W  Hg2S04. 


C18H34O2,  Oleic  acid  (II)  (17) 
322  |  32.5  |  20 


Mercury  against  Aqueous 
Solutions 

d  =  density  of  aqueous  solu¬ 
tion,  t°  /  4° 

A  =  normality  of  aqueous  soln. 
HC1  (VI)  (2  7) 


d  (or  V ) 

7  f 

t 

1.004 

362.8 

19-20 

1.032 

356.1 

1.122 

342.4 

1.190 

335.7 

H2SO4  (VI,  VII)  (27,  32) 
1.015  |  337.5  |  19.5 


CuS04  (VI)  (2  7) 


1.012 

343.2 

19.5 

1.067 

334.9 

19.5 

1.103 

331.7 

19.5 

Li2S04  (VII)  (6) 

IV 

365 

2o 

NaOH  (VI)  (2  7) 

1.006 

407.1 

19.5 

1.079 

423.0 

19.5 

1.296 

429.4 

19.5 

Na2S04  (VI,  VII)  (6,  27) 

1.010 

371.8 

19.5 

1.057 

371.0 

19.5 

1.098 

377.3 

19.5 

IV 

333 

2o 

IV* 

288 

2o 

+  2.8  X  10' 

-*N  Hg2S04 

NaC2H302  (VI)  (27) 


d  (or  V) 
1.014 


7t 

379.0 


t 

19.5 


K2SO4  (VII)  (6) 

IV  I  354  I  2o 

K2C2O4  (VI)  (27) 
1.029  352.3  19.5 

1.145  353.6  19.5 

Rb2S04  (VII)  (6) 
0.1V  I  362  I  2o 


Lead  against  Fused  Salt 
Mixtures 


Equimolar 

KC1  +  PbCL 

mixture  of 

(I),  t 

=  555  - 

KC1  +  PbCl2 

603c 

(29) 

(I)  (29) 

t 

7  i 

Wt.  % 

7i 

KC1 

450 

232 

0 

168 

550 

216 

10 

185 

590 

21o 

20 

205 

Interface,  Organic  Liquid — Organic  Liquid 

CS2  against  CH4O,  Methyl  Alcohol 


7* 


d,CS2  phase  |  d,CH40  phase  |  Method 


t 


Lit. 


1.1 


1 . 1333 


0 . 7466 


II 


18  |  (I-*) 


Effect  of  Pressure  on  Interfacial  Tension  at  25°  (I)  (30) 
X  A 

Values  of  103~^p>  unit  of  P  is  one  dyne/cm2 


(For  a  key  to  the  periodicals  see  end  of  volume) 

(!)  Balareff,  93,  154:  170;  26.  (»•»)  Antonow,  43,  5:  364;  07.  (2)  Calbeck 

and  Harner,  45,  19:  58;  27.  (3)  Cantor,  8,  47:  399;  92.  (4)  Clark  and 

Mann,  HI,  52:  157;  22.  (5)  Dundon  and  Mack,  1,  45:  2479;  23.  (*) 
Goebel,  Diss.,  Freiburg,  1913.  (7)  Green  and  Haslam,  45,  19:  53;  27.  (8) 
Hardy,  5,  88  :  303 ;  13.  (9)  Harkins  and  Beeman,  1 97,  11 :  631 ;  25. 

(10)  Harkins,  Brown  and  Davies,  1,  39:  354;  17.  (71)  Harkins  and  Cheng,  1, 

43  :  35, '21.  (s  2)  Harkins,  Clark  and  Roberts,  1,  42  :  700;  20.  (l3)  Harkins, 

Davies  and  Clark,  1,  39:  541;  17.  (14)  Harkins  and  Ewing,  1,  41:  1977;  19. 

(l5)  Harkins  and  Ewing,  1,  42:  2539;  20.  (I6)  Harkins  and  Feldman,  1,  44: 

2665;  22.  (ls-s)  Harkins  and  Ginsberg,  O.  (17)  Harkins  and  Grafton, 

1,  42  :  2534  ;  20.  (17-5)  Harkins  and  King,  1,  41:  970;  19.  (I8)  Harkins 

and  McLaughlin,  1,  47:  1610;  25.  (l9)  Harkins  and  Mulliken,  O. 

(20)  Harkins  and  Thatcher,  O.  (21)  Harkins,  Young  and  Cheng,  166,  64:  333; 
26.  (22)  Harkins  and  Zollman,  1,  48 :  69;  26.  (23)  Hartridge  and  Peters,  5, 

101:  348;  22.  (24)  Hulett,  7,  37:  385;  01.  47:  357;  04.  (28)  Jones,  7,  82 : 

448;  13.  (26)  Jones,  8,  41:  441;  13.  (27)  Lenkewitz,  Diss.,  Munster,  1904. 

(28)  L6r4nt,  278,  157:  211;  14.  (29)  Lorenz  and  Liebmann,  7,  83:  459;  13. 

(30)  Lynde,  2,  22:  181;  06.  (31)  Mathews  and  Stamm,  1,  46:  1071;  24.  (32) 

Meyer,  8,  56:  680;  95.  (33)  Pound,  4,  123:  578;  23.  (34)  Stamm,  Colloid 

Symp.  Mon.,  3:  251;  25.  (38)  Thompson,  83,  17:  391;  22.  (3«)  Watson, 

2,  12:  257;  01.  (37)  Harkins  and  Humphery,  1,  38:  242;  16. 
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Metal 

Gas 

t,  °c 

T 

o2 

Method 
(v.  p.  433) 

Cooper¬ 

ating 

experts 

Lit. 

Agt 

Air 

970 

800 

0.172 

I,  II,  VII 

TKi 

(3,  11,  J  8) 

Au 

Air 

1070 

580- 

1000 

I,  II,  VII 

TKR 

(6,  11,  18) 

Bi 

Hj 

320-472 

y  -  378  — 
0.063  (t  -  269) 
a2  =  0.0765  - 
^  0.0s33 (<  -  269) 

VIII 

OFH 

(7) 

Metal 

Gas 

t,  °c 

7 

o2 

Method 
( v .  p.  433) 

Cooper¬ 

ating 

experts 

Lit. 

Bi 

h2 

h2 

CO 

583 

300 

300-962 

700-800 

354 

388 

Ay/At 

346 

=  -0.073 

hi 

hi 

hi 

1 

LLB 

LLB 

(”) 

(24) 

(") 

U) 

Cd 

Hi 

421-544 

y  =  630  - 
0.065(1  -  320) 
a 2  =  0.1608  + 
0.0655(1  -  320), 

VIII 

440 


INTERNATIONAL  CRITICAL  TABLES 


Metal 


Gas 


t,  °C 


Method 
(t.  p.  433) 


Cut 


Ga 


Hg* 


K 


Pt 


Sbt 


Snt 


Vac. 

H2 


C02 


Vac. 

Vac. 

Vac. 

Vac. 

Air 

Air 

H2 

h2 

h2 

n2 

02 

02 

h2o 

so2 


NHi 


co2 


Na 


Pbf 


C02 


C02 

Vac. 

Vac. 


H2 

h2 

h2 

h2 

h2 

CO 

Air 

H2 

H2 

h2 

h2 

CO 

Ha 

H2 
Ha 
I  Ha 
'  Ha 


MP— 1400 
1131 

1131-1215 


30 


0 
0 

60 

v.  also  Fig.  1 
15  I  487 


0.304  ±  2  1 

1103  | 

dy/dl  =  0.74 


358 


47o 

480.3 

467.1 


0.120 


0.0705 
0.0721 
0 . 0709 

0.0732 

Fig.  2 
0.0702 


For  effect  of  time,  v. 

20  I  466  I  0.0702  III,  VII 
19  |  470  |  III 

For  effect  of  temperature,  v.  Fig.  1 


I 

III 

III 


VI 


II 

II 

II 

II,  V,  VII 


15  496  |  0.0746 

15  |  487  |  0.0732 

For  effect  of  time,  ®.  Fig.  2 
v.  Fig.  1 


15 


15 


15 


62 


90 

100 

250 


366-522 

350 

350-982 

750 

750-1036 

770-780 


437  (Initial) 
365  (10  min) 
337  (24  hr) 
45o  (Initial) 
42i  (10  min) 
416  (1  hr) 
389  (24  hr) 
465 


411 


294 

222 

211 


2000 


640 

640-970 

750 

750-1100 

840-850 


319-396 

253 

253-964 

878 

878-1050 


y  =  444  — 
0.077  (i  -  327) 
a2  =  0.0846  - 
0.0e37(<  -  327)  j 
453  | 

Ay /At  =  -0.062 
423  | 

dy/dt  =  -0.096 
425 


18is 


350 

Ay /At  =  -0.025 
368  J 

dy/dt  =  -0.063 
274  I 


7  =  531  -  ] 

0.080(4  -  232)  I 
a2  =  0.1545  —  | 
,0.0671(4  -  232)  J 
'526  J 

Ay /At  =  -0.018 
508  | 

dy/dt  =  -0.089 


V,  VII 
V,  VII 


VII 


VII 


V,  VII 


II 


II 

VII 

VII 


VIII 

III 

III 

III 

III 

I 


II 


III 

III 

III 

III 

I 


VIII 

III 

III 

III 

III 


Cooper¬ 

ating 

experts 

Lit. 

(«) 

LLB 

c17) 

LLB 

CHD 

(16) 

TKR 

(2.  4) 

(4) 

(4) 

(5,  9,  10, 

19) 

(7,  19) 

LLB 

(24) 

(9,  19) 

(9,  19) 

(9,  16,  19) 

(9,  16,  19) 

CHD 

(!2) 

CHD 

(12) 

Ed. 

(22) 

Ed. 

(22) 

OFH 

(7) 

LLB 

(2  4) 

LLB 

(2  4) 

LLB 

(17) 

LLB 

(l7) 

(18) 

TKR 

(41) 

LLB 

(2  4) 

LLB 

(24) 

LLB 

(17) 

LLB 

(I7) 

OFH 

(1S) 

OFH 

(7) 

LLB 

(24) 

LLB 

(24) 

LLB 

(17) 

LLB 

(,7) 

Metal 

Gas 

t,  °c 

7 

a2 

Method 

C v .  p.  433) 

Cooper¬ 

ating 

experts 

Lit. 

Snt 

CO 

750-910 

480 

1 

(ls) 

Zn 

H2 

477 

753  +  10 

0.2354 

VIII 

CB 

(7) 

543 

747  +  10 

0.2356 

Air 

590 

708  +  40 

0.224 

I 

(18) 

*  For  a  discussion  of  the  discordant  data  on  Hg,  v.  (21). 
t  For  recent  data  on  Sn,  Pb,  Sb  and  Cu,  by  Method  (III),  v.  (25). 
t  Recent  values  of  a2,  as  given  for  Ag  by  (26)  (I)  in  vacuum: 


t,  °C 

a2 

1 

t,  °C 

a2 

1000 

0.201 

1214 

1.184 

1060 

0.  193 

1272 

0.180 

1122 

0.187 

1327 

0.178 

Alloys 

Pb-Sn  (23).  Bi-Sn,  Bi-Pb,  Cu-Sn,  Cu-Sb  (17>  25).  Cast  iron  (25) 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(>)  Batuecas,  132,  21 :  259;  23.  (2)  Cenac,  6,  29 :  298;  13.  (3)  Gradenwitz,  8 

67:  467;  99.  (4)  Harkins  and  Ewing,  1,  42:  2539;  20.  (5)  Harkins  and 

Grafton,  1,  42:  2534;  20.  («)  Heydweiller,  8,  62:  694;  97.  (?)  Hogness,  1, 

43:1621;21.  (*)  Libman,  86,  No.  173;  28.  (»)  Meyer,  8,  66 :  523;  98. 

(l0)  Popesco,  34,  172:  1474;  21.  (>>)  Quincke,  8,  134:  356;  68.  (»2,  13) 

Quincke,  8,  135:  621;  68.  (> 4 )  Quincke,  8,  138  :  141;  70.  (15)  Quincke,  8, 

52:  1;  94.  (» s)  Richards  and  Boyer,  1,  43 :  274;  21.  (17)  Sauerwald  and 

Drath,  93,  154:  79;  26.  162:  301;  27.  (>  *)  Smith,  47,  12 :  168;  14.  (i®) 

Stockle,  8,  66:  499;  98. 

(20)  Hagemann,  Dies.,  Freiburg,  1914.  (2Q  Burdon  and  Oliphant,  83,  23: 

205;  27.  (22)  Poindexter,  2,  27  :  820;  26.  (2 2 )  Coffman  and  Parr,  45,  19  : 

1308;  27.  (24)  Bircumshaw,  3,  2:  341;  26.  3:  1286;  27.  (2»)  Drath  and 

Sauerwald,  93,  162:  301;  27.  (26)  Libman,  Univ.  of  Illinois,  0. 
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SURFACE  TENSION— LOW  TEMPERATURES 

SURFACE  TENSION  AND  RELATED  PROPERTIES  FOR  TEMPERATURES  BELOW  0°C* 

J.  E.  Verschaffelt 

Unless  otherwise  stated,  g"=  980  and  the  liquid  is  in  contact  with 
i  s  own  vapor.  For  abbreviations  and  equations,  v.  p.  433,  434. 

A-Table.  Elementary  Substances  and  Atmospheric  Air 


T,  °K 

a2 

I  7  +  1% 

7  M 

85.0 

0.019o 

13.2 

122 

90.0 

0.0177 

11.9 

1 1  2 

Cl2,  Chlorineft 

(8)  (I).  Ac  =  26s;  a  =  69;  kE 

=  2.1;  n  =  1. 1 3 

t,  °C 

a2 

7  +  1  % 

y  m 

-30 

0.0336 

25.4 

327 

-35 

.0345 

26.4 

337 

-40 

.0355 

27.3 

347 

-45 

.0364 

28.3 

35s 

-50 

.0373 

29.2 

36s 

-55 

.0383 

30.2 

379 

-60 

.0392 

31.2 

389 

H2,  Hydrogen  (9)  (I,  g  =  981.2) 

•  a  =  5.52;  Ak  =  45.53;  kE  = 

1.36;  n 

=  1.11 

T,  °K  ±  0.02° 

a2 

7  ±  0.1% 

7  M 

20.4o 

0.05612 

1.912 

17.83 

18. 7o 

,0623s 

2.197 

20.14 

17.99 

,0650o 

2.31s 

21. li 

16.16 

.07186 

2.633 

23.6o 

14.6s 

.0770o 

2.882 

25.53 

He,  Helium  (13)  (I).  AK  =  5.2;  kE  =  1.0  (from  4.2  to  2.4°K); 
_  «  =  0.63;  n  =  1.1 3  (from  4.2  to  3.0°K) 


T,  °K  ±  0.02° 


7  +  1% 


4.20 

4.00 

3.50 
3.00 

2.50 
2.00 

1.50 


7  M 


0.00181 

.00211 

,0028o 

,0035o 

.00419 

.0047? 

.00496 


0.09s 

.12o 

.17? 

.239 

.296 

.339 

,35s 


0.9s 

1 . 1 9 
1.68 

2.19 
2.69 
3.0s 
3.22 


N»,  Nitrogenj  (*)  (I).  AK  =  24o;  «  =  27,5;  kE  =  2.0o;  n  =  1,21s 

^  I  I  7  +  1  %  I  yM 


70.0 

75.0 

80.0 

85.0 

90.0 


0.0255 

.0234 

.0213 

.0192 

,017i 


10.53 
9.39 
8.27 
7.2o 
6. 1 6 


108.7 

98.7 

88.7 

78.7 

68.7 


Ne,  Neon  (*  +  (I).  AK  =  85.5;  kE  =  2.0;  «  =--  14.7;  n 


1.20 


24 

0.0095 

5.90 

37.5 

25 

.0091 

5.50 

35.5 

26 

.0086 

5.15 

33.5 

27 

.0082 

4.80 

31.5 

28 

.0077 

4.45 

29.5 

t,  °C 

1 

a2 

7  +  1% 

-190.5  (B. 

P.)  1  0 

0243  | 

12.2 

S- 1  able. — Chemical  Compounds,  Standard 

Arrangement 

NOC1,  Nitrosyl  chloride  (2)  (I). 

n  = 

Ac  =  392;  a  - 
0.8e 

=  68;  kE  =  1.46; 

t,  °C  +  0.1° 

1  a2 

1  7  ±  1  % 

7ju 

-33.0 

0.049 

34.5 

44 1 

-22.o 

.047 

33 

424 

-  5.5 

.046 

30 

40  o 

CO,  Carbon  monoxide  (i)  (I).  AK  =  26s;  a  =  30.o;  kE  =  2.0o; 

n  =  1.225 

T,  °K 

a 2 

7  +  1% 

7  M 

70.0 

0.0292 

12. li 

124.7 

75.0 

,027i 

10.9e 

114.7 

80.0 

.0249 

9.83 

104.7 

85.0 

,022s 

8.74 

94.7 

C02,  v.  p.  447. 


CoHq,  Acetylene  (H)  (I).  Ac  =  35;  «  =  82;  kE  =  2.4o;  n  =  1.5i 


t,  °C 


7  +  1  % 


70.0 

0.0302 

18.3 

16o 

75.0 

.0286 

17.0 

15i 

80.0 

.0269 

15.7 

14i 

85.0 

.0253 

14.5 

132 

90.0 

.0237 

13.2 

122 

-77.4 

-75.7 

-70.5 

-69.o 

-67.o 

-64,o 

-62.4 

0 . 0604 
.0599 
.0566 
.0557 
,054  s 
.0531 
.0517 

18.o 

17.7 

16.4 

16.o 

15.6 

15.o 

14.4 

22  o 

218 

204 

20  o 

196 

19o 

184 

(CH3)20,  Methyl  ether  (10)  (I). 

n 

Ac  =  244;  a 
=  1.27 

=  63;  kB  =  2.0o; 

-40.0 

0.0565 

21.o 

324 

-30.0 

.0535 

19.4 

304 

-20.0 

.0505 

17.9 

284 

-10.0 

.047  s 

16.4 

264 

(CH2)20,  Ethylene  oxide  (10)  (I). 

n  = 

Ac  =  37 o ;  a 

1. 1  3 

=  74;  kE  =  1.8o; 

-50.0 

0.076o 

35.8 

46  o 

-40.0 

.0732 

34.2 

442 

-30.0 

.0704 

32.5 

424 

-20.0 

.067e 

30.8 

40e 

-10.0 

.064  s 

29.2 

38s 

0.0 

,062o 

27.6 

37o 

+  10.0 

.0592 

25.9 

352 

20.0 

.0564 

24.3 

334 

CH3NH2,  Methylamine  (7)  (HI).  Ac  =  267;  kE  =  1.2 
Nitrogen  atmosphere 

-70 

0.078s 

29.2 

347 

-49 

.0749 

27.o 

327 

-20 

.068i 

23.6 

294 

-18 

.0672 

23.1 

29  o 

-12 

.0649 

22.2 

28  o 

(CH+NH,  Dimethylamine  (7)  (HI).  Ac  =  29e;  kE  =  l.lo 

Nitrogen  atmosphere 

-78 

O.O680 

25.2 

384 

-50 

.0625 

22.4 

35  o 

-23 

.0584 

20.2 

32  s 

0 

.0543 

18.i 

29e 

+  5 

.0529 

17.5 

28e 

*  Except  metals,  for  which  see  p.  439;  and  except  organic  compounds  which  are  liquid  at  0°  and  1  atm.,  for  whichVe*  p.  448.  f  See  also  p.  442.  J  See  also  p.  447 
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(CH3)3N,  Trimethylamine  (7)  (III).  Ac  =  333;  kE  =  1.6s 
Nitrogen  atmosphere 


t,  °c 

o2 

1  7  ±  1  % 

y  m 

-73 

0.067e 

24.8 

457 

-52 

,062o 

22.2 

417 

-32 

,058  s 

20.2 

38  s 

-19 

.0557 

18.7 

36  s 

-  4 

.0524 

17.4 

339 

C2H6NH2, 

Ethylamine  (7)  (III).  Ac  =  339;  kE  =  1.25 
Nitrogen  atmosphere 

-74 

0.0751 

28.9 

43  0 

-33 

.0668 

24.3 

37e 

-21.5 

,065o 

23.2 

363 

0 

.0614 

21.3 

339 

+  9.9 

.0594 

20.3 

327 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(l )  Baly  and  Donnan,  4,  81 :  907 ;  02  (corrected  for  argon  by  Rudorf,  8,  29 :  751 ; 
09  and  for  CO  by  Crommelin,  182,  30 :  248;  14).  (2)  Briner  and  Pylkoff,  42, 

10:640;12.  (3)  Grunmach,  8,  4:  367;  01.  (*)  Grunmach,  8,  6 :  559;  01.  (5) 
Grunmach,  8,  16:  401;  04.  (®)  Grunmach,  8,  22:  107;  07.  (7)  Jaeger, 

93,  101:  1;  17.  Jaeger  and  Kahn,  64P,  18:  75;  15.  (8)  Johnson  and  Mc- 


METHOD  IV 


Substance 

t,  °C 

a2 

7  +  1% 

7  M  I 

kE* 

Lit. 

Cl2 . 

-  72 

0.041o 

33.0 

407 

I.89 

(4) 

n2 . 

-196.0 

0.0219 

8.7 

93 

1 . 9o 

(7) 

02 . 

-182.9 

0.0235 

13.2 

122 

1.9i 

(7) 

so2 . 

-  25 

0.0442 

32.6 

397 

2.18 

(4) 

n2o . 

-  89.3 

0.043s 

26.3 

28e 

2.2s 

(6) 

NH . 

-  29 

0.125 

41 . 2 

356 

2 . 2i 

(4) 

Air . 

-190.3 

0.0235 

Approx. 

ndependent  of 

(5) 

composition  f 

Pictet’s  liquid . 

-  33 

0.047 

35 

Composition 

(4) 

-  60 

0.049 

38 

1  mole  CO2  + 

1  mole  S02 

*  Assuming  -ym  to  vary  linearly  with  T  up  to  Tc. 

t  7  at  the  B.  P.  for  liquid  air  of  any  composition  may  be  calculated  by  sub 
stituting  values  of  d;  and  dv  in  equation  (2),  p.  434. 


Intosh,  1,  31:  1139;  09.  (9)  Kamerlingh  Onnes  and  Kuypers,  168,  No.  142. 

64P,  17:  528;  14. 

(l0)  Maass  and  Boomer,  1,  44:  1709  ;  22.  (U)  Maass  and  McIntosh,  1,  36: 

737;  14.  (12)  Magini,  22,  19  II:  184;  10.  (13)  van  Urk,  Keesom  and  Onnes, 

168,  No.  179a.  64P,  28:  958;  25.  (14)  van  Urk,  Keesom  and  Nijhoff,  168; 

No.  182b.  64P,  29:  914;  26. 


SURFACE  TENSIONS  OF  FUSED  SALTS  ABOVE  200°C  AND  LIQUIDS  ABOVE  360°C* 

Allan  Ferguson 


3!>-Table. — Chemical  Compounds,  Standard 
For  abbreviations  and  symbols,  v.  p. 
S:  In  air  (4)  (I) 

Arrangement 

433 

T1N03:  In  N2  (3)  (HI) 

t,  °C 

d\ 

7 

7  M 

210 

245 

264 

285 

312 

339 

364 

389 

430 

4.899 

4.838 

4.806 

4.768 

4.721 

4.674 

4.630 

4.586 

4.515 

117.3 

115.2 

113.8 
112.0 

109.8 

107.4 

105.2 

102.8 

99.5 

1682 

1666 

1653 

1635 

1614 

1589 

1566 

1540 

1507 

t,  °C 

d\ 

7 

7  M 

445.0 

271 

304 

331 

353 

382 

1.605 

BiCl3 :  In  h 

3.811 

3.735 

3.682 

3.621 

3.554 

38.97 

r.  (3)  (in) 

66.2 

61.8 

58.1 

55.3 

52.0 

456 

1254 

1187 

1127 

1084 

1032 

BiBr3:  In  N2  (3)  (III) 

AgCl:  In  air  (7)  (I) 

250 

281 

299 

320 

346 

370 

389 

417 

442 

4.598 

4.525 

4.471 

4.416 

4.348 

4.286 

4.237 

4.164 

4.099 

66.5 

63.6 

61.6 

59.5 

56.7 

53.8 

52.0 

48.9 

46.2 

1408 

1361 

1328 

1294 

1246 

1191 

1162 

1106 

1056 

t,  °C 

7 

t,  °C 

7 

452 

468 

472 

488 

494 

125.5 

124.3 

123.6 

122.4 

121.6 

517 

532 

558 

568 

573 

119.6 

116.3 

114.3 

113.4 
112.8 

AgBr :  In  air  (2) 

t,  °C 

d\ 

7 

7  M 

SnCl2 :  In  N2  (3)  (III) 

M.  P. 

121.4 

307 

3.289 

97  0 

1449 

328 

3.263 

96.2 

1445 

CaCl2 :  In  air  (8)  (II) 

361 

3.222 

93.9 

1422 

M.  P. 

152 

377 

3.202 

92.0 

1402 

BaCl2:  In 

air  (8)  (II) 

405 

3  166 

S9  0 

1364 

430 

3.135 

86.4 

1333 

M.  P. 

171 

452 

3.108 

83.9 

1302 

LiF:  In  N2  (3)  (III) 

480 

3.072 

81.6 

1277 

868.5 

1.789 

249.5 

1485 

PbCl2:  In 

air  (5)  (I) 

897.6 

1.775 

248.0 

1484 

t,  °c  | 

7  | 

t,  °C 

7 

944 

1.753 

242.3 

1462 

490 

138 

541 

130 

985 

1.734 

238.3 

1449 

500 

137 

552 

129 

1029 

1.713 

233.5 

1431 

518 

135 

571 

128 

1065 

1.696 

229.8 

1418 

526 

134 

590 

127 

1117 

1.672 

222.7 

1387 

539 

131 

614 

126 

1156 

1.653 

217.4 

1364 

*  Except  metals,  for  which  see  p.  439;  organic  subtances,  see  p.  448;  industrial 

1208 

1.629 

210.6 

1335 

materiaJs.  see  Vol.  II;  and  fused  salts  melting  below  200°C,  see  p.  447. 

1270 

1.599 

201.1 

1290 

SURFACE  TENSION— HIGH  TEMPERATURES 
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LiCl :  In  N2  (3)  (III) 


t,  °c 

d\~ 

y 

y  m 

614 

1.496 

137.8 

1282 

640 

1  483 

135.4 

1267 

680 

1.466 

132.9 

1263 

735 

1.443 

128.8 

1256 

776 

1.425 

125.8 

1237 

814 

1.409 

123.2 

1193 

860 

1.389 

119.9 

1172 

915 

1.365 

116.1 

1148 

968 

1.342 

112.6 

1126 

1022 

1.319 

108.5 

1098 

1075 

1.296 

104.8 

1073 

Li2S04:  In  N2  (3)  (III) 


860 

2.004 

223.8 

3231 

874 

1.999 

223.1 

3227 

897 

1.989 

221.8 

3219 

923 

1.978 

220.2 

3207 

963 

1.962 

217.4 

3183 

977 

1.956 

216.4 

3175 

1001 

1.947 

214.8 

3161 

1039 

1.932 

212.3 

3141 

1057 

1.924 

211.0 

3130 

1074 

1.917 

209.8 

3120 

1090 

1.911 

208.8 

3111 

1112 

1.901 

207.3 

3100 

1157 

1.884 

204.2 

3072 

1168 

1.879 

203.4 

3066 

1184 

1.873 

202.4 

3057 

1192 

1.869 

201.8 

3052 

1214 

1.860 

200.3 

3039 

LiN O 3 :  In  N2  (3)  (III) 


359 

1.723 

111.5 

1305 

403 

1.699 

109.1 

1288 

418 

1.690 

108.4 

1285 

445 

1.676 

106.0 

1264 

493 

1.650 

102.3 

1232 

555 

1.616 

99.0 

1209 

609 

1.586 

96.2 

1189 

Li2Si03:  In  N2  (3)  (III) 


O 

o 

•kT 

y 

O 

0 

y 

1254 

374.6 

1479 

352.8 

1380 

358.2 

1550 

348.7 

1421 

356.2 

1601 

346.6 

LiB02 :  In  N2  (3)  (III) 


879 

261.8 

1198 

239.7 

922 

259.7 

1249 

234.2 

968 

256.2 

1309 

225.8 

1012 

253.1 

1355 

220.7 

1055 

250.3 

1408 

212.7 

1097 

247.7 

1457 

203.1 

1150 

243.6 

1520 

192.4 

NaF:  In  N2  (3)  (III) 


t,  °C 

d{ 

y 

y  m 

1010 

1.936 

199.5 

1552 

1053 

1.912 

195.5 

1533 

1097 

1.887 

191.2 

1513 

1147 

1.859 

185.8 

1485 

1189 

1.835 

180.5 

1455 

1234 

1.810 

176.4 

1435 

1263 

1.794 

173.1 

1417 

1313 

1.766 

167.5 

1385 

1357 

1.741 

162.9 

1360 

NaF. — ( Continued ) 


t,  °C 

d\ 

y 

y  m 

1405 

1.714 

157.8 

1331 

1456 

1.685 

152.5 

1301 

1497 

1.662 

148.7 

1281 

1546 

1 . 634 

143.5 

1250 

NaCl :  In  N2  (3)  (HI) 


803 

1.547 

113.8 

1282 

811 

1.542 

113.5 

1281 

821 

1.536 

112.9 

1278 

832 

1.529 

111.9 

1270 

859 

1.512 

109.9 

1257 

883 

1.497 

108.2 

1245 

908 

1.482 

106.4 

1233 

931 

1.467 

104.5 

1219 

961 

1.449 

102.7 

1208 

996 

1.427 

99.7 

1185 

1037 

1.401 

97.0 

1167 

1080 

1.374 

94.0 

1146 

1122 

1.347 

91.3 

1128 

1172 

1.316 

88.0 

1104 

M.  P. 

113.3* 

NaBr:  In  N2  (3)  (HI) 


761 

2.320 

105.8 

1326 

810 

2.284 

102.9 

1303 

852 

2.250 

99.6 

1274 

897 

2.211 

96.2 

1245 

942 

2.169 

92.9 

1218 

985 

2.125 

90.0 

1196 

1029 

2.078 

86.2 

1163 

1074 

2.026 

84.0 

1152 

1116 

1.974 

81.1 

1131 

1166 

1.912 

78.0 

1112 

M.  P. 

102.8* 

Nal :  In  N 

2  (3)  (HI) 

706 

2.692 

85.6 

1248 

746 

2.649 

83.9 

1237 

816 

2.575 

80.5 

1209 

861 

2.527 

77.6 

1180 

M.  P. 

93.9* 

Na2S04 :  In  N2  (3)  (III) 


900 

2.061 

194.8 

3275 

945 

2.039 

189.3 

3205 

990 

2.017 

188.2 

3210 

1032 

1.997 

186.5 

3202 

1077 

1.971 

184.7 

3199 

NaNOs:  In  N2  (3)  (HI) 

322 

1.900 

119.7 

1509 

355 

1.877 

118.1 

1501 

397 

1.850 

115.9 

1487 

427 

1.829 

114.2 

1476 

466 

1.803 

111.8 

1459 

513 

1.771 

108.9 

1438 

559 

1.740 

105.9 

1415 

602 

1.711 

103.4 

1397 

656 

1.675 

99.4 

1364 

693 

1.650 

96.8 

1340 

738 

1.620 

93.7 

1313 

329 

1.895 

110.8 

|  In  air  (!) 

405 

1.846 

106.5 

*  In  air  (8)  (II). 
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NaP03:  In  N2  (3)  (III) 

KF.- 

-( Continued ) 

O 

o 

d\ 

7 

7a/ 

~C° c  | 

d\ 

y 

Tat 

827 

2.181 

197.5 

2565 

1147 

1.713 

119.9 

1258 

871 

2.162 

194.8 

2544 

1185 

1.689 

116.1 

1228 

927 

2.137 

191.6 

2522 

1234 

1.654 

112.3 

1205 

1014 

2.099 

186.7 

2487 

1275 

1.627 

108.6 

1178 

1099 

2.062 

181.6 

2448 

1310 

1.604 

104.9 

1148 

1181 

2.025 

176.6 

2409 

KC1 :  In  N 

2  (3)  (HI) 

1265 

1.989 

170.9 

2358 

800 

1.509 

95.8 

1290 

1317 

1.966 

166.7 

2318 

827 

1.492 

94.0 

1275 

1434 

1.914 

156.2 

2213 

862 

1.470 

91.3 

1251 

1517 

1.878 

147.5 

2116 

885 

1.456 

89.7 

1237 

909 

1  442 

88.0 

1221 

CH3C02Na:  In  air  (8)  (II) 

941 

1  421 

85.8 

1203 

M.  P. 

38.8 

986 

1.396 

82.2 

1166 

1029 

1.370 

79.1 

1136 

Na2Mo04 :  In  N2  (3)  (III) 

1054 

1  355 

77.2 

1117 

699 

2.796 

214.0 

3761 

1088 

1.335 

75.2 

1099 

729 

2.777 

210.0 

3707 

1104 

1.326 

73.7 

1082 

751 

2.763 

208.1 

3686 

1125 

1.313 

72.5 

1070 

777 

2.747 

204.9 

3644 

1167 

1.287 

69.6 

1042 

819 

2.720 

202.4 

3623 

M.  P. 

98.4* 

859 

2 . 695 

199.0 

3584 

KBr:  In  N 

2  (3)  (HI) 

904 

2  667 

195  4 

3544 

948 

2.639 

191.4 

3496 

775 

2.086 

85.7 

1270 

990 

2.613 

187.7 

3451 

798 

2.068 

83.8 

1249 

1035 

2.584 

184.1 

3410 

826 

2.045 

82.0 

1231 

1079 

2.557 

181.2 

3380 

859 

2.019 

79.5 

1204 

1122 

2.530 

178.8 

3359 

887 

1.997 

77.8 

1187 

1172 

2.499 

176.1 

3335 

920 

1.970 

75.4 

1161 

1212 

2.473 

174.6 

3330 

M.  P. 

91.0* 

KI:  In  N 

(3)  (III) 

Na2WQ4:  In  N2  (3)  (III) 

737 

2  392 

75.2 

1270 

710 

3.893 

203.3 

3632 

764 

2.364 

72.1 

1227 

741 

3.860 

201.0 

3612 

812 

2.314 

69.2 

1195 

788 

3.812 

198.2 

3591 

866 

2.257 

66.8 

1173 

834 

3.765 

195.2 

3566 

873 

2.250 

66.5 

1170 

879 

3.721 

191.5 

3526 

M.  P. 

83.5* 

932 

3.671 

189.5 

3521 

K2S04: 

In  N,  (3)  (III) 

985 

3.623 

184.2 

3452 

1039 

3.576 

181.4 

3430 

1070 

1.888 

143.7 

2935 

1081 

3.541 

178.3 

3393 

1103 

1.870 

142.6 

2931 

1133 

3.499 

174.6 

3350 

1145 

1.848 

140.6 

2913 

1181 

3.461 

172.4 

3332 

1199 

1.818 

136.7 

2863 

1232 

3.424 

168.0 

3270 

1247 

1.792 

132.7 

2806 

1282 

3.390 

163.8 

3209 

1306 

1.760 

128.8 

2757 

1332 

3.355 

160.6 

3168 

1347 

1.737 

126.2 

2725 

1391 

3.318 

155.0 

3080 

1372 

1.724 

124.6 

2704 

1450 

3.282 

152.0 

3043 

1400 

1.709 

122.4 

2672 

1517 

3.245 

147.3 

2971 

1440 

1.687 

119.8 

2637 

1559 

3.224 

144.0 

2917 

1463 

1.674 

118.1 

2613 

1595 

3.208 

142.6 

2899 

1490 

1.660 

116.1 

2584 

1530 

1.637 

114.1 

2563 

NaB02:  In  N2  (3)  (III) 

1586 

1.607 

110.7 

2517 

t,  °C  | 

T 

1  t,  °C 

7 

1656 

1.569 

106.8 

2468 

1016 

193.7 

1234 

159.7 

KN03: 

In  N2  (3)  (HI) 

1052 

188.3 

1277 

150.8 

380 

1.837 

110.4 

1597 

1097 

180.9 

1323 

142.9 

436 

1.794 

106.0 

1558 

1140 

174.7 

1372 

135.1 

480 

1.760 

102.8 

1531 

1192 

166.1 

1441 

126.2 

534 

1.719 

98.5 

1489 

578 

1.685 

95.2 

1459 

KF:  In  N 

2  (3)  (Hi) 

628 

1  647 

91  6 

1426 

i  on 

d{ 

y 

y  m 

675 

1.611 

87.9 

1389 

913 

1.869 

138.4 

1368 

722 

1.575 

84.0 

1349 

962 

1.837 

135.2 

1352 

772 

1.537 

80.2 

1307 

1015 

1.801 

131.0 

1328 

349 

1.869 

106.4 

) 

1062 

1.770 

127.4 

1306 

414 

1.764 

100.7 

)  In  air  (l)  (I) 

1097 

_  1.749 

124.5 

1287 

*  In  air  (8)  (II). 

* 
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KP03:  In  N2  (3)  (III) 


t,  °c 

d\ 

T 

7  M 

897 

2.069 

155.5 

2304 

942 

2.049 

151.8 

2264 

996 

2.027 

149.0 

2238 

1036 

2.010 

146.1 

2207 

1082 

1.983 

143.0 

2180 

1120 

1.973 

140.3 

2146 

1167 

1.953 

136.8 

2106 

1205 

1.938 

133.5 

2066 

1250 

1.918 

130 . 2 

2029 

1288 

1.901 

126.3 

1980 

1345 

1.877 

122.5 

1937 

1372 

1.865 

118.5 

1882 

1413 

1.848 

114.7 

1832 

1497 

1.812 

105.5 

1708 

1536 

1.795 

100.3 

1634 

KCN:  In  air  («)  (II) 


M.  P.  |  |  96.1 


PbCl2.KCl:  In  air  (6)  (I) 


t,  °c 

7  1 

t,  °C 

7 

471 

105 

555 

97.9 

502 

103 

582 

95.1 

522 

102 

592 

94.7 

529 

101 

602 

94.4 

538 

100 

616 

94.4 

547 

99.2 

PbCl2.KCl:  In  liquid  Pb  (6)  (I) 


453 

230 

531 

216 

467 

228 

542 

214 

494 

223 

546 

212 

509 

219 

599 

199 

526 

220 

K2Cr207  * 

In  N2  (3)  (HI) 

t,  °C 

1  a\ 

1  7  1 

7  M 

420 

2.271 

140.1 

454 

2  248 

139.4 

3593 

480 

2.229 

138.4 

3588 

504 

2.213 

137.0 

3568 

535 

2.191 

135.0 

3540 

K2Mo04:  In  N2  (3)  (III) 


931 

2.362 

150.5 

3261 

977 

2.334 

147.3 

3217 

1021 

2.307 

145.2 

3196 

1105 

2.255 

140.7 

3144 

1143 

2.230 

138.6 

3120 

1189 

2.200 

135.5 

3078 

1273 

2.144 

130.0 

3004 

1356 

2.087 

123.6 

2908 

1438 

2.029 

118.0 

2829 

1453 

2.018 

116.9 

2813 

1522 

1.959 

112.5 

2761 

K2W04:  In  N2  (3)  (III) 


925 

3.175 

161.0 

3531 

969 

3.139 

154.1 

3406 

1013 

3.103 

150.2 

3346 

1052 

3.071 

145.9 

3275 

1097 

3.035 

141.9 

3207 

1139 

3.002 

138.0 

3143 

1183 

2.968 

134.1 

3076 

1230 

2.933 

130.3 

3013 

1284 

2.893 

124.6 

2908 

K2WO4. — ( Continued ) 


t,  °C 

d\ 

7 

i  7  M 

1322 

2.866 

120.9 

2839 

1367 

2.834 

118.4 

2802 

1409 

2.805 

114.3 

2723 

1458 

2.771 

110.0 

2642 

1489 

2.751 

107.9 

2605 

1520 

2.730 

105.6 

2560 

KB02:  In  N2  (3)  (III) 


992 

123.5 

1036 

112.3 

1091 

103.0 

1142 

96.6 

RbF:  In  N2  (3)  (III) 


803 

2.894 

127.2 

1389 

847 

2.851 

121.3 

1338 

887 

2.812 

116.7 

1299 

936 

2.763 

113.0 

1273 

986 

2.711 

108.9 

1242 

1037 

2.657 

105.2 

1216 

1085 

2.605 

102.2 

1197 

RbCl :  In  N2  (3)  (III) 


750 

2.088 

95.7 

1433 

770 

2.072 

94.2 

1417 

828 

2.024 

89.0 

1360 

880 

1.981 

84.5 

1310 

923 

1.946 

81.1 

1272 

933 

1.937 

79.9 

1257 

962 

1.914 

77.3 

1226 

994 

1.887 

74.7 

1196 

1037 

1.852 

71.3 

1156 

1089 

1.809 

66.7 

1099 

1150 

1.759 

61.4 

1035 

RbBr:  In  N2  (3)  (III) 

729 

2.656 

87.7 

1378 

779 

2.601 

84.1 

1340 

831 

2.542 

80.7 

1305 

884 

2.486 

77.2 

1267 

944 

2.421 

73.1 

1222 

986 

2.375 

70.2 

1188 

1041 

2.318 

66.7 

1147 

1121 

2.226 

60.6 

1071 

Rbl :  In  N 

2  (3)  (HI) 

673 

2.827 

79.4 

1414 

722 

2.774 

75.8 

1367 

772 

2.719 

72.2 

1319 

822 

2.663 

68.5 

1269 

869 

2.611 

65.1 

1222 

918 

2.557 

61.6 

1173 

968 

2.501 

58.3 

1126 

1016 

2.448 

55.4 

1086 

Rb2S04:  In  N2  (3)  (III) 


1086 

2.538 

132.5 

2953 

1112 

2.521 

129.7 

2903 

1145 

2.499 

127.3 

2866 

1195 

2.466 

124.2 

2821 

1235 

2.440 

121.8 

2786 

1289 

2.403 

118.9 

2748 

1344 

2.367 

116.0 

2708 

1397 

2.331 

113.8 

2684 

1415 

2.319 

113.1 

2676 

1482 

2.275 

110.9 

2658 

1545 

2.233 

108.9 

2643 
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RbN03:  In  N2  (3)  (III) 

Csl :  In  N 

2  (3)  (III) 

t,  °C 

d\ 

7 

1  7  M 

t,  °c 

dl 

7 

7  M 

327 

2.467 

107.5 

1643 

654 

3.158 

73.1 

1383 

376 

2.419 

104.0 

1611 

713 

3.086 

68.8 

1321 

428 

2.368 

99.8 

1568 

768 

3.018 

65.7 

1281 

480 

2.318 

96.1 

1531 

821 

2.953 

62.5 

1236 

527 

2.272 

92.5 

1494 

879 

2.883 

59.2 

1187 

578 

2.222 

88.9 

1457 

926 

2.826 

56.6 

1153 

625 

2.177 

85.6 

1422 

980 

2.760 

53.8 

1113 

676 

2.127 

81.4 

1373 

1030 

2.699 

51.1 

1073 

726 

2.078 

77.7 

1332 

Cs.SOg  In  N,  (3)  (III 

CsF:  In  IS 

2  (3)  (1  H) 

— ^  '•  - - ■: 

1036 

3 . 037 

111.3 

2694 

723 

3.583 

104.5 

1270 

1063 

3.018 

108.2 

2630 

769 

3.526 

101.0 

1241 

1105 

2.988 

105.0 

2570 

826 

3.456 

96.4 

1200 

1165 

2.937 

100.8 

2495 

877 

3.392 

92.3 

1164 

1221 

2.889 

97.3 

2435 

930 

3.327 

88.1 

1125 

1275 

2.841 

94.7 

2397 

985 

3.259 

84.3 

1091 

1331 

2.787 

91.7 

2351 

1042 

3.189 

81.3 

1068 

1372 

2.743 

89.8 

2326 

1100 

3.117 

78.9 

1052 

1423 

2  690 

87  4 

2294 

CsCl:  In  N2  (3)  (III) 

1470 

2.636 

85.5 

2275 

664 

2.772 

89.2 

1378 

1530 

2.566 

83.0 

2248 

717 

2.714 

85.9 

1346 

771 

2.655 

81.9 

1302 

CsN03:  In  N2  (3)  (III) 

830 

2.592 

77.7 

1255 

426 

2.796 

91.8 

1554 

881 

2.537 

73.7 

1208 

460 

2.758 

88.2 

1507 

934 

2.479 

69.7 

1160 

511 

2.700 

83.7 

1451 

979 

2.421 

66.4 

1123 

577 

2.627 

79.2 

1398 

1035 

2.370 

61.6 

1056 

602 

2.599 

76.3 

1356 

1080 

2.332 

56.3 

976 

686 

2.505 

72.5 

1321 

CsBr :  In  N2  (3)  (III) 

658 

3.116 

81.8 

1366 

694 

3.066 

78.9 

1333 

LITERATURE 

753 

2.990 

74.9 

1286 

808 

2.915 

71.6 

1250 

(For 

a  key  to  the  periodicals  see  end  of  volume) 

858 

2.846 

68.5 

1216 

(l)  Bottomley,  A,  83:  1421;  03.  (2)  Gradenwitz,  8,  67:467;  99.  G)  Jaeger, 

916 

2.769 

65.5 

1184 

93,  101:  1;  17. 

(4)  Kellas,  4,  113: 

903;  18.  (5)  Lorenz  and  Kaufler,  25, 

Q71 

9  aqp; 

A9  7 

11  KA 

41:  3727;  08.  ( 

6)  Lorenz  and  Liebmann,  7,  83:  459;  13. 

(7)  Lorenz.  Lieb- 

HOT 

mann  and  Hochberg,  93,  94:  301;  16.  (8)  Motylewski,  93,  38:  4  R  ;  04. 

SURFACE-TENSION  DATA  FOR  CERTAIN  PURE  LIQUIDS  BETWEEN  0  AND  360°C 
AND  FOR  ALL  TYPES  OF  SOLUTIONS  AT  ALL  TEMPERATURES 

T.  Fraser  Young  and  William  D.  Harkins* 


LIQUID— GAS  INTERFACE 

For  abbreviations  and  symbols,  v.  p.  433 

The  greater  part  of  the  surface-tension  values  listed  in  the  fol¬ 
lowing  tables  have  been  corrected,  in  so  far  as  possible,  to  agree 
with  certain  “standard  ”  values  for  water  and  for  benzene  (C6H6)  as 
determined  by  the  capillary-height  method.  As  the  primary 
standard,  the  value  of  y  for  water  is  taken  as  equal  to  72.75  + 

*  Assisted  by  P.  L.  K.  Gross,  Ben.  H.  Nieolet,  Leslie  Hellerman,  B.  R.  Mortimer, 
David  M.  Gans,  L.  H.  Ch6ng,  O.  G.  Vogel,  A.  W.  Meyer,  W.  E.  Vaughan,  B. 
Ginsberg,  E.  H.  Robinson,  and  C.  M.  Marberg. 


0.05  dyne/cm  at  20°  in  the  presence  of  air  at  ordinary  pressure. 
The  values  used  in  selecting  this  standard  are  those  or  Richards 
and  Coombs,  1915,  corrected  1921  (64)  72.72;  Harkins  and  Brown, 
1919  (40)  72.80;  Richards  and  Carver,  1921  (g3)  72.73;  and  Young 
and  Gross  (for  these  tables)  72.80.  So  far  as  is  known  Hi  oi  these 
values  have  been  determined  with  about  the  same  degree  of  pre¬ 
cision,  and  also  with  the  same  order  of  accuracy  with  respect  to 
known  errors. 

The  “standard”  value  for  benzene  in  air  at  20°  is  28.88  +  0.03, 
and  is  based  on  the  work  of  Richards  and  Coombs  Richards 
and  Carver  (®3)  and  Harkins  and  Brown  (40). 
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Table 


H?0  (I,  II,  III,  IX)  (19,  45,  61, 
S3,  64,  66,  75,  77,  78,  97,  98, 
99, 100, 101) 


t.  °c 

7  (air) 

a 2  (air) 

-8 

76.96  ±  0.3 

0.1574 

-5 

76.42  ±0.2 

.1562 

0 

75.64  ±  0.1 

.  15448 

+5 

74.92  ±0.1 

. 15299 

1C 

74.22  ±0.05 

.15160 

11 

74.07  ±  0.05 

.15131 

12 

73.93  ±  0.05 

.15103 

13 

73.78  ±  0.05 

. 15075 

14 

73.64  ±  0.05 

,1504s 

15 

73.49  ±  0.05 

.15019 

16 

73.34  ±  0.05 

. 1499i 

17 

73.19  ±  0.05 

,1496s 

18 

73.05  ±  0.05 

.1493? 

19 

72.90  ±  0.05 

. 14909 

20 

72.75  ±  0.05 

.14881 

21 

72.59  ±  0.05 

.14852 

22 

72.44  ±0.05 

.14824 

23 

72.28  ±  0.05 

.14795 

24 

72.13  ±0.05 

. 1476s 

25 

71.97  ±  0.05 

.14738 

26 

71.82  ±  0.05 

.14711 

27 

71.66  ±  0.05 

. 14683 

28 

71.50  ±  0.05 

. 14654 

29 

71.35  ±  0.05 

.14627 

30 

71.18  ±  0.05 

. 14597 

35 

70.38  ±  0.05 

.14456 

40 

69.56  ±  0.05 

,1431s 

45 

68.74  ±  0.05 

.14173 

50 

67.91  ±  0.05 

. 14032 

55 

67.05  ±  0.05 

. 13887 

60 

66.18  ±  0.05 

,1374i 

70 

64.42  ±  0.1 

. 1344g 

80 

62.61  ±  0.1 

.1315 

90 

60.75  ±  0.2 

.1284 

100 

58.85  ±  0.2 

.1253 

7  (vapor) 

110 

56.89  ±  0.2 

kE 

120 

54.89  ±  0.2 

1.27 

130 

52.84  ±  0.3 

25 

1.03 

70 

1.07 

100 

1 .  Is 

fl302  (I)  (33) 


t,  °C 

7  (air)  ±  ca.  0.5 

0.2 

78.9 

6.2 

77.9 

11.0 

77.7 

13.9 

76.6 

18.2 

76.1 

B~2  (I,  II)  kE  =  2.0  (22,  40,  57, 


73) 

7  (air  or 

O 

O 

'M 

vapor)  ±0.7 

0 

45.0 

20 

41.5 

50 

36.2 

Cl*  (I)  (35); 
t,  °C 

0 

10 

20 

30 

40 

50 

7  =  72(1  - 

v.  also  p.  441 

7tt 

21.7 

20. 0 

18.4 

16.7 

15.1 

13.4 

T/Tc V-L 

SO3  (I)  ( 
t,  °C 

17.5 

35.3 

60.4 

78.3 

100.0 

68);  cf.  (5) 

7ti 

33.1 

30.3 

25.7 

22.3 

17.8 

S2C12  (I)  fcj 

t,  °c 

15.5 

46.3 

78.3 

;  =  2.2  (61) 

7  ±  1.0 

43.8 

39.3 

35.0 

SC120  (I, 

t,  °c 

20 

50 

[II)  (61,  82) 

7  (air  or 
vapor)  ±1.5 
33.1 

28.8 

SC1202 

t,  °c 

13 

23.5 

47.5 

*  The  results  o 
dyne/cm  lower. 

(III)  (82) 

7  (air)* 
35.26 
32.92 
28.40 

f  (61)  are  2  to  5 

SOBr2 

t,  °C 

17 

25 

(i)  (36) 

7  (?)tt 

45.o 

44.4 

Se  (I 

t,  °C 

217 

I)  (57) 

7  (air) 

92.4  ±  2o 

n2o 

t,  °C 
-25 

+10 

15 

20 

25 

7  =  86^1  - 

I)  (84) 

7§ 

10. lo 

3.37 

2.52 

1.75 

1.07 

T  \  1.33 

T~c) 

n2o4  (I)  h 
t,  °c 

1.6 

19.8 

>  =  2.2  (6i) 

7  ±1.0 

30.6 

27.5 

NH3  (I)  k 
t,  °C 

111 

34.1 

59.0 

E  =  1-3  (U 

7  ±  2.0 

23.4 

18.1 

13.0 

For  notes  f— §§  se«  P-  475. 


P203  (I)  kE=  2.3  (71) 
t,  °C  Tit 

34.3  36.6 

60.25  33.2 

78.95  31.4 

109.4  27.8 


PCI 3  (I,  II)  kE  =  2.2 

(14,  40,  61,  73) 


7  (air  or 

t,  °C 

vapor)  ±0.5 

15 

29.7 

20 

29.1 

50 

25.2 

75 

22.0 

PC16  (I)  7 

(vapor)  (95) 

POCl3  (I,  III)  kE  =  2.2 


7  ±  0.3 

7  ±0.5 

t,  °C 

(air) 

(vapor) 

10 

33.4 

33.4 

20 

32.2 

32.2 

30 

30.9 

30.9 

50 

28.4 

28.4 

65 

26.5 

26.5 

85 

24.1 

24.1 

PBr3  (III)  (82) 


7  (air) 

t,  °C 

±1§§ 

24 

45.8 

33 

44.1 

59.5 

38.4 

72 

37.1 

Pis  (HI)  (30) 

t,  °C 

7  (N2)  ±2f 

75.3 

56.5 

121.4 

53.6 

150 

51.4 

PSCls 

(I)  (73) 

a 2  =  4.4496 

-  0.01 199<;  at 

125°C, 

7  =  21.1 

t,  °C 

a2  ±2% 

9.0 

0.04341 

61.7 

.03710 

65.8 

.03660 

72.0 

.03586 

AsCls  (HI)  (3») 

t,  °C 

7  (N2)  ±2f 

-21 

43.8 

+50.2 

36.6 

110 

31.0 

AsBr3  (III)  (30) 

t,  °C 

7  (N2)  ±2t 

49.6 

49.6 

121 

41.0 

179.7 

36.1 

SbCl3  (HI)  (95) 

O 

O 

>0 

7  (air)  +1.0§§ 

109.5 

44.51 

127.5 

41.84 

148.5 

39.43 

166.5 

37.38 

SbCl6  (III) 

7  (air)  (9S) 

C02  (I)  (84,  85) 


t,  °C 

7§ 

-25 

9.13 

0 

4.49 

+10 

2.73 

15 

1.90 

20 

1.16 

25 

0.52 

30 

/ 

0.06 
T  \  1.25 

7  =  75(^1  - 

k) 

CC14  (I,  II)  (18,  19 

21,  23,  51, 

58,  60,  63, 

89) 

t,  °c 

7  (air) 

7  (vapor) 

10 

28 . 00  ±  0 . 1 

28.22  ±0.2 

20 

26.77±0. 1 

26.95  ±0. 1 

30 

25.53  ±0.1 

25. 70  ±0.2 

50 

23. 14  ±0.2 

23 . 22  ±  0 . 2 

75 

20 . 19  ±0 . 2 

20 . 20  ±  0 . 2 

100 

17.26  ±0.2 

150 

1 1 . 66  ±  0 . 2 

200 

6 . 53  ±  0 . 2 

250 

2. 11  ±0.2 

270 

0 . 68  ±  0 . 2 

7  (vapor)  =  67.671  f  1  — 

mem)1'”  ±0-2- 10  *»  270”c' 

kE  =  2.21  from  10  to  100°C;  = 
2.2  from  10  to  220°C.  At 
20°C,  a2  (air)  =  0.0342e.  7 

(vapor)  —  7  (air)  =  0.18. 
CC120  (I)  kE  =  2.1  (54) 


o 

o 

7tt 

16.7 

20.1 

34.5 

17.6 

46.1 

15.9 

CS2  (I,  II,  III,  IX)  kE  =  2.1 

(40,  51,  58,  59 

,  73,  75,  91,  94) 

7  (air  or 

V 

o 

-v-T 

vapor)  ±0.3 

0 

35.28 

10 

33.81 

20 

32.33 

45 

28.66 

60 

26.45 

CC13N02,  Chloropicrin  (I,  II) 

(26 

,  73) 

t,  °C 

7  (air  or 

vapor)  ±0.6 

10 

33.7 

20 

32.3 

95 

22.4 

For  other  C-compounds,  v.  p. 


448. _ 

SiCl4,  Silicon  tetrachloride  (I) 
kE  =  2.1  (61) 


t,  °C 

7  ±  1-0 

18.9 

16.9 

45.5 

14.1 

C404Ni,  Nickel  tetracarbonyl 
(I)  kE  =  2.4  (61) 


t,  °C 

7  ±1.0 

19.8 

14.7 

45.9 

11.8 

$48 


INTERNATIONAL  CRITICAL  TABLES 


<T-Table,  the  (^-Arrangement 

For  abbreviations  and  symbols,  v.  p.  433 


CHBrCl2,  Dichlorobromometh- 


ane  (I)  ki 
t,  °C 

22.5 
44.0 

61.5 

84.5 

=  2.1  (90) 

y  (air)  ±0.3 
32.25 
29.36 
27.11 
24.22 

CHBr3,  Bron 

(14 

t,  °C 

55 

120 
t,  °C 

20 

loform  (I,  II) 

,  25) 

a2  (air) 
±0.001 
0.0265 
0.0211 
y  (air)  ±0.3 
41.53 

CHCI3,  Chloroform  (I,  II, 
III)  kE  =  2.1  (23,  51,  58,  59, 

63,  72,  91) 

t,  °C  y  y  (air) 

10  28.60+0. 228.50±0. 2 

20*  27.24+0.1  27.14+0.1 

60  21.73+0.221.73+0.2 

77.5  19.40  +  0.3 

*  At  20°C,  a*  (air)  =  0.03722; 
•y(vapor)  —  y  (air)  =  +0.10. 

HCN,  Hydroge 
kE  = 

t,  °C 

10 

17 

25 

11  cyanide  (I,  II) 
1.1  (8) 

y  (air)ft 

19.1 

18.2 

17.2 

CH2BrN02, 

methane 
t,  °C 
-18.5 
+80 

135.8 

Bromonitro- 
(III)  (30) 

7  (N2)  ±2t 

48.3 

36.4 

28.6 

CH2C12,  Methylene  chloride 
(II)  (23) 

At  20°C,  y  (air)  =  26.52  ±  0.2 

CH2I2,  Methylene  iodide 
(II)  (2  5) 

At  20°C,  y  (air)  =  50.76  ±  0.3 

CH202,  Form 
kE  =  0.9  (30, 
7 

t,  °c 

10 

20 

50 

100 

ic  acid  (I,  II) 

31,  46,  50,  61, 

3) 

y  (air) 

38.7  +  0.5 
37.6+0.5 
34.4+0.5 
29.0  +  1.0 

CHjCl,  Methyl 
t,  °C 

0 

10 

20 

7  =  72^1  - 

chloride  (I)  (86) 
7§ 

19.5 

17.8 

16.2 

T\  1.22 

Tc) 

CH3I,  Methyl  iodide  (I)  (73) 

At  2.5°C,  a2  (air)  =  0.02960  ± 
2%;  at  43.5°C,  a 2  (air)  = 
0.02532  ±  2%,  y  (air)  =  25.8 

CH3NO,  Formamide  (I,  II) 


kE  =  0.7  (50,  83,  87) 

O 

O 

■4-0 

7  (air)  ±0.4 

0 

59.9 

20 

58.2 

50 

55.7 

75 

53.3 

CH3NO2,  Nitromethane  (I,  II) 

(23,  50,  73) 


t,  °C 

7  (air) 

0 

39.8 

±0.2 

20 

36.82+0.1 

45 

33.4 

±0.2 

100 

26.1 

±0.3 

CH4O,  Methyl  alcohol  (I,  11 

(45,  46,  48,  60,  64) 

t,  °c 

7  (air) 

0 

24.49+0.2 

20 

22.61+0.1 

30 

21.75+0.2 

50 

20.14+0.2 

t,  °c 

7 

±0.2 

kE 

70 

18.51 

0.9 

100 

15.67 

1.0 

150 

10.42 

1.3 

200 

4.41 

1.7 

235 

0.34 

From  70 

to  235°C,  y 

173.245^1 

T  \ 

1  33 

513.1/ 

243.042  (l 

T  \2 
513.1/ 

146-344  0  -  no)'-  ± °-2- 

At  20°C,  d\°  =  0.7918;  a2 
(air)  =  0.0583o. 


CH4S,  Methylmercaptan  (I) 


kE  = 
t,  °C 

9.8 

33.3 

43.5 

2.1  (6) 

7  ±  <  1.5 
26.44 
22.42 
20.73 

CH6N,  Methylamine  (III)  (30) 

t,  °C 

7  (N2)  ±2j 

-70 

29.2 

-20 

23.0 

-12 

21.7 

C2CL,  Tetrachloroethylene 

(I,  II)  (25,  73) 

O 

o 

7  (air) 

10 

32.8  ±0.2 

20 

31.74+0.1 

120 

21.6  ±0.4 

C2HC1 

30,  Chloral  (I)  k 

t,  °C 

7  (61) 

t,  °C 

19.4 

25.34 

20.0 

45.8 

22.18 

96.5 

For  notes  t~§§  see  p.  475. 


C2HC1302,  1 

acid  (. 
t,  °C 

80.2 

136.5 

196 

Tichloroacetic 

III)  (30) 

7  (N,)  ±2f 

27.8 

23.4 

17.8 

C2H2Br4,  1, 

bromoethane 

(23 

t,  °C 

20 

45 

75 

100 

1,  2,  2-Tetra- 
(I,  II)  kE  =  2.5 

,  90) 

7  (air) 
49.67+0.1 
46.54+0.2 
42.87+0.2 
39.78+0.2 

C2H2C1202,  1 
acid  (1 
t,  °C 

25.7 

80.2 

176.2 

/ichloroacetic 

II)  (30) 

7  (NO  ±  2t 
35.4 

30.3 

21.4 

C2H2C14,  1, 
chloroethane  ( 
t,  °C 

22.5 

40.6 

60.3 

76.3 

92.2 

1,  2,  2-Tetra- 
I)  kE  =  2.3  (90) 

7  (air)  ±0.3 
36.03 

33.69 

31.22 

29.23 

27.36 

C2H3CIO,  Acetyl  chloride  (I) 
kE  =  2.1  (61) 
t,  °C  y  +1.0 

14.8  26.7 

46.2  21.9 


C2H3CIO2,  Chloroacetic  acid 
(III)  (30) 


t,  °C 
80.2 

136.2 

176.3 


7  (N2)  ±2f 
33.3 
28.1 
23.5 


C2H3C13,  1,  1,  2-Trichloroethane 

(I)  (73) 

a2  (air) 

t,  °C 

+  2% 

7  (air) 

7.1 

0.04922 

114 

0 . 03459 

22.0 

c2h3n, 

Acetonitrile 

(I,  II) 

kE  = 

=  1.5  (12,  39 

,  62,  73) 

7  (air) 

t,  °C 

±  0.1 

7 

(vapor) 

10 

30.62 

30 

.62+0.3 

20 

29.30 

29 

.30+0.3 

50 

25.40 

25 

.40+0.2 

90 

20.21 

20 

21  ±0.2 

C2H3NS 

,  Methyl 

thiocyanate 

(I)  (73) 

a 2  = 

0.07606  -  0.000186i 

t,  °c 

a2  +2% 

7 

9.2 

0.07435 

48.5 

0 . 06704 

60.0 

0 . 06490 

73.5 

0.06239 

133.0 

0.05132 

23.3 

C2H4Br2,  Ethylene  bromide 
(I,  II)  kE  =  2.2  (14,21,51, 

58,  59,  65,  73) 


t,  °c 

7  (air) 

y  (vapor) 

10 

40.05+0.3 

40.05+0.5 

20 

38.75+0.1 

38.75+0.4 

30 

37.45+0.1 

37.45+0.4 

40 

36.15+0.1 

36.15+0.4 

50 

34.87  +  0.2 

34.87+0.4 

60 

33.58+0.2 

33.58+0.4 

100 

28.40+0.3 

28.40  +  0.4 

130 

24.73+0.4 

24.73+0.4 

C2H4C12,  1,  1-Dichloroethane 


(I,  II)  (40,  72) 

t,  °c 

7  (air)  ±0.5 

35.0 

23.4 

57.0 

20.5 

C2H4C12,  Ethylene  chloride  (I, 
II,  III)  (40,  65,  72,  91,  94) 


t,  °c 

7  (air)  ±0.3 

10 

33.6 

20 

32.2 

40 

29.5 

60 

26.7 

80 

24.0 

C2H4O,  Acetaldehyde  (I)  kE  = 
1.8  (32) 


O 

O 

7tt 

0.1 

23.9 

10.0 

22.4 

20.0 

21.2 

29.0 

20.1 

43.0 

18.0 

50.0 

17.0 

C2H402,  Acetic  acid  (I,  II,  III) 


(3,  45 

46,  48,  60, 

73,  91,  94) 

t,  °c 

7  (air) 

7  (vapor) 

10 

28.62+0.2 

28.8+0.5 

20 

27.63+0.2 

27.8+0.5 

50 

24.65+0.2 

24.8+0.5 

75 

22.18+0.2 

22.3+0.5 

100 

19.7  ±0.3 

19.8+0.4 

118 

18.1  ±0.3 

18.1+0.3 

150 

15.0+0.3 

180 

12.3+0.3 

220 

8. 5+0. 3 

250 

5. 7+0. 3 

t,  °c 

kE 

* 

kE 

20 

1.3 

2.0 

100 

1.3 

2.05 

150 

1.35 

2.15 

250 

1.45 

2.3 

*  kE  calculated  for  C4H8O4. 

C2H4O2 

Methyl  formate  (I 

II)  (49,  60, 

73) 

7  (vapor) 

7  (air) 

t,  °c 

±0.2 

±0.2 

0 

28.30 

28.00 

10 

26.68 

26.50 

20 

25.08 

25.00 

30 

23.50 

23.49 

50 

20.40 

100 

13.04 

150 

6.41 

449 


SURFACE  TENSION— CH  TO  C3H, 


C2H4O2. —  ( Continued ) 


y  (vapor) 

7  (air) 

0 

0 

±0.2 

±0.2 

200 

0.99 

210 

0.21 

/ 

T  \  1 .23 

7  = 

77.83  M  - 

487T  / 

+  0.2, 

from  50 

to  214°C; 

kE  =  2.09  from  0  to  100°C; 
=  2.1  from  0  to  130°C. 


(^H^Br,  Ethyl  bromide  (I,  II) 
(23,  65,  73) 


t,  °C 

y  (air  or  vapor) 

10 

25.48+0.2 

20 

24.15+0.2 

40 

21.52+0.2 

C2H6Cl20P,  Ethoxydichloro- 


phosphine  (I)  (73) 


a2  =  0.04751 

— 

0.00013571; 

7 

= 

19.8 

at  116. 5°C 

t, 

’C 

a 2  ±2% 

9 

.1 

0.04627 

46 

.7 

0.04118 

51 

.3 

0.04055 

60 

.0 

0.03937 

72 

.5 

0.03767 

C2H5I,  Ethyl  iodide 

(I,  II,  HI) 

kE  = 

2.2 

(18 

61,  65,  73,  91) 

7  (air) 

y  (vapor) 

t,  °C 

±1 

±2 

10 

30. 

6 

30.6 

20 

29. 

4 

29.4 

50 

25. 

6 

25.6 

75 

22. 

4 

22.4 

C2H5NO, 

Acetamide  (I)  kE  = 

1. 

2  (83 

) 

t,  0 

C 

7  (?)  ±0.5 

85 

39.3 

95 

38.4 

105 

37.3 

120 

35.7 

c2heno, 

Acetaldoxime  (I) 

kE 

=  1. 

5  (ii 

92) 

t,  0 

C 

y  ±0.3 

35 

30.1 

60 

27.3 

80 

25.1 

110 

21.7 

145 

17.8 

C2H6NO 

2,  Nitroethane  (I) 

k 

E 

=  1.' 

7  (6i 

73) 

y  (air  or  vapor) 

t,  0 

c 

±0.5 

10 

33.4 

20 

32.2 

50 

28.5 

100 

22.5 

110 

21.2 

C2H 

,NO„  Ethyl 

nitrate 

(I, 

II) 

(50, 

73) 

y  (air  or  vapor) 

t,  0 

C 

±0.7 

0 

31.2 

20 

28.7 

85 

20.5 

C2H8N20,  Dimethylnitroso- 
amine  (I,  II)  kE  =  1.8  (so,  83) 


1,  °C 

y  (air  or  vapor) 
±0.5 

20 

38.9 

40 

36.4 

75 

31.8 

C2H60,  Ethyl  alcohol  (I,  II,  IX) 

(45,  46,  48,  59,  60,  62,  64,  75) 

b  °c  y  (air)  y  (vapor)  Ice 

0  24.05  +  0.2 

10  23.14±0.1  23.61±0.3 

20  22.27  +  0.1  22.75  +  0.3  1.0 

30  21.43±0.1  21.89±0.3 

40  20.60  +  0.2  21.02  +  0.3 

50  19.80  +  0.2  20.14  +  0.3 

60  19.01  +  0.2  19.24  +  0.3 

70  18.22  +  0.2  18. 34±0. 3 

100  15.47  ±0.2  1.3 

150  10.16  +  0.2  1.7 

200  4.26+0.2  2.1 

240  0.13  ±0.2 

V  -  [  230.56-4(1  516  2)'  “  - 

304.339(l  -  gjg-g)2  +  139.756 (l  — 

516  2)  J  ±0.3,  from  10  to  240°C. 
At  20°C,  d20  =  0.7892;  a*  (air)  = 
0.05768. 

C2H602,  Glycc 

t,  °C 

0 

20 

50 

80 

130 

>1  (I,  II)  (52,  61) 
y  (air  or 
vapor)  ±1.5 
49.0 

47.7 

45.3 

42.3 

36.7 

C2H6C4S,  Di 

(III 

t,  °C 

18 

36.5 

55 

74.5 

93 

methyl  sulfate 
(82) 

T  (air)  ±1§§ 
40.12 
37.76 
35.46 
33.25 
31.03 

C2HeS,  Met 
kE  = 
t,  °C 

11.1 

32.9 

57.7 

lyl  sulfide  (I) 

2.1  (6) 

y  ±  <  1.5 
26.50 

23.33 

19.87 

C2H6S,  Ethyl 
II)  kE  =  2. 

t,  °C 

0 

10 

20 

mercaptan  (I, 

l  (20,  39,  61) 

y  (air  or  vapor) 
±0.7 

25.4 

24.0 

22.5 

C2HjN,  Dimet 

(3 

t,  °C 
-78 
-23 
+  5 

lylamine  (III) 

°) 

y  (N*)  ±2f 

25.2 

20.2 

17.7 

For  notea  t~§§  see  P-  475. 


C2H7N,  Ethylamine  (III)  (30) 


t,  °C 
-74 

-21.5 
+  9.9 

7  (N2)  ±2f 
29.1 

23.4 

20.4 

c2h8n  20 

ammonium  n 
0.6 

t,  °C 

69.6 

97.6 
118.0 

,  Dimethyl- 
itrate  (I)  kE  = 
(88) 

7  (air)  ±0.5 
52.05 
50.65 
49.75 

c2h8n2o3,  e 

nitrate  (I) 
t,  °C 

17.5 

20.0 

45.2 

58.5 

thylammonium 
kB  =  0.5  (88) 

7  (air)  ±0.5 
47.67 
47.62 
46.53 
46.02 

C3H2N2,  Malononitrile  (I) 

At  36°C,  a 2  =  0.096;  varies 
with  time,  temperature  and 
thermal  history  of  the  sample, 

V.  (89). 

C3H4Br202,  a, 

pionic  ac 
t,  °C 

50 

90 

/3-Dibromopro- 
id  (I)  (53) 

7  (?)  ±3 

87 

56 

C3H4C120,  a,  o:-Dichloroace- 
tone  (II)  (23) 

At  20°C,  y  (air)  =  31.91  ±  0.2 

C3H5Br,  3-Broi 

c 

a2  =  0.042869 
y  =  21. 3f 
t,  °C 

8.0 

37.5 

43.5 

55.0 

nopropylene  (I) 

r  3) 

—  0.000148f, 
at  70.0°C 
a2  ±2% 
0.04170 
0.03730 
0.03640 
0.03472 

C3H5Br5,  1,  2,  3-Tribromopro- 
pane  (II)  (25) 

At  20°C,  y  (air)  =  45.36  ±  0.3 

C3H6C10,  Chloroacetone  (II) 

(23) 

At  20°C,  y  (air)  =  35.27  ±  0.2 

C3HeC10,  q:-E 
(I,  III) 

t,  °C 

10 

20 

50 

85 

Dichlorohydrin 

73,  82.7) 

7  (air  or 
vapor)  ±0.3 
38.5 

37.0 

32.9 

28.2 

C3H6C102,  Et 

mate  (I)  kt 
t,  °C 

15.1 

46.5 

hyl  chlorofor- 
=  2.1  (61) 

7  ±  1.0 

27.5 

23.5 

C3H6I,  3-Iodopropylene  (I)  (73) 
a2  =  0.03747  -  0.0001 101,  7  = 
21.4  at  102.0°C 


t,  °C 

a2  ±2% 

11.1 

0 . 03625 

43.5 

0 . 03269 

45.8 

0.03249 

66.5 

0.03016 

C3HeN,  Propionitrile  (I,  II) 
kE  =  1.6  (47.  61,  62,  73) 


t,  °C 

y  (air  or 
vapor)  ±0.3  If 

10 

28.3 

20 

27.2 

50 

23.8 

75 

21.0 

90 

19.4 

C3H6NO,  Lactonitrile  (I) 
ks  =  1.3  (»3) 


t,  °C 

7  (?)  ±0.5 

20 

36.7 

30 

35.8 

45 

34.3 

60 

32.9 

C3Hr,NS,  Ethyl  thiocyanate 
(I)  (61,  73)  ' 


t,  °C 

7 

20 

36.2 

80 

28.8 

140 

21.3 

C3H6NS,  Ethyl  isothiocyanate 


7  (air) 

7 

(II) 

(vapor) 

t,  °C 

(39) 

t,  °C 

(I)  (61) 

30.0 

31.69 

18.4 

36.25 

40.0 

30.56 

46.0 

32.59 

50.0 

29.49 

kE  = 

=  2.2 

C3H6Br2,  1,  2-Dibromopropane 

(I)  (73) 

a2  =  0.038869  -  0.00009501, 


y  =  21.2  at 

141. 5°C 

t,  °C 

a 2  ±2% 

10.0 

0.03792 

63.5 

0.03283 

71.7 

0.03205 

C3H6Cl2,  1,  2-Dichloropropane 


(I)  (73) 

a2  (air) 

t,  °C 

±2% 

7 

8 

0.05246 

98 

0.03889 

20.0 

C3H60,  Allyl  alcohol  (I,  II) 
kE  =  1.6  (50»  61>  72) 


7  (air  or 

t,  °C 

vapor)  ±0.5 

0 

27.6 

20 

25.8 

50 

23.2 

95 

19.2 

450 
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C3H60,  Acetone  (I,  II,  III) 

kE  =  1.9  (12,  43,  47,  48,  61, 
62,  72,  91,  94) 


*,  °c 

7  (air  or 
vapor)  ±0.2 

0 

26.21 

20 

23.70 

40 

21.16 

60 

18.61 

80 

16.2+0.3 

C3H602,  Propionic  acid  (I,  II) 
JcE  =  1.5  (50>  ei>  73) 


*,  °C 

7  (air) 

+  0.3 

7  (vapor) 
+  0.6 

10 

27.7 

27.7 

20 

26.7 

26.7 

50 

23.7 

23.7 

80 

20.8 

20.8 

140 

15.7 

15.7 

C3H6O2,  Ethyl  formate  (I,  II) 
ks  =  2.1  (43,  49,  58,  72) 


i,  °C 

7  (air  or 
vapor)  +0.3 

0 

26.2 

20 

23.6 

50 

19.8 

80 

16.0 

130 

10.0 

185 

4.0 

210 

1.9 

C3H602,  Methyl  acetate  (I,  II) 
fcfi  =  2.2  (49,  58,  65,  72) 


7  (air  or 

*,  °C 

vapor)  +0.3 

0 

27.4 

20 

24.6 

50 

20.6 

80 

16.6 

130 

10.3 

180 

4.5 

215 

1.2 

C3H7Br,  Propyl  bromide  (I) 

(7  3) 

a2  =  0.04184 

-  0.0001428*, 

7  =  19.65  at  71.0°C 

*,  °C 

a2  +2% 

10.0 

0.04041 

45.2 

0.03539 

68.5 

0.03206 

C3H7Br,  Isopropyl  bromide  (I) 
(73) 

a2  =  0.04002  -  0.000145*,  7  = 
19.05  at  60.5°C 


*,  °C 

a 2  +2% 

10.5 

0.03S49 

26.0 

0 . 03625 

38  3 

0.03447 

52  5 

0.03241 

C3H7C1, 

ft-  Propyl  chloride 

(72) 

a 2  (air) 

*,  °C 

+  1.5% 

7  (air) 

5.6 

0.0533 

47 

0.0436 

18.3 

C3HjC102,  Monochlorohydrin 
(I)  kE  =  1.5  (89) 


*,  °C 

7  (air)  ±0.3 

17.0 

49.19 

35.0 

47.43 

57.8 

45.17 

80.2 

42.97 

98.5 

41.19 

C3H7I,  n-Propyl  iodide  (I)  (7  3) 

a 2  =  0.03645  - 

0.0001045*,  7  = 

20.0  at  102. 5°C 

*,  °C 

a 2  ±2% 

14.0 

0.03499 

40.0 

0.03227 

70.0 

0.02914 

85.3 

0.02754 

C3H7I,  Isopropyl  iodide  (I)  (7  3) 
a 2  =  0.034596  -  0.0001045*, 

7  =  19.5 

at  89.0°C 

*°,  C 

a2  ±2% 

7.0 

0.03386 

49.5 

0 . 02942 

70.0 

0 . 02727 

77.0 

0 . 02654 

C3H7N,  Allylamine  (I)  (73) 


*,  °C 

a2  (air) 
±2% 

7  (air) 

11.0 

0.06786 

56 

0.05907 

21.2 

C3H7NO,  Acetoxime  (I)  kE  = 
1.7  (H) 


*,  °C 

7  ±  0.4 

63.26 

26.15 

76.10 

24.61 

98.50 

22.25 

113.40 

20.79 

117.70 

20.68 

C3H7NO,  n-Propionaldoxime  (I) 

kE  — 

1.4  (ll) 

i,  °C 

7  ±  0.4 

23.45 

29.01 

54.70 

25.99 

97.84 

22.05 

C3H7NO,  Propionamide  (I) 

kE  = 

1.3  (83) 

*,  °C 

y  (?)  ±0.5 

80 

32.1 

90 

31.2 

105 

29.8 

120 

28.4 

C3H7N02,  Lactamide  (I)  kE  = 

1.1  (83) 

*,  °C 

7  (?)  ±0.5 

80 

44.6 

90 

43.8 

105 

42.6 

120 

41.3 

C3HsO,  n-Propyl  alcohol  (I,  II) 

kE  =  1.3  (47, 

61,  62,  65,  72) 

*,  °C 

7  (air)* 

-  5.0 

25.9  ±0.2 

±20.0 

23.8  ±0.2 

40.0 

22 . 1 5  ±  0 . 2 

60.0 

20.5  ±0.2 

c3h8o.— 

*,  °C 

80.0 

95.0 

*7  (vapor)  = 

( Continued ) 

7  (air)* 
18.8s  ±0.3 
17.6  ±0.3 

ame  -+-0.6  to  —0.3. 

C3H80,  Isopro 
kE  =  1. 

*,  °C 

5 

20 

50 

80 

pyl  alcohol  (I) 

1  (61,  72) 

7  (air  or 
vapor)  ±0.3 
22.8 

21.7 

19.3 

17.0 

C3H80,  Methy 
kE  = 
*,  °C 

7.9 

33.5 

45.5 

[  ethyl  ether  (I) 
2.2  (6) 

7  ±  <1-5 
17.54 
14.10 
12.60 

C3H802,  Methylal  (III)  (»i) 
At  18.0°C,  7  (air)  =  21.4  ±  0.3 

C3H803,  Glycc 

30, 

*,  °C 

20 

90 

150 

;rol  (I)  (10,15, 
90.5) 

7  (air)  ±3.0 
63.4 

58.6 

51.9 

C3H9N,  n-Pr 
kE  =  1.' 
*,  °C 

10 

20 

30 

45 

opylamine  (I) 

)  (73,  83) 

7  (air)  ±0.3 
23.5 

22.4 

21.2 

19.4 

CsHsN,  Isoprc 

(3 

*,  °C 
-72 

0 

±25.2 

pylamine  (III) 
°) 

7  (N2)  ±2f 
28.1 

19.4 

16.8 

C3H9N,  Trime 
(3 

*,  °C 
-73 
-32 
-  4 

thylamine  (III) 

°) 

7  (N2)  ±2f 
24.8 

20.0 

17.3 

C4H4CI2O2,  Succinyl  chloride 
(III)  7  (air)  (96) 

C4H4N2,  Sue 
kE  =  1 
*,  °C 

80.1 

99.5 

118.2 

cinonitrile  (I) 
).6  (87) 

7  (air)  ±0.3 
35.45 
33.79 
32.17 

C4H4S,  Thio] 
*,  °C 

0 

20 

40 

60 

80 

ohene  (I)  (74) 

7  (air)  ±0.3 

36.2 

33.1 

30.1 

27.1 

24.3 

F or  notes  f-  §  §  see  p.  475. 


I  C4H6C1302,  Ethyl  trichloroace- 
tate  (I)  (31>  73) 


*,  °C 

7  (air)  ±0.4 

10 

32.3 

20 

31.2 

50 

28.1 

70 

25.9 

165 

15.9 

C4H6N02,  Methyl  cyano- 

acetate 

(III)  (30) 

*,  °C 

7  (N2)  ±2t 

-16 

43.9 

±90 

31.7 

197 

20.1 

C4H6NS,  Ally] 

isothiocyanat* 

(I,  II)  kE  = 

2.1  (39»  73) 

7  (air  or 

*,  °C 

vapor) 

0 

36.8  ±0.3 

20 

34.5  ±0.3 

60 

29 . 8  ±  0 . 3 

90 

26.5  ±0.4 

150 

20 . 6  ±  0 . 4 

C4H6CI2O2,  Ethyl  dichloro- 

acetate  (I)  (73) 


*,  °c 

a 2  (air) 
±2% 

7  (air) 

7.3 

0.05183 

158 

0.03143 

16.8 

C4H6O3,  Acetic  anhydride  (I) 


kE  =  2.2  (61,  73) 


*,  °c 

7  ±  0.3 

15 

33.3 

20 

32.7 

50 

29.2 

140 

18.6 

C4H7C102,  Ethyl  chloroacetate 

(I)  (73) 


*,  °C 

a 2  (air) 
±2% 

7  (air) 

7 

0.05731 

144.5 

0 . 03643 

17.3 

C4H7N,  n-Butyronitrile  (I,  II) 
kE  =  1.7  (23,  39,  62,  83) 


*,  °C 

7  (air)  ±0.4^ 

10 

28.7 

20 

27.6 

50 

24.5 

75 

21.9 

110 

IS. 2 

.H8C12S,  /3,  /: 

f'-Dichloroethyl 

sulfide  (II)  (2  4) 

At  20°C,  y  (air)  =  42.82  ±  0,5 

C4H3O,  Methyl  ethyl  ketone 
(I,  II)  (13,  47) 


7  (air  or 

*,  °C 

vapor)  ±0.2 

0 

26.9 

20 

24.6 

40 

22.3 

75 

18.4 

451 


SURFACE  TENSION— C3H6  TO  C6H6 


C4H802,  n-Butyric  acid  (I,  II) 
kE  =  1.6  (5°.  61*  73) 


t,  °c 

7  (air)  ±0.3* 

0 

28.8 

20 

26.8 

50 

24.0 

100 

19.5 

160 

14.5 

*  t  (vapor)  =  same  +0.3  +0.5. 


C4H802,  Isobutyric  acid  (I,  II) 
kE  =  1.6  (50,  61,  73) 


t  °C 

7  (air  or 
vapor) 

0 

27. 1  ±0.3 

20 

25.2  ±0.3 

50 

22.4  ±0.4 

100 

17.9  ±0.5 

150 

13. 8  ±0.5 

C4H802,  Ethyl  acetate  (I,  II, 

III)  JcE  =  2.3  (17,  49,  60,  62, 

65,  72,  91) 


t,  °C 

7  (vapor) 

7  (air) 
±0.3 

0 

26.9  ±0.4 

26.5 

20 

24.3  ±0.4 

23.9 

50 

20.4  ±0.4 

20.2 

75 

17.4  ±0.3 

17.4 

100 

14.4  ±0.3 

150 

8.7  ±0.3 

200 

3.7  ±0.3 

240 

0.5  ±0.3 

245 

0 . 15  ±0 .3 

C4H802,  Methyl  propionate 


(I,  II)  kE  =  2.2  (43,  49,  58,  72) 


t,  °C 

7  (air  oi 
vapor)  ± 

10 

26.1 

20 

24.9 

40 

22.45 

80 

17.6 

130 

11.8 

180 

6.4 

237 

1.2 

C,HsO  2,  n-Propyl  formate  (I, 
II)  kB  =  2.2  (49,  58,  65,  72) 


t,  °C 

7  (air  or 
vapor)  ±0.3 

0 

26.8 

20 

24.5 

50 

21.1 

100 

15.5 

130 

12.1 

190 

5.9 

240 

1.5 

C4H9Br,  Isobutyl  bromide  (I) 
(73) 


a 2 


=  0.04386  -  0.00014K, 
7  =  17.6  at  91.0°C 


t,  °C 
10.1 
58.0 
69.5 


a 2  +2% 
0.04244 
0.03710 
0 . 03407 


C4H9C1,  Isobutyl  chloride  (I, 


II)  (23,  73) 


t,  °C 

10 

20 

70 

7  (air) 

23.1  ±0.2 

21 .94  ±0 . 1 

16.2  ±0.2 

C4H9C1,  tert. -Butyl  chloride 
(II)  (23) 

At  20°C  7  (air)  =  19.59  ±  0.2 

C4H9I,  Isobutj 
a2  =  0.03786 
7  =  17.9 
t,  °C 

6.5 

48.5 

70.2 

74.5 

A  iodide  (I)  (73) 
-  0.0001032<, 
at  119. 5°C 
a2  ±2% 
0.03719 

0 . 03286 
0.03062 
0.03017 

C4H9NO,  t 

ketoxim 
t,  °C 

13.8 

150.4 

de thy 1  ethyl 
e  (I)  (17) 

7  ±  0.3 
30.38 
16.64 

C4H9N02,  n-Bi 

(' 

t,  °C 

13 

28.5 

42.5 

56.5 

atyl  nitrite  (III) 
32) 

7  ±1  (air)§§ 
22.25 
20.48 
19.12 
17.58 

c4h9no2,  m 

(I) 

t,  °C 

55.9 

101.2 

150.9 

ethylurethane 

(17) 

7  ±  0.3 
38.88 
33.39 
27.69 

C4Hi0N2O,  Diei 
(I)  kE 
t,  °C 

20 

30 

45 

60 

75 

hylnitrosoamine 
=  1.9  («3) 

7  (?)  ±0.5 
33.1 

32  1 

30.6 

29.0 

27.4 

C4Hi0O,  n-But 

(50, 

t,  °C 

0 

20 

50 

100 

130 

yl  alcohol  (I,  II) 

>1,  65) 

7  (air  or 
vapor)  ±0.4 
26.2 

24.6 

22.1 

17.8 

15.1 

C4Hi0O,  Isobutyl  alcohol  (I,  II) 

(20,  50,  61,  62,  64,  72) 


At  20°C,  a2  (air)  =  0.0582 1; 


d\°  =  0.8019 

°C 

7  (air) 

7  (vapor) 
±0.3 

0 

20 

24 . 4  ±  0 . 2 
22 . 8  ±  0 . 1 

23.0 

30 

22. 1  ±0. 1 

22.3 

50 

20 . 5  ±  0 . 2 

22.7 

C4H10O. — ( Continued ) 


t,  °C 

7  (air) 

7  (vapor) 
±0.3 

75 

18.5  ±0.3 

18.6 

105 

15.9±0.3 

15.9 

130 

13.7 

C4HioO,  d-sec.-Butyl  alcohol 


t,  °C 

(I)  (76) 

y\X 

kE 

10 

23.5 

1.4 

80 

17.4 

1.5 

C4Hi0O,  dl-sec. -Butyl  alcohol 
(I)  (76) 


t,  °C 

Tit 

kE 

10 

23.5 

1.4 

80 

17.4 

1.5 

C4Hi0O,  terh-Butyl  alcohol 

(I)  (2,  65) 


7  (air  or 

t,  °C 

vapor)  ±0.5 

20 

20.7 

80 

14.6 

C4H10O,  Ethyl  ether  (I,  II) 

(20,  34,  51,  60,  63,  72) 


t,  °c 
20 
50 
100 
150 
190 


7  ±  0.2 
17.01 
13.47 
7.97 
3.12 
0.15 


7  (vapor)  =  57. 3581  1 


T 

466.9  ) 


\  1.23 


from  20  to 


±0.2, 

193°C.  7  (air)  ±0.2  =  16.96 
at  20°C;  kE  =  2.25  from  0  to 
100°C.  At  20°C,  d4°  =  0.7133; 
a 2  (air)  =  0.0486s;  y  (vapor)  — 
7  (air)  =  +0.05. 


C4Hio02,  Dimethvlacetal  (I) 

(73)  ‘ 

a2  =  0.05676  -  0.000217<, 

7  =  17.13  at  63.3°C 


t ,  °C 

o2  ±2% 

7.5 

0.05514 

29.5 

0.05036 

45.0 

0.04700 

60.0 

0 . 04353 

C4H10O3S,  sym 

-Diethyl  sulfite 

(I,  II)  kE  = 

2.2  (44,  89) 

t,  °C 

7  (air) 

10 

30.4 

20 

29.4 

50 

26.3 

90 

22.2 

C4Hi0O3S,  Ethyl  ethylsulfonate 

(I)  kE  = 

2.0  (8») 

t,  °C 

7  (air)  ±0.3 

17.6 

36.31 

49.7 

32.99 

71.5 

30.80 

96.5 

28.30 

For  notes  f—  §§  see  p.  475. 


C4Hi0O4S,  Diethyl  sulfate  (III) 
(82) 


t,  °C 

7  (air)  ±  1§^ 

13 

34.61 

32.5 

32.54 

48 

30.86 

70 

28.60 

C4Hi0S,  Ethyl  sulfide  (I)  (7U 


t,  °C 

7  ±0.4 

10 

26.5 

50 

21.9 

90 

17.3 

C4HnN,  w-Butylamine  (III) 

(30) 


t,  °C 

7  (N2)  ±2f 

-21 

26.1 

+41 

19.7 

70.8 

17.4 

C4H11N,  Isobutylamine  (I) 


(73) 

a2  (air) 

t,  °C 

±2% 

7  (air) 

12.3 

0.06371 

68 

0.05218 

17.6 

C4H11N,  (erh-Butylamine  (III) 

(30) 


t,  °C 

T  (N2)  ±2| 

-30 

22.5 

+  10 

18.4 

40.5 

15.3 

C4HhN,  Diethylamine  (I)  (73) 
o2  (air) 


t,  °C 

10.2 

56 


±  2  %  7  (air) 

0.06069 

0.04986  16.4 


C4Hi2N203,  Diethylammonium 
nitrate  (I)  kE  =  0.8  (88) 


t,  °C 

7  (air)  ±0.4 

99.6 

40.31 

100.0 

40.30 

109.0 

39.84 

114.8 

39.51 

C6H40 2,  Furfural  (I,  II)  (50,  73) 

7  (air  or 

t,  °C 

vapor)  ±0.4 

20 

43.5 

30 

42.2 

40 

40.9 

160 

25.4 

C6H6N,  Pyridine  (I,  II)  kE  = 

2.3  (40,  49.  51 

,  61,  62,  73,  94) 

t,  °C 

7  (air)* 

0 

40 . 8  ± 1 . 0 

20 

38 .0  ± 1 .0 

40 

35.0  ±0.8 

60 

32. 1  ±0.7 

80 

29 . 3  ±  0 . 6 

100 

26 . 4  ±  0 . 5 

115 

24 . 2  ±  0 . 5 

*7  (vapor)  =  same  +2.0  to  —  0  .7. 
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C6He,  Cyclopentadiene  (I) 


kB  =  1.5  (92) 

t,  °C 

y  +0.4 

40.4 

31.5 

101.1 

25.2 

139.9 

21.0 

C6H7N02,  Ethyl  cyanoacetate 

(I)  kE  = 

=  1.9 

(89) 

t, 

’C 

7 

(air)  ±0.3 

17.5 

36.07 

31 

.3 

34.53 

61 

.0 

31.33 

83.9 

29.07 

101 

.3 

27.32 

C5H8O2 

Acetylacetone  (I,  II) 

(39,  69,  92) 

y  (air  or 

t,  °C 

vapor) 

0 

33.3+0.2 

20 

31.2+0.2 

50 

28.0+0.2 

100 

23.0  +  0.3 

145 

18.6+0.3 

C8H802, 

0,  0- 

Dimethylacrylic 

acid  (I)  kE  =  ] 

.8  (16) 

7  (air) 

t,  ° 

C 

±ca.  1.5 

85 

27.9 

110 

25.7 

137 

23.0 

155 

21.6 

177 

19.4 

C  fjHgO  2, 

Allyl  acetate  (I)  (73) 

o2  (air) 

t,  °C 

±2% 

7  (air) 

4.5 

0.06118 

103 

0.04106 

16.5 

c6h8o3, 

Levulinic 

acid  (III) 

(30) 

t, 

C 

7 

(N2)  ±2f 

25 

.5 

39.7 

81 

.5 

35.5 

115 

32.9 

c6h8o4, 

Dimethyl  malonate(II) 

(39) 

t,  °c 

7  (air)  ±0.4 

10 

38.33 

30 

35.82 

50 

33.30 

c6h9n, 

Isovaleronitrile  (I,  II) 

(23,  39,  73) 

t,  0 

c 

7  (air) 

10 

27 

.0  ±0.2 

20 

26 

.03+0.1 

50 

23 

.3  ±0.2 

130 

16 

.0  ±0.5 

c6h9ns 

,  n-Butyl  isothiocyan- 

ate  (I)  kE 

=  2 

.2  (7) 

t,  ° 

C 

7  +  0.3 

11 

.2 

31.78 

55 

.2 

27.21 

108 

.5 

21.87 

C6Hi0,  Trimethylethylene  (I, 
II)  (20,  72) 


t,  °C 

7  (air) 

7 

18.9  ±0.3 

20 

17.26+0.1 

37 

15.1  ±0.3 

C(,H10O,  Isovaleraldehyde  (I) 
(73) 

a2  =  0.06425  -  0.000195Z;  y  = 
16.3  at  93.0°C 


t,  °C 

a2  ±2% 

10.0 

0 . 06230 

53.5 

0.05382 

68.0 

0 . 05099 

78.7 

0 . 04890 

C5H10O,  Diethyl  ketone  (II) 


(47) 

t,  °c 

7  (air)  ±0.3 

0 

26.90 

15 

25.33 

30.1 

23.73 

45 

22.20 

C5Hi0O,  Methyl  propyl  ketone 
(I,  II)  kE  =  2.0  (50,  61,  62) 


7  (air) 

y  (vapor) 

t,  °C 

±0.5 

±0.8 

0 

27.3 

20 

25.2 

26.1 

50 

21.9 

22.6 

90 

17.7 

C5Hio02,  Ethyl  propionate 
(I,  II)  kE  =  2.3  (43,  49,  58,  72) 


O 

O 

•»<r 

y  (air  or 
vapor)  ±0.3 

5 

25.9 

20 

24.2 

50 

20.9 

100 

15.5 

130 

12.4 

180 

7.3 

238 

2.2 

C5H10O2,  Isovaleric  acid  (I,  II) 

kE  =  1.7  (20,  50,  61,  65,  73) 


t,  °C 

7  (air) 

7  (vapor) 

±1 

15 

26.16+0.1 

26.16 

20 

25.33+0.1 

25.33 

40 

23.67+0.1 

23.67 

80 

20.4  ±0.3 

20.4 

175 

12.6  ±0.5 

12.6 

C5H10O2,  Isobutyl  formate  (I) 
(72) 


t,  °C 

a2  (air) 
±1.5% 

7  (air) 

5.2 

0.05871 

98.5 

0.04149 

15.8 

C6Hio02,  Methyl  n-butyrate 
(I,  II)  =  2.3  (43,  49,  58,  72) 


y  (air  or 

t,  °C 

vapor) 

10 

26.15+0.2 

20 

25.00+0.2 

40 

22.73+0.2 

60 

20.43+0.2 

CsHi0O2. — ( Continued ) 


t,  °C 

y  (air  or 
vapor) 

100 

16.1+0.2 

132.5 

12.5+0.5 

185.0 

7. 3+0. 5 

210.0 

5. 0+0. 5 

238.0 

2. 7+0. 5 

C5H10O2,  Methyl  isobutyrate 
(I,  II)  kE  =2.3(40,  58,  62,  65, 
72) 


y  (vapor) 

7  (air) 

t,  °C 

±0.3 

±0.2 

10 

24.9 

24.92 

20 

23.8 

23.79 

50 

20.4 

20.40 

75 

17.6 

17.60 

100 

14.9 

125 

12.2 

150 

9.6 

175 

7.2 

200 

4.8 

237 

1.8 

C6Hio02,  71-Propyl  acetate 
(I,  II)  kE  =  2.3  (43,  49,  58,  72) 


y  (air  or 

t,  °C 

vapor)  ±0.3 

0 

26.6 

20 

24.3 

50 

21.0 

100 

15.6 

130 

12.4 

190 

6.5 

240 

2.2 

CsHioOs,  Diethyl  carbonate 

(II,  III)  (20,  82) 

t,  °C 

7  (air) 

13 

27.2  ±0.2 

20 

26.31  ±0.1 

40 

24.0  ±0.2 

65 

21.1  ±0.2 

CsHi0O3,  dZ-Ethyl  lactate  (I,  II) 

kE  =  2.1 

(29,  43,  44) 

y  (air  or 

O 

O 

vapor)  ±0.3 

0 

31.9 

20 

29.9 

50 

26.8 

80 

23.7 

110 

20.7 

C5H10O4,  Glyceryl  acetate  (I) 

kE  = 

1.7  (89) 

O 

O 

7  (air) 

17.0 

43.5 

37.5 

41.6 

70.0 

38.6 

(II) 

(39) 

10.0 

41.3 

37.5 

38.6 

C6HnBr,  Isoamyl  bromide  (I) 
(73) 

a2  =  0.04650  -  0.0001341, 

7  =  16.3  at  118. 5°C 


C6HnBr.- 

t,  °C 

15.1 

47.0 

69.5 

87.5 

-( Continued ) 
a 2  ±2% 
0.0445 
0.0402 
0.0372 
0.0348 

C5H11CI,  Isoamyl  chloride 

(I,  II)  (23,  73) 

t,  °C 

7  (air) 

10 

24.4  ±0.3 

20 

23.48+0.1 

100 

15.7  ±0.3 

C6HnI,  Isoamyl  iodide  (I) 

(14 

,  73) 

t,  °c 

a 2  ±2% 

5 

0.0400 

20 

0.0384 

40 

0.0363 

70 

0.0332 

145 

0 . 0253 

C6HnN,  Piperidine  (I,  II) 

kE  =  2.1  (47,  58,  61,  73) 

Ok. 

O 

O 

7  (air)  ±0.2* 

0 

32.65 

20 

30.20 

30 

28.95 

50 

26.6 

75 

23.7 

105 

20.4 

130 

17.5 

*y  (vapor)  =  same  +0.2  +0.3. 

C6HuNO,  Methyl  propyl  ketox- 

ime  (I)  kE  = 

=  1.9  (11.  62) 

t,  °C 

7  (air)  ±0.3 

10 

30.0 

20 

29.1 

50 

26.3 

100 

21.7 

145 

17.6 

C6HnNO,  Isovaleraldoxime  (I) 

kE  =  1.7  (ID  17) 

t,  °C 

7  ±0.3 

20 

27.8 

50 

25.0 

100 

20.6 

150 

16.4 

C5H11NO2,  Isoamjd  nitrite  (III) 

(82) 

t,  °c 

7  (air)  ±  1§§ 

14 

22.04 

35 

20.35 

56 

18.06 

73 

16.28 

C6HnN02,  Ethylurethane  (I) 

kE  =  1.5  (4  7,  83) 

t,  °C 

7  ±0.3 

60 

31.8 

80 

29.9 

100 

27.9 

150 

22.9 

C5HnN03,  Isoamyl  nitrate  (I, 

II)  (23,  73) 

t,  °c 

7  (air) 

20 

27.18+0.1 

143 

20.0  ±0.4 

For  notes  p§§  see  p.  475. 
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C6Hi2,  Isopentane  (II)  (23) 
At  20°C,  7  (air)  =  13.72  +0.2 


C6Hi20,  Isoamyl  alcohol  (I,  II, 

III)  (42,  46,  62,  65,  72,  91) 


f,  °c 

7  (air)  +0.5 

0 

25.3 

10 

24.6 

20 

23.8 

50 

21.5 

100 

17.7 

130 

15.1 

C3Hi20, 

tert.- Amyl  alcohol 

(I)  (72) 

a2  (air) 

t,  °C 

±1.5% 

7  (air) 

3.9 

0.05949 

120 

0.04283 

15.2 

C6Hi20,  Ethyl  propyl  ether  (II) 

(5°) 

t ,  °C  7  (air)  +0.3 

0  21.69 

20  19.46 


c6h13n,  n-Amylamine  (III) 


(30) 

t,  °C 

7  (N2)  ±2t 

-21 

25.9 

+41.2 

20.4 

99.8 

15.6 

Cs,Hi3N,  Isoamylamine  (I) 
kE  =  2.0  (73,  83) 


t,  °C 

7  (air)  +0.4 

10 

24.6 

20 

23.6 

50 

20.75 

75 

18.35 

95 

16.4 

CsHi3N,  Zerb-Amylamine  (III) 

( 

30) 

t,  °C 

7  (N2)  ±2f 

-70 

27.6 

+29.3 

19.7 

70 

15.5 

C6H3BrN204,  4-Bromo-l,  2-di- 
nitrobenzene  (I)  (53) 


t,  °C 

7  (?)  ±3 

40 

13 

80 

12 

C6H3C1N204,  l-Chloro-2,  4-di¬ 
nitrobenzene  (III)  (30) 


t,  °C 

7  (N2)  ±2t 

60.4 

45.5 

136 

38.3 

204.2 

31.5 

C6H3C1N204,  4-Chloro-l,  2-di¬ 
nitrobenzene  (I)  (53) 


t,  °C 

30 

70 

7  (?)  ±3 

14 

12 

c6h3ci2no2, 

1,  2-Dichloro-4- 

nitrobenzene  (III)  (30) 

t,  °C 

7  (N2)  +2f 

46 

40.2 

136 

32.0 

204 

25.6 

C6H3C12N02,  1,  3-Dichloro-4- 


nitrobenzene  (III)  (30) 


t,  °C 

35 

114.9 

204 

7  (N2)  +2f 

41.3 

33.3 

24.4 

c6h3ci2no2,  1 

nitrobenzen 
t,  °C 

60.5 

136 

204 

,  4-Dichloro-2- 
e  (III)  (30) 

7  (N2)  ±2f 
38.3 

31.5 

25.0 

C6H3C130,  2, 
phenol  ( 
t,  °C 

70.2 

156 

196.5 

4,  6-Trichloro- 
III)  (30) 

7  (N2)  ±2t 
36.3 

28.6 

24.1 

C6H4BrCl,  p- 

benzene 
t,  °C 

70 

102 

106 

132 

164 

194 

7  (air)  =  71 

Chlorobromo- 
(III)  (81) 

7  (air)  +1§§ 
33.15 
29.81 
29.41 
26.75 
23.54 
20.60 

K1  -  m)" 

C6H4BrF,  p- 

benzene 
t,  °C 
-21 
+70 

138 

Fluorobromo  - 
(III)  (30) 

7  (N2)  +ca.  2f 
39.8 

29.4 

22.4 

C6H4BrN02, 

benzene  ( 
t,  °C 

55.5 

67.5 

80 

94.5 

o-Bromonitro- 
III)  (82.6) 

7  (air)  ±1§§ 
43.44 
42.12 
40.56 
38.94 

C6H4BrN02, 

benzene 
t,  °C 

63 

71.5 

83 

91 

m-Bromonitro- 
III)  (82.6) 

7  (air)  +1§§ 
42.45 
41.36 
40.10 
38.94 

CeHJlrNOi!, 

benzene 
t,  °C 

132 

145 

159.5 

170 

p-Bromonitro- 
III)  (82-6) 

7  (air)  +1§§ 
34.58 
33.12 
31.78 
30.63 

C6H4C1I,  p-Ch 
(III 

t,  °C 

61 

88 

113 

127 

For  notes  f—  § 

loroiodobenzene 
)  (81) 

7  (air)  + 1§§ 
37.57 
34.78 

32 . 22 
30.80 
ee  p.  475. 

C6H4C1I. — (Continued) 
t,  °C  I  7  (air)  ±1§§ 
167  |  26.82 


7  (air)  =  74.7l(l  -  ^)1-* 


C6H4C1N02, 

benzene  ( 
t,  °C 

50.5 

70.5 

91.5 

121 

5-Chloronitro- 
III)  (82.6) 

7  (air)  +1§§ 
42.29 

39.80 

37.23 

34.04 

cch4cino2, 

benzene  ( 
t,  °C 

60.5 

74.5 

90.5 

129 

n-Chloronitro- 
III)  (82.6) 

7  (air)  +1§§ 
41.79 

38.76 
36.27 

31.77 

C6H4C1N02, 

benzene 
t,  °C 

97 

111 

127 

141 

156 

179 

186 

7  (air)  =  78. 

p-Chloronitro- 
(III)  (81) 

7  (air)  +1§§ 
35.73 
34.23 
32.52 
31.05 
29.48 
27.19 
26.38 

“(>-»)“ 

CeH4Cl2,  to-B 

(HI) 
t,  °c 
-22 
+90.7 

160 

ichlorobenzene 

(30) 

7  (N,)  +2f 

41.6 

28.6 

22.8 

C6H4C12,  p-D 
(III 

t,  °c 

68 

96 

117 

139 

150 

166 

170 

7  (air)  =  71 

ichlorobenzene 

(81) 

7  (air)  +1§§ 
30.72 
27.65 
25.39 
23.06 

21.84 
20.24 

19.84 

/  T  V-2 

c«h4fno2, 

benzene 
t,  °C 

0 

104.5 

196 

'n-Fluoronitro- 
(III)  (30) 

7  (NO  ±2t 

40.1 

29.7 

21.4 

c6h4fno2, 

benzene 

t,  °C 

24.5 

89.3 

194.1 

p-Fluoronitro- 
(III)  (30) 

7  (N2)  +2t 
38.4 

31.3 

20.3 

c6hjno2, 

benzene 
t,  °C 

61 

136 

205 

o-Iodonitro- 
(III)  (30) 

7  (NO  ±2t 
43.1 

35.8 

29.5 

c6hjno2, 

benzene 
t,  °C 

25.7 

156.1 

216 

TO-Iodonitro- 

(III)  (30) 

7  (NO  +2t 
47.3 

33.7 

28.6 

C6H4N204,  o-l 
(HI) 

t,  °C 

126 

176 

209.1 

Dinitrobenzene 

(3°) 

7  (NO  ±2t 
38.4 

33.6 

30.9 

Ci;H4N204,  m- 
(III 

t,  °C 

94.8 

155 

204.5 

Dinitrobenzene 

(3°) 

7  (NO  ±2t 
42.3 

36.1 

31.8 

CcH4N204,  p- 

(III 
t,  °c 

176.2 

210 

226 

Dinitrobenzene 

(SO) 

7  (NO  +2t 

34.4 

31.5 

30.4 

C6H4N205,  2, 

(HI 

t,  °c 

125.4 

170 

215 

4-Dinitrophenol 

(30) 

7  (NO  ±2| 

41.1 

37.3 

32.9 

C6H402,  p-Benzoquinone  (III) 

7  (air)  (96) 

C6H5Br,  Bromc 
III)  (25, 
t,  °C 

10 

20 

50 

100 

150 

jbenzene  (I,  II, 

40,  73,  81) 

7  (air)  +0.5 

37.7 

36.5 

33.0 

27.2 

21.7 

C6H6BrO,  m- E 

— 

t,  °C 

44.5 

69.5 
100.1 

>romophenol  (I) 
1.8  (28) 

7  +0.4 
42.87 
40.51 
37.40 

CJ+BrO,  p-B 

kE  — 
t,  °C 

74.4 

99.9 

romophenol  (I) 
1.9  (28) 

7  +  0.4 
42.36 
39.54 

C6H6C1,  Chlorobenzene  (I, 
II,  III)  (23,  43,  51,  58,  59,  60, 
62,  73,  80,  89) 


°C 

7  (air) 

7  (vapor) 
±0.2 

10 

34.40  +  0.2 

34.78 

20 

33.19+0.1 

33.56 

30 

31.98+0.2 

32.35 

40 

30.79+0.2 

31.15 

50 

29.63+0.2 

29.95 

75 

26.77+0.2 

27.00 

100 

24.00+0.2 

24.11 
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CiiHsCl. — ( Continued ) 


t,  °c 

7  (air) 

7  (vapor) 
±0.2 

130 

20.71+0.2 

20.72 

150 

18.52 

200 

13.24 

250 

8.33 

300 

3.92 

330 

1.64 

T  (v 

apor)  =  72.20  ^1  — 

T  \l.23 

)  ±  0.2,  from  10  to 


333°C.  kE  =  2.21  from  10  to 
100°C;  =2.2  from  10  to  250°C. 


CeHsCIO,  o-Chlorophenol  (I) 

kE  = 

2.2  (28) 

t,  °C 

7  ±  0.4 

12.7 

42.25 

45.2 

38.17 

73.3 

34.20 

CTLCIO,  m-Chlorophenol  (I) 

kE  = 

1.9  (28) 

t,  °c 

7  +0.4 

33.0 

41.72 

78.6 

37.23 

138.5 

30.73 

C6H6C10,  p-Chlorophenol  (I) 

kE  = 

2.0  (28) 

t,  °C 

7  +0.4 

51.6 

41.09 

72.4 

39.08 

99.8 

35.70 

C6H6F,  Fluorobenzene  (II)  (40) 

t,  °C 

7  (air)  +0.3 

9.3 

28.49 

34.5 

25.15 

C6H6I,  Iodobenzene  (I,  II,  III) 

(18,  25,  40,  73,  81) 

t,  °c 

7  (air) 

15 

40.3+0.3 

20 

39.7+0.2 

60 

35.2+0.3 

100 

30.6+0.5 

150 

25.0+0.7 

189 

10.8  +  1.0 

C6H5NO2,  Nitrobenzene  (I, 

II,  III,  IX)  kE  =  2.2  (17,  23, 

47,  61,  73,  75,  81) 

7  (air  or  vapor) 

t,  °C 

±0.5 

0 

46.4 

20 

43.9 

50 

40.2 

75 

37.3 

100 

34.4 

150 

29.0 

195 

24.1 

CcH5N03,  o-Nitrophenol  (I) 

kE  =  2.5  (28) 

t,  °C 

7  ±  0.4 

53.2 

37.73 

79.7 

34.50 

C6H6N03,  m-Nitrophenol  (I) 


kE  = 
t,  °C 
116.0 
147.0 

*  The  results 
dyne/om  smaller. 

1.7  (28) 

7* 

48.01 

44.92 

3f  (30)  are  about  8 

CeHsNCL,  p- 

kE  = 
t,  °C 
129.7 
162.5 

*  The  results  o 
dyne/cm  smaller. 

Nitrophenol  (I) 
1.9  (28) 

7* 

45.66 

42.17 

f  (30)  are  about  4.5 

C6H5NO4,  2- 

(III 

t,  °C 

90.7 

140 

185.5 

Nitroresorcinol 
)  (30) 

7  (Ns)  ±2f 
39.5 

34.0 

29.1 

CcH6,  Benzene  (I,  II,  III,  IX) 

(19,  21,  5  8,  59,  60,  61,  62,  63,  64, 
66,  75,  77,  78,  80,  87,  89,  94 )  ;  „_ 

also  p.  446 

t,  °C  7  (air)  y  (vapor) 

0.0  31.58  +  0.2  31.70  +  0.15 

10.0  30.22  +  0.05 

20.0  28.88  +  0.03  29.02  +  0.03 

30.0  27.56  +  0.05  27.70 

40.0  26.26  +  0.05 

50.0  24.98  +  0.1  25.08  +  0.10 

60.0  23.72  +  0.1 

70.0  22.48  +  0.1  22.52  +  0.15 

80.0  21.26  +  0.15 

100.0  18.78  +  0.2 

150.0  12.86  +  0.2 

200.0  7.41  +  0.2 

250.0  2.66  +  0.2 

270.0  1.08  +  0.15 

280.0  0.42  +  0.1 

285.0  0.14 

288.5  0.00 

7  (air)  =  31.58  -  0.137*  +  0.0001*2 
+  0.2,  from  0°C  to  boiling  point;  7 

(vapor)  =71.926^1  -  5^-g)  1‘2' ± 0.2, 

from  0°C  to  To.  kE  =  2.22,  0  to 
100°C  =  2.2,  0  to  220°C.  At  20°C,  d\ 0 

=  0.8788;  a2  (air)  =  0.06713,  7  (vapor) 

-  7  (air)  =  0.14. 

CeHeCIN,  o-Ch 

(: 

t,  °C 
-19 
+80.9 
196.5 

oroaniline  (III) 
1°) 

7  (N,)  ±2f 

45.7 

35.1 

26.1 

CoHeCIN,  p-Ch 
(8 

t,  °C 

81 

117 

133 

153 

185 

7  (air)  =  814 

oroaniline  (III) 
J) 

7  (air)  ±1§§ 
39.72 

35.79 

34.06 

31.93 

28.57 

,70  -  mY ' 

C6H6N202,  m-N 

(3 

t,  °C 

124.2 

170 

201.3 

itroaniline  (III) 

°) 

7  (N2)  ±2f 
42.7 

38.5 

35.6 

C6H6N202,  p-Nitroaniline  (III) 


t,  °C 

151 

171.5 

184.5 

30) 

7  (N2)  ±2f 

46.7 

44.8 

43.6 

c6h6o,  p 

kE  =  1.85  (D 

| 

t,  °C 

0 

20 

30 

50 

80 

100 

150 

180 

lenol  (I,  II) 

7,  28,  41,  42,  48, 

>3) 

7  (air  or 
vapor) 

43.1  ±0.4 
40.9  ±0.3 
39.88  ±0.2 
37.70  ±0.2 
34.42  ±0.2 
32.24  ±0.2 
26.8  ±0.3 
23.6  ±0.4 

C6H6S,  Thio 
kE  —  2. 
t,  °C 

10 

20 

45 

75 

90 

phenol  (I,  II) 

0  (39,  89) 

7  (air)  ±0.5 
41.0 

39.8 

36.7 

33.1 

31.3 

C6H7C104,  Di 

maleate  (I) 
t,  °C 

20.3 

52.6 

75.5 

100.3 

methyl  chloro- 
kE  =  2.7  (89) 

7  (air)  ±0.3 
37.56 

33.58 

30.84 

27.99 

C6H7C104,  Di 
fumarate  (I, 
(44 

t,  °C 

20 

50 

100 

methyl  chloro- 
II)  kE  =  2.7 

89) 

7  (air) 

39 . 0  ±0 . 4 
35.4  ±0.4 
29.3+0.3 

C6H7N,  Anili 
kE  =  2.1  (23,  4 

t,  °c 

10 

20 

50 

100 

150 

180 

ne  (I,  II,  III) 

0,  51,  62,  73,  81) 

7  (air)  ±0.4  If 
44.0 

42.9 

39.4 

33.7 

27.9 

24.4 

C6H7N,  a-Pico 
t,  °C 
-70 
+46 

126 

line  (III)  (30) 

7  (N2)  ±2f 

47.4 

31.3 

22.5 

CeHsCIN,  Aniline  hydrochloride 


(I)  kn  =  1.7  (56) 


t,  °C 

7  ±co.  1 

211.8 

39.3 

232.5 

37.6 

For  notes  t~§§  see  p.  475. 


C6H8N2,  Phenylhydrazine 
(I)  (83) 


t,  °C 

7  (?) 

20 

46.1 

30 

44.8 

50 

42.1 

60 

40.8 

(II) 

(89) 

CH. 

O 

O 

7  (air) 

30 

43.5 

50 

42.2 

C0H8O4,  Dimethyl  fumarate 
(III)  (82.4) 


t,  °C 

7  (air)  ±1§§ 

106 

25.67 

123 

23.77 

132 

22.75 

146 

21.20 

163 

19.18 

C6H804,  Dimethyl  maleate 

(III)  (82.4) 

t,  °C 

7  (air)  + 1§§ 

24 

37.31 

51 

34.12 

113 

26.85 

143 

23.42 

C6H806,  Triformin  (III)  (30) 

t,  °C 

7  (N2)  ±2f 

0 

49.6 

91.2 

39.6 

184.8 

28.8 

C6H9N02,  Propyl  cyano- 

acetate  (III)  (30) 

t,  °C 

7  (N2)  ±2f 

-16 

37.5 

+71 

29.1 

201 

17.5 

CgH10,  1,  5-Hexadiene  (I)  (72) 


t,  °C 

a2  (air) 
±1.5% 

7  (air) 

4.1 

0 . 05935 

58.4 

0 . 04627 

14.7 

C6HioO,  Mesityl  oxide  (I) 

(14,  16) 


t,  °C 

7  (air) 

24 

28.3+0.5 

75 

22.8+0.8 

125 

17.4  +  1.0 

CeHio02,  Methylacetylacetone 

(I)  kE 

=  2.2  (92) 

t,  °C 

7  ±0.4 

36.3 

31.3 

75.7 

27.2 

120.7 

22.6 

C6Hi0O3,  Ethyl  acetoacetate 

(I,  II)  (39 

61,  69,  73) 

7  (air  or 

t,  °C 

vapor) 

0 

34.8  ±0.4 

20 

32.51  ±0.3 

50 

29.23+0.3 

75 

26.5  ±0.4 

90 

25.0  ±0.4 

110 

22.9  ±0.5 

150 

18.9  ±0.6 

SURFACE  TENSION— C6H6  TO  C7H6 
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C6Hu03,  Methyl  a-aceto- 
propionate  (I)  (92) 


t,  °c 

36.0 

97.1 

151.4 

y  +0.4 

30.9 

24.1 

18.6 

C6Hio03,  Meth 
acetate 
t,  °C 
-71 
+  70.2 

156 

yl  methylaceto- 
III)  (30) 

7  (N2)  ±2t 
46.5 

28.1 

20.4 

C6Hio04,  Dim 
(HI) 

t,  °C 

25.2 

95 

176.2 

ethyl  succinate 
(3°) 

7  (N2)  ±2t 
34.1 

26.4 

17.5 

C6Hio04,  Dieth 

(39 

t,  °C 

10 

20 

50 

70 

vl  oxalate  (I,  II) 

73) 

y  (air  or 
vapor)  +0.3 
33.2 

32.0 

28.7 

26.6 

CeHioOe,  Dim 
(I)  kE 
t,  °C 

62.0 

135.1 

ethyl  d-tartrate 
2.0  (37) 

7tt 

39.0 

32.2 

C6Hi0O6,  Dime 
(I)  kE 
t,  °C 

89.6 

159.2 

ithyl  cd-tartrate 
=  2.0  (37) 

tM 

35.2 

28.8 

CcHnN,  Isoai 

kE  =  1. 
t,  °C 

20 

60 

154 

nyl  cyanide  (I) 

9  (73,  83) 

7 

26.8+0.3 

23.2+0.3 

15.6+0.4 

CeHnNO,  Mes 

(I)  kE 
t,  °C 
22.10 
54.60 
74.95 
105.00 

ityl  oxide  oxime 

=  2.1  (ii) 
y  +  0.4 
32.27 
28.69 
26.63 
24.66 

C6HnN02,  Etb 
nate 
t,  °C 

10 

60 

yl  /3-aminoeroto- 

(I)  (53) 

7  (?)  +3 

33 

27 

C6Hi2,  Cycloh 
(lf 

t,  °C 

10 

20 

80 

exane,  (II,  III) 

,  30) 

7  (air) 

26.9  +  1.0 
25.3+0.3 
15.7  +  1.5 

C6Hi20,  Cyelohexanol  (II)  (18) 
At  16.2°C,  7  (air)  =  34.23  ± 
0.3 

CcHi20,  Ethyl  propyl  ketone 
(II)  (23) 

At  20°C,  t  (air)  =  25.39  ±  0.2 


C6Hi20,  Methy 

(II) 

At  20°C,  y  (air 
C6Hi20,  Pina 
a2  =  0.06440  - 
15.1  at 
t,  °C 

8.6 

43.4 

60.2 

79.0 

n-butyl  ketone 
(23) 

=  25.49  ±  0.2 
colin  (I)  (73) 
0.000206i ;  y  = 

105. 5°C 
a2  ±2% 
0.06263 
0.05546 
0.05200 
0.04813 

CcHi202,  Isoca 
kE  = 
t,  °C 

17.0 

46.5 

78.2 

132.3 

proic  acid  (I) 
L.7  (61) 

7  +1.0 

26.9 

24.5 

21.9 

17.8 

CgHi202,  act.- A 
II)  kE  =  5 

t,  °c 

0 

20 

60 

110 

myl  formate  (I, 
2.2  (29,  44) 
y  (air  or 
vapor)  ±0.4} 

26.5 

24.6 

20.8 

16.1 

C6Hi202,  Isoar 
(65 

t,  °C 

5 

20 

123 

nyl  formate  (I) 

,72) 

y  (air  or 
vapor)  ±0.5 
26.1 

24.7 

15.0 

C6H1202,  Isobi 
II)  (40 
t,  °C 

5 

20 

60 

110 

ityl  acetate  (I, 

,  65,  72) 

7  (air)  ±0.2 
24.7 

23.3 

19.5 

14.9 

C6Hi202,  Ethy 

II)  (51 

At  20°C,  a2  ( 
d20  = 

t,  °C 

5.0 

20.0 

60.0 

119.0 

I  n-butyrate  (I, 

,  64,  72) 

air)  =  0.05702; 
0.8789 

7  (air) 

26.1  ±0.3 
24.54+0.2 

20.6  ±0.3 

14.7  ±0.5 

CeHi202,  Ethy 
(65,  72) 

t,  °C 

5 

20 

110 

l  isobutyrate  (I) 
y  (air  or 
vapor) 
24.83+0.3 
23.25+0.2 
13.85+0.3 

C6Hi202,  Me 

(I)  ( 

t,  °C 

20 

115 

thyl  isovalerate 

65,  72) 

y  (air  or 
vapor) 
24.1+0.2 
14.6+0.4 

C6H1202,  n-Propyl  propionate 
(I)  (72) 


t,  °C 

a2  (air) 
±1.5% 

7  (air) 

4.5 

0.06040 

121.7 

0.03804 

14.3 

C6Hi203,  Para] 
kE  =  2.( 
t,  °C 

5 

20 

50 

124 

dehyde  (I,  II) 

(50,  72) 

7  (air)  ±0.5 

27.5 

25.9 

22.6 

14.5 

CgU  1 3N  O  2,  Iso 

(I) 

t,  °C 

65.5 

107.3 

152.4 

eropylurethane 

(17) 

7  ±0.3 
28.69 

25.07 

21.32 

C6Hh,  n-Hexai 

21,  23, 

t,  °c 

0 

20 

40 

68 

le  (I,  II)  (13, 

39,  72) 

7  (air) 
20.52+0.2 
18.43+0.2 

16.3  ±0.2 

13.4  ±0.3 

C6H140,  Methj 

(I) 

a2  =  0.06036f 
At  91.0°C 
t,  °C 

6.5 

45.3 

72.6 

78.3 

d  isoamyl  ether 
(73) 

-  0.0002145; 

7  =  13.82 
a2  ±2% 
0.05897 
0.05065 
0.04479 
0.04357 

C6Hi402,  Aceta 
t,  °C 

5 

20 

40 

100 

1  (I,  II)  (50,  72) 
7  (air)  ±0.2 
23.2 

21.65 

19.6 

13.5 

C6HuN,  Di-n- 
II)  kE  — 
t,  °C 

20 

30 

60 

propylamine  (I, 
+  3  (23,  83) 

7  (air) 
22.54+0.1 
21.5  ±0.2 
18.4  ±0.3 

C6H15N,  «-He 
t,  °C  (30) 
-18 
+65 

124.5 

xylamine  (III) 
7  (NO  ±2} 
28.0 

21.7 

16.5 

C6Hi5N,  Isoh< 
t,  °C  (30) 
-75 
+60 

121 

exylamine  (III) 

7  (NO  ±2} 

30.8 

20.3 

15.9 

C6H16N,  Triet 
(41, 

t,  °C 

0 

20 

40 

90 

lylamine  (I,  II) 

42,  73) 

7  (air)  ±0.3 

22.9 

20.9 

18.8 

13.7 

C6H15O4P,  Triethyl  phosphate 
(III)  (82) 


;,  °C 

7  (air)  ±  1§§ 

15.5 

30.61 

38.5 

28.30 

69.5 

25.44 

87.5 

23.65 

CjHsBrO,  Benzoyl  bromide  (I) 

t,  °C  (14) 

a2  (air)  ±2% 

120 

0.0439 

169 

0.0380 

C7H5CIO,  Benzoyl  chloride  (I) 

(73) 

At  194.5°C,  7  =  20.25 

a2  =  0.06891 

-  0.000150; 

;,  °C 

a2  ±2% 

9.8 

0.06744 

69.5 

0.05849 

81.5 

0.05669 

110.5 

0.05234 

C7H5N,  Benzonitrile  (I,  II) 

kE  =  2.1  (IB 

51,  62,  73,  83) 

7  (air  or 

;,  °C 

vapor)  ±0.3 

10 

40.2 

20 

39.05 

50 

35.6 

75 

32.7 

100 

29.9 

150 

24.5 

190 

20.6 

C7H5NS,  Phenyl  isothiocyanate 

(I,  II)  kE  =  2.4  (7,  25,  39,  73) 

7  (air  or 

;,  °c 

vapor)  ±0.3 

13 

42.47 

20 

41.64 

50 

38.15 

100 

32.4 

150 

27.0 

200 

21.9 

220 

20.0 

C7H6C12,  Benzal  chloride  (I)  (?3) 

At  203. 5°C,  7  =  20.2 

a2  =  0.06432  -  0.000122; 

;,  °C 

u2  ±2% 

11.5 

0.06292 

48.5 

0 . 05840 

76.5 

0.05499 

93.0 

0 . 05297 

C7H6O,  Benzaldehyde  (II) 

(23,  47) 

;,  °c 

7  (air) 

20 

40.04+0.2 

35 

38.3  ±0.3 

50 

36.5  ±0.3 

C7H602,  Salicyl  aldehyde  (III) 

;,  °c  (30) 

7  (N2)  ±2} 

0 

44.8 

90.5 

35.0 

190 

24.9 

C7H602,  Toluquinone  (III) 

7  (air)  (96) 

For  notes  t—  §  §  see  p.  475. 
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INTERNATIONAL  CRITICAL  TABLES 


C7H7Br,  Benzyl  bromide  (I) 


t,  °c 

110 

156 

1  4) 

a2  (air)  ±2% 
0.0472 

0 . 0400 

C7H7BX.  c  Bro 
(21 

t,  °c 

20 

180 

motcluene  (I,  II) 
.,  73) 

7  (air) 
34.85+0.2 
18.6  ±0.5 

C7H7Br,  p-Bro 

( 

t,  °C 

43 

60 

81 

100 

122 

131 

164 

7  (air)  =  66 

motoluene  (III) 
81) 

7  (air)  ±1.0§§ 
32.06 

30.34 
28.23 

26.34 
24.19 
23.32 
20.18 

46(1-Ii)‘! 

C7H7CI,  Benzyl 
a2  =  0.07287 
7  =  19.5 
t,  °C 

10.0 

50.0 

75.0 

chloride  (I)  (73) 
-  0.0001 7 19<, 
at  178. 5°C 
a2  ±2% 
0.07115 

0 . 06428 
0.05998 

C7H7CI,  p-Chloi 
(73 

t,  °c 

25 

50 

64 

79 

108 

120 

151 

7  (air  or 

(i-JLY* 

V  653/ 

•otoluene  (I,  III) 

,  81) 

7  (air  or 
vapor)  ±1§§ 
32.08 
29.38 
27.90 
26.31 

23.30 

22.08 

18.95 

vapor)  =  66.65 

C7H7F,  m-Fluo 

(3 

t,  °C 
-71 
+25.4 

84.9 

rotoluene  (III) 

°) 

7  (N2)  ±2| 
42.1 

28.3 

22.4 

C7H7I,  p-Iodoto 

t,  °C 

39 

59 

78 

100 

122 

140 

166 

7  (air)  =  69.5 

luene  (III)  (81) 

7  (air)  ±  1§§ 
35.66 

33.64 

31.73 

29.56 

27.35 

25.68 

23.20 

*(*-£)“ 

C7H7NO,  Benzamide  (I) 


kE  = 

1.3  (83) 

t,  °C 

7  (?)  ±0.5 

130 

38.4 

140 

37.8 

150 

37.1 

160 

36.4 

170 

35.6 

C7H7NO,  Formanilide  (I) 

kE  = 

1.6  (83) 

t,  °C 

7  (?)  ±0.5 

60 

39.4 

75 

38.1 

90 

36.8 

105 

35.4 

C7H7NO2,  o-Nitrotoluene  (I  II 

III)  (14 

,  23,  82.6) 

t,  °C 

7  (air) 

20 

41.46  +  0.2 

60 

37.0  ±0.5 

100 

32.7  ±1 

150 

27.5  ±1.5 

195 

22.9  ±2 

C7H7NO2,  m 

-Nitrotoluene 

(II,  III)  (23,  82.6) 

t,  °C 

7  (air) 

20 

40.9+0.2 

40 

38.7+0.5 

90 

33.2+0.5 

115 

30.4+0.5 

C7H-N02,  p-Nitrotoluene  (III) 

(81) 

t,  °c 

7  (air)  ±1§§ 

56 

37.23 

77 

35.02 

95 

33.15 

122 

30.39 

138 

28.78 

155 

27.07 

179 

24.70 

220 

20.68 

7  (air)  =  74.06  (l  -tIj)1'2 

C7H7N02,  Salicylamide  (I) 

kE  =  1.4  (83) 

t,  °C 

7  (?)  ±0.5 

140 

40.8 

150 

40.0 

160 

39.3 

170 

38.4 

C7H7NO3,  o-Nitroanisole  (III) 

(30) 

t,  °c 

7  (N2)  ±2f 

25.4 

48.4 

1)7 

38.4 

212 

26.5 

C7H7N03,  p-NitroanisoIe  (III) 

(30) 

t,  °C 

7  (Ns)  ±2f 

60.5 

40.9 

144.5 

33.1 

220 

24.5 

For  notes  f-  §  §  see  p,  475. 


C7H8)  Toluene  (I,  II,  III,  IX) 

kE  =  2.2  (20,  40,  43,  58,  62, 


63,  72,  75,  89,  91) 


t,  °C 

7  (air) 

7  (vapor) 
±0.3 

0 

30.74+0.2 

10 

29.60+0.1 

27.7 

20 

28.43+0.05 

28.5 

30 

27.30+0.1 

27.4 

40 

26.13+0.1 

26.2 

50 

24.99+0.2 

25.0 

60 

23.81+0.2 

23.8 

80 

21.53+0.2 

21.5 

100 

19.39+0.2 

19.4 

130 

16.3 

At  20°C,  a2  (air) 

=  0.06707; 

d\°  =  0.8658 


C7H8N-.0,  Phenylmethyl- 
nitrosoamine  (I)  kE  =  2.5  (83) 

t,  °C 

7  (?)  ±0.5 

20 

45.4 

30 

44.2 

45 

42.4 

60 

40.5 

75 

38.7 

90 

36.9 

C7H8N2O2,  2-Methyl-4-nitro- 
aniline  (III)  (30) 


t,  °C 

7  (Ns)  ±2f 

142 

43.0 

184.5 

36.3 

C7H8N2O2,  4-Methyl-2-nitro- 


aniline 

Til)  (30) 

t,  °C 

7  (Ns)  ±2f 

121 

36.4 

151 

33.1 

185 

29.8 

C7H8N202,  2-Methyl-6-nitro- 


aniline  (III)  (30) 


t,  °C 

105 

151 

201.2 

7  (N2)  ±2f 

39.2 

35.2 

30.7 

C7H8N202,  p-Nitromethyl- 

aniline  (III)  (30) 

t,  °C 

7  (N,)  ±2| 

155.2 

46.3 

186 

43.7 

210 

40.1 

C7HsO,  Benzyl  alcohol  (I,  II) 
kE  =  1.6  (18,  28,  65) 


t,  °C 

7  (air  or 
vapor)  ±1 

20 

39.0 

80 

33.5 

C7H80,  o-Cresol  (I)  kE  =  2  0 


(7,  28,  62) 


t,  °C 

7  (air  or 
vapor)  ±0.3 

10 

39.8 

40 

36.7 

70 

33.5 

100 

30.4 

150 

25.1 

180 

22.0 

c7h8o,  m-Cresol  (I)  kE  =  1.8 


(28, 

62,  65) 

7  (air  or 

t,  °C 

vapor)  ±0.3  If 

10 

38.4 

20 

37.4 

50 

34.6 

100 

29.8 

150 

25.1 

180 

22.2 

C7HbO,  p-Cresol  (I)  kE  =  1.7 

(28,  65) 

t,  °c 

7  +  0.4 

20 

36.7 

50 

34.0 

100 

29.3 

C7H80,  Anisole  (I,  II)  kE  =  2.3 

(17,  23,  51 

,  62,  73,  89) 

t,  °C 

7  (air) 

10 

36.41+0.2 

20 

35.22+0.1 

40 

32.81  ±0.2 

60 

30.41+0.2 

80 

28.02+0.2 

100 

25.66  +  0.3 

125 

22.7  ±0.3 

150 

19.8  ±0.3 

C7H802,  Guaiacol  (I)  kE  =  2.2 

(6!) 

t,  °c 

7 

19.6 

38.66 

46.0 

35.66 

78.0 

31.90 

(I)  (14) 

t,  °C 

7  (air) 

142 

28.1 

179 

23.9 

201 

21.3 

C7H802,  Resorcinol  mono- 

methyl  ether  (III)  (30) 

t,  °C 

7  (Ns)  ±2j 

-  20 

83.1 

+  107 

37.5 

206 

26.8 

C7H802,  Dimethyl-7-pyrone 

(I)  kE  = 

1.9  (55) 

t,  °c 

7  (air+t 

137 

30.8 

183 

26.3 

C7H9N,  Benzylamine  (I) 

kE  = 

2.1(83) 

t,  °C 

7  (?)  ±0.5 

20 

39.5 

30 

38.3 

45 

36.5 

60 

34.8 

75 

33.1 

C7H<jN,  Methylaniline  (I,  II) 

(13,  40,  65) 

7  (air  or 

t,  °C 

vapor) 

10 

40.7+0.3 

20 

39.6+0.3 

60 

35.3+0.3 

195 

21.0+0.5 

457 


SURFACE  TENSION — C7H7  TO  C8H10 


UrJfctgN,  o-Toluidine  (I,  II,  III) 


(13,  27,  30 

,  31,  50,  65) 

y  (air  or 

t,  °C 

vapor)  +0.8 

0 

42.3 

20 

40.0 

50 

36.7 

100 

31.2 

150 

25.7 

200 

20.6 

C7H9N,  m-Toluidine  (I)  (65) 

At  20°C,  y 

=  36.9  ±  0.3 

C7H9N,  p-Toluidine  (I,  II,  III) 

(13, 

50,  81) 

t,  °C 

y  (air)  +0.3 

50 

34.6 

100 

29.8 

150 

25.0 

210 

19.3 

C7H10O4,  Dimethyl  citraconate 

(III)  (82.4) 

t,  °C 

y  (air)  ±  1§§ 

20 

35.69 

32 

34.51 

53 

31.37 

64 

30.78 

79 

28.20 

C7H10O4,  Dimethyl  mesaconate 

(III) 

(82.4) 

t,  °C 

y  (air)  ±  1§§ 

20 

34.68 

32 

33.80 

63 

29.84 

80 

27.68 

C7HnBrO,i,  Diethyl  bromo- 

malonate  (III)  (30) 

t,  °C 

7  (N,)  +  2f 

-20.7 

39.1 

+66.6 

29.3 

146 

24.2 

C7H11CI3O2,  acb-Amyl  trichloro- 

acetate  (I,  II)  (29,  44) 

y  (air  or 

c-». 

O 

O 

vapor)  +0.2J: 

0 

31.25 

20 

29.3 

50 

26.45 

100 

21.9 

150 

17.8+0.3 

C7H11NO2,  Butyl  cyanoacetate 

(III)  (30) 

t,  °C 

v  (NO  ±2f 

-  21.3 

35.2 

+  114.5 

24.6 

213.1 

17.6 

C7H11NO2,  Isobutyl  cyano- 

acetate  (III)  (30) 

t,  °C 

7  (N2)  ±2t 

-20.5 

34.2 

+94.5 

24.9 

213 

15.4 

C7H12O2,  Ethyl  cyclobutane- 


carboxylate  (III)  (82.7) 


t,  °C 

7  (air)  ±1§§ 

19.5 

29.96 

47.5 

26.58 

70 

24.10 

90.5 

21.68 

C7H12O4,  Diethyl  malonate  (II) 


(39) 

t,  °C 

7  (air)  ±0.4 

10 

33 . 14 

30 

30.99 

50 

28.88 

C7H140,  Dipropyl  ketone  (II) 


(44) 

t,  °C 

7  (air)  ±0.3 

10 

26.69 

30 

24.71 

40 

23.75 

60 

21.93 

C7H14O2,  Heptylic  acid  (II)  (23) 
At  20°C,  y  (air)  =  2S.31  ±  0.3 


CVH  14O2,  Ethyl  isovalerate 


(I,  II)  (23,  72) 


t,  °C 

20 

130 

7  (air) 
23.68+0.1 
13.2  ±0.4 

C7H14O2,  Isoamyl  acetate  (I,  II) 

CO 

CM 

II 

(47,  62,  72) 

t,  °C 

7  (air)  ±0.2 

0 

26.6 

20 

24.7 

50 

21.8 

75 

19.5 

100 

17.1 

125 

14.7 

139 

13.4 

C7H14O2,  Isobutyl  propionate 


(I)  (72) 


t,  °C 
7.2 
137 

a 2  (air) 
±1.5% 
0.05906 
0.03544 

7  (air) 

13.0 

C7H14O2,  Propyl  butyrate  (I) 

t,  °C 

(72) 
a 2  (air) 

+  1.5% 

7  (air) 

5.8 

143.5 

0.06117 

0.03621 

13.2 

C7H44O2,  Propyl  isobutyrate  (I) 

t,  °C 

(72) 
a2  (air) 
±1.5% 

7  (air) 

5.7 

134.8 

0.05906 

0.03544 

12.9 

C7H16NO,  Oenanthaldoxime  (I) 


kE  = 

1.6  (ii) 

t,  °C 

y  ±0.4 

54.60 

26.38 

76.78 

24.78 

107.15 

22.41 

For  notes  t—  §  §  see  p.  475. 


C7H17N,  n-Heptylamine  (III) 
(30) 


t,  °C 
-18.5 
+70.9 
145.5 

7  (N.)  +2f 
27.5 

20.3 

14.4 

CsHjCpCb,  sym. -Phthalyl 
chloride  (III)  y  (air)  (96) 

CSH4CI2O2,  unsym. -Phthalyl 
chloride  (96) 

C8H7N,  Benzy 
kE  =  2. 
t,  °C 

20 

45 

60 

1  cyanide  (I,  II) 

2  (47,  83) 

7  (air)  ±0.3 
41.8 

39.0 

37.3 

C8H7N,  o-Tol 
III)  (39 
t,  °C 

20 

40 

75 

100 

116 

unitrile  (I,  II, 

,  82.6,  83) 

7  (air)  ±0.5 
38.2 

36.0 

32.1 

29.5 

28.0 

C8H7N,  m-To 
III)  (39 
t,  °C 

0 

20 

40 

85 

'unitrile  (I,  II, 

,  82.6,  83) 

7  (air)  ±0.5 
39.8 

37.7 

35.5 

30.7 

C8H7N,  p- To 
III)  (3 9 
t,  °C 

30 

40 

70 

96 

unitrile  (I,  II, 
82.6,  83) 

7  (air)  ±0.2 
36.8 

35.7 

32.3 

29.7 

CsH7NO,  Mai 

kE 

t,  °c 

20 

30 

45 

60 

idelonitrile  (I) 

1.9  (83) 

7  (?)  +0.5 

44.3 

43.4 

41.9 

40.4 

C8H8,  Styrene  (II)  (is) 

At  19°C,  7  (air)  =  32.14  ±  0.3 

C8H8N206,  4, 
dimethoxyben 
t,  °C 

130.8 

182 

208 

5-Dinitro-l,  2- 
zene  (III)  (3°) 

7  (N2)  ±2f 
41.0 

35.7 

31.5 

C8H80,  Acetoj 
kE  =  2.2  1 

t,  °C 

20 

50 

75 

125 

175 

:>henone  (I,  II) 

13,  14,  50) 

y  (air  or 
vapor)  ±0.3 

39.8 

36.2 

33.3 

27.8 

22.8 

C8H802,  p-Methoxybenzalde- 


hyde  (III)  (30) 


t,  °C 

7  (N2)  ±2f 

0 

44.9 

101 

33.7 

210 

22.9 

C8H802,  Methyl  benzoate  (I) 

kE  =  2. 

4  (62,  73) 

y  (air  or 

t,  °C 

vapor) 

10 

38.8+0.2 

20 

37.6+0.2 

50 

34.2+0.3 

75 

31.2  +  0.3 

100 

28.4+0.3 

150 

23.0+0.3 

200 

17.6+0.3 

C8H803)  Methyl  salicylate  (IID 

(30) 

t,  °C 

7  (N2)  ±2f 

-19.8 

44.2 

+  94 

31.9 

212.2 

19.8 

CsH9NO,  Acetanilide  (I) 

kE  = 

1.9  (83) 

t,  °C 

7  (?)  ±0.5 

120 

35.6 

130 

34.7 

145 

33.3 

160 

32.0 

C8H9NO,  anb'-Benzaldoxime 

A-methyl  ether  (III)  (82) 

t,  °C 

7  (air)  ±  1§§ 

100 

40.93 

122 

38.62 

141 

36.80 

163 

34.53 

CsHgNO,  a?iti-Benzaldoxime  O- 

methyl  ether  (III)  (82) 

t,  °C 

7  (air)  ±  1§§ 

16.5 

37.03 

33.5 

34.92 

55.5 

32.20 

73 

30.13 

C8H.jNO,  Phenylacetamide  (D 

kE  =  1.6  (83) 

t,  °C 

7  (?)  ±0.5 

160 

34.0 

170 

33.2 

180 

32.4 

C+H9NO3,  p-Nitrophenetole 

(III)  (30) 

t,  °c 

7  (Ns)  ±2t 

70.2 

35.3 

140 

29.3 

220 

22.6 

C8Hio,  Ethylbenzene  (I,  IT) 

(18,  40,  65,  66,  72) 


t,  °C 

7  (air) 

0 

31.40+0.2 

20 

29.20+0.2 

35 

27.60  +  0.2 

60 

24.91  ±0.2 

135 

16.9  ±0.3 

458 


INTERNATIONAL  CRITICAL  TABLES 


C8Hi0,  o-Xylene  (I,  II) 

(23,  40,  66) 

t,  °c 

7  (air)  +0.3 

0 

32.27 

20 

30.10 

40 

27.90 

60 

25.70 

CsHio,  m-Xylene  (I)  kE  =  2.25 

(20,  62,  65,  66,  72,  89) 


t,  °C 

7  (air) 

7  (vapor) 
±0.4 

0 

31.15+0.1 

31.15 

20 

28.90+0.1 

28.90 

40 

26.70+0.1 

26.70 

60 

24.57+0.1 

24.57 

100 

20.46+0.2 

20.46 

135 

17.18+0.3 

17.18 

C8Hi0,  p-Xylene  (II) 

(23,  40,  65,  66,  72) 


t,  °C 

7  (air) 

5 

29.92+0.2 

20 

28.37+0.1 

35 

26.80+0.2 

60 

24.20+0.2 

135 

16.7  ±0.3 

CgHioO,  p-Tolyl  methyl  ether 
(I)  (73) 

a2  =  0.075037  -  0.000183S< 


t,  °C 

a2  ±2% 

7 

5.5 

0 . 0740 

48.7 

0 . 0661 

75.5 

0.0612 

92.5 

0 . 0580 

175.5 

0.0428 

17.4 

CgHioO,  Phenetole  (I,  II) 
kE  =  2.4  (23,  51,  62,  73) 


O 

o 

7  (air) 

20 

32.74  +  0.1 

50 

29.5  ±0.2 

100 

24.2  ±0.2 

150 

18.9  ±0.2 

170 

16.8  ±0.2 

CsHioO  2,  o-Dimethoxybenzene 
(III)  (30) 


t,  °C 

7  (N2)  ±2f 

0.0 

42.5 

104.5 

29.3 

196 

20.8 

C8Hi0O2,  ?«-Dimethoxybenzene 

(I)  (73) 

a2  =  0.077718  -  0.0001709< 

At  215°C 

,  7  =  17.6 

t,  °C 

a2  ±2% 

10.6 

0.0759 

72.0 

0.0654 

87.0 

0.0628 

C8Hi0O2,  p-Dimethoxybenzene 

(III)  (30) 

t,  °c 

7  (N,)  ±2t 

66 

34.7 

146 

26.4 

206 

19.5 

C8H10O4,  Dimethyl  3-methyl- 
A2-cyclopropene-l,  2-dicarboxy- 


late  (III)  (82.7) 


t,  °C 

7  (air)  ±  1§§ 

42 

35.46 

63 

32.94 

81 

30.79 

95 

28.98 

C8HnC104,  Diethyl  chlorofu- 

marate  (I,  II)  kE  =  2.8  (44>  ®9) 

t,  °C 

7  (air)  ±0.3 

15 

34.8 

40 

32.3 

60 

30.2 

CsHnC104,  Diethyl  chloro- 

maleate  (I)  kE  =  2.6  (89) 

t,  °C 

7  (air)  ±0.3 

15.5 

34.45 

26.3 

33.33 

50.0 

30.83 

70.75 

28.77 

97.05 

26.19 

CgHnN,  Dimethylaniline  (I,  II) 

kE  =  2.4  (20,  40,  62,  63) 

At  20°C,  a2  (air)  =  0.0781  i; 

y  (vapor)  — 

y  (air)  =  0.10; 

d\°  = 

0.9562 

t,  °C 

7  (air) 

10 

37.70+0.1 

20 

36.56+0.05 

50 

33.20+0.1 

75 

30.39+0.2 

100 

27.6  ±0.3 

150 

22.4  ±0.3 

175 

20.0  ±0.3 

C8HnN,  Ethylaniline  (I,  II) 

(13,  31 

40,  65) 

y  (air  or 

t,  °C 

vapor)  ±0.5 

10 

37.6 

20 

36.6 

60 

32.4 

210 

16.7 

c8h„no2, 

Ethyl  1-cyano- 

cyclobutane-l-f 

arboxylate  (III) 

(82.7) 

t,  °C 

7  (air)  ±1§§ 

13.5 

35.68 

57 

30.92 

84.5 

27.86 

126.5 

23.49 

C8Hi2BrN,  Phenyldimethyl- 

ammonium 

bromide  (I) 

kE  — 

1.7  (88) 

O 

o 

-*>T' 

y  (air)  ±0.5 

82.0 

51.60 

97.0 

50.24 

113.5 

48.77 

C8Hi204,  Diethyl  fumarate 

(I,  II)  kB  = 

2.7  (44»  89) 

t,  °C 

7  (air)  ±0.4 

20 

32.4 

45 

29.8 

75 

26.6 

C8Hl204,  Diethyl  maleate  (I) 


kE  =  2.6  (89) 


t,  °C 

7  (air)  ±0.3 

19.8 

33.38 

41.4 

31.08 

79.3s 

27.33 

C8H13Br04,  Diethyl  methyl- 

bromomalonate  (IID  (30) 

t,  °C 

7  (N2)  ±2f 

-  21 

35.0 

+  114 

22.6 

197 

14.7 

C8Hi3N02,  Amyl  cyanoacetate 

(III)  (30) 

t,  °C 

7  (N2)  ±2f 

-17.5 

32.7 

+89 

25.0 

201 

17.8 

C8Hi4,  n-Hexylacetylene  (I) 

kE  =  2.4  (90) 

t,  °C 

7  (air)  ±0.3 

23.0 

23.89 

39.0 

22.22 

57.0 

20.40 

73.6 

18.75 

92.8 

16.92 

C8Hi403,  Ethyl  dimethyl- 

acetoacetate  (II)  (39) 

t,  °C 

7  (air)  ±0.4 

30 

29.61 

40 

28.51 

50 

27.39 

C8H1403,  Ethyl  ethylaceto- 

acetate  (I)  kE  =  2.4  (92) 

t,  °C 

7  ±  0.4 

38.8 

28.1 

97.8 

22.3 

148.3 

17.6 

C8Hi404,  Diethyl  succinate  (I) 

kE  =  2.3  (31) 

t,  °C 

7  (?)  ±2 

13.0 

31.9 

70.6 

26.5 

C8Hi406,  Diethyl  malate  (II) 

(44) 

t,  °C 

7  (air)  ±0.3 

30 

35.51 

40 

32.55 

60 

30.63 

C8H14Oc,  Diethyl  d-tartrate 

(III)  (30) 

t,  °C 

7  (N2)  ±2f 

25 

37.6 

134.7 

26.9 

212.7 

20.2 

C8Hi6,  w-Octylene  (mixture 

of  1-n-octylene  and  2-n-octy- 

lene)  (I,  II)  (is,  72) 

t,  °C 

7  (air)  ±0.3 

2 

24.0 

20 

22.2 

125 

12.4 

For  notes  f—  §  §  see  P.  475. 


C8Hi60,  Methyl  hexyl  ketone 


(II)  (23,  47) 


t,  °C 

7  (air) 

0 

28.6  ±0.2 

20 

26.79+0.1 

30 

25.9  ±0.2 

C8Hir,02,  Caprylic  acid  (II)  (18) 
At  18.1°C,  T  (air)  =  28.82  +  0.3 


C8HiC02,  Ethyl  caproate  (II) 
(20) 

At  20°C,  y  (air)  =  25.81  ±  0.2 
C8Hi602,  Isoamyl  propionate 


(I)  (72) 
n2 


t,  °C 
4.5 
160.5 

o2  (air) 
±1.5% 
0.06152 
0.03459 

7  (air) 

12.4 

C8Hjg02, 

Isobutyl  n-butyrate 

t,  °c 

(I)  (72) 
a2  (air) 
±1.5% 

7  (air) 

5.8 

157 

0.06046 

0.03361 

12.0 

C8Hi602, 

Isobutyl  isobutyrate 

t,  °c 

(I)  (72) 
a2  (air) 

+  2% 

7  (air) 

7.9 

149 

0.0583 

0.0337 

12.0 

C8H10O2, 

n-Propyl  isovalerate 

t,  °C 

(I)  (72) 
a2  (air) 
±1.5% 

7  (air) 

15 

155.5 

0.05857 

0.03459 

12.4 

CgHis,  2,  5-Dimethylhexane 

(I)  (66,  72) 


t,  °C 

7  (air) 

0 

21.95+0.2 

30 

18.97+0.2 

60 

16.16  +  0.2 

110 

11.5  ±0.3 

CsHis,  2-Methylheptane  (I)  (66) 


t,  °C 

p* 

7  ±0.1 

0.0 

9.6 

22.85 

34.3 

10.4 

19.48 

61.0 

57.2 

16.94 

*  V  =  pressure  of  air 

+  vapor  (in 

cm  of  mercury). 


C8His,  n-Octane  (I,  II)  kE  =  2.3 

(20,  21,  61,  66) 


t,  °c 

7  (air) 
±0.1 

7  (vapor) 
±0.3 

0 

23.80 

23.80 

20 

21.80 

21.80 

40 

19.82 

19.82 

60 

17.88 

17.88 

C8H180,  dl-Methylhexyl  car- 


binol  (II)  kE  =  2.1  (9,  21,  23) 


t,  °C 

7  (air)  ±0.1 

0 

27.96 

20 

26.37 

40 

24.78 

60 

23.02 

SURFACE  TENSION— C8H,o  TO  C10HI0 
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CsHisO,  d-Methylhexyl  carbinol 


(I)  kE  = 
t,  °C 

10 

80 

2.0  (76) 

-y** 

26.6 

20.8 

CsHlsO,  Z-Meth 
(I)  kE  = 
t,  °C 

10 

80 

ylhexyl  carbinol 
1.9  (76) 

T** 

26.5 

20.9 

C8Hi80,  n-Oci 
(20 

t,  °C 

0.16 

20.00 

39.87 

59.67 

yl  alcohol  (II) 
21) 

7  (air)  ±0.2 
29.09 
27.53 
25.85 
24.38 

CSH19N,  Dii 
(II,  III) 
t,  °C 
-70 
+  20 

125 

sobutylamine 
(23,  30) 

7  (air) 

30.0  ±1.5 
22.05  ±0.2 
12.7  ±1.5 

C9H7N,  Qui 
kE  =  2.4  (7, 
t,  °C 

10 

20 

50 

100 

150 

200 

230 

noline  (I,  II) 

40,  45,  62,  73) 

7  (air)  ±0.3 

46.2 

45.0 

41.5 

35.8 

30.3 

25.1 

22.1 

C9H10O2,  El 
(I,  HI)  ( 
t,  °C 

0 

20 

50 

75 

200 

+yl  benzoate 

30,  31,  73) 

7  ±0.5 

37.5 

35.5 

32.5 

30.0 

17.5 

C9H10O3,  Etb 
benzoate  (I) 
t,  °C 

85.8 

115.4 

143.5 

yl  m-hydroxy- 
kE  =  2.2  (23) 

7  ±  0.4 
35.76 
32.99 

30.28 

C9H10O3,  Etl 
benzoate  (I) 

t,  °c 

119.7 
149.3 

172.8 

ryl  p-hydroxy- 
kE  =  2.2  (28) 

7  ±0.4 
33.71 
31.01 
28.80 

C9Hio03,  Eth 
kE  = 
t,  °C 

20.5 

61.1 

85.6 

yl  salicylate  (I) 
2.4  (28) 

7  ±  0.4 
38.33 
35.06 
31.37 

C9HuNO,  m 

(I)  kE  = 
t,  °c 

105 

115 

ethylacetanilide 
=  2.2  (83) 

7  (?)  ±0.5 

32.4 

31.5 

C9H„NO.- 

-( Continued ) 

t,  °c 

7  (?)  ±0.5 

120 

31.0 

130 

30.0 

145 

28.5 

C9H11NO2,  Phenylurethane  (1) 


kE  =  2.2  (17,  83) 


t,  °C 

y  (?)  ±0.4 

60 

36.5 

80 

34.5 

100 

32.5 

150 

27.6 

C9H12,  p-Ethyltoluene  (I)  (72) 


t,  °C 

a2  (air) 
±1.5% 

7  (air) 

4.5 

0.07088 

161.8 

0.04184 

15.2 

C9H12,  Mesitylene  (I,  II) 
kR  =  2.2  (23,  40,  62,  72) 


t,  °C 

7  (air) 

5 

30.1  ±0.2 

20 

28.51  ±0.2 

50 

25.5  ±0.2 

75 

23.0  ±0.3 

100 

20.6  ±0.3 

125 

18.2  ±0.3 

165 

14.9  ±0.3 

12,  n-Propylbenzene  (I)  ( 7‘ 

t,  °C 

7  (air)  ±0.4 

4.5 

30.6 

158.7 

15.3 

C9H12,  Pseudocumene  (III)  (30) 


t,  °C 

7  (N*)  ±2.0t 

-21 

34.1 

+86.5 

24.0 

166 

16.2 

C9Hi20,  dZ-Phenylethyl 

carbinol  (I)  kE  =  2.0  (76) 

t,  °C 

7tt 

10 

34.9 

80 

28.4 

C9Hi20,  Z-Phenylethyl  carbinol 

(I)  kE  = 

2.0  (76) 

O 

O 

7tt 

10 

34.7 

80 

28.3 

C9HibN,  Dimethyl-o-toluidine 

(!)  (13,27) 

t,  °C 

7  ±1.0 

15 

32.9 

150 

18.2 

C9H14O,  Phorone  (I)  (14) 

t,  °C 

a2  (air)  ±2% 

132 

0.0520 

160 

0.0470 

191 

0.0418 

C9Hi403,  Ethyl  allylaceto- 

acetate  (I)  kE  =  2.6  (92) 

t,  °C 

y  ±  0.4 

39.2 

28.5 

105.7 

22.2 

121.2 

20.8 

For  notes  t~§§  see  P.  "175. 


C9H14O4,  Diethyl  cyclopropane- 


1,  1-dicarboxy 
t,  °C 

25 

110 

153 

189 

ate  (III)  (82.7) 

7  (air)  ±  1§§ 
31.28 
22.62 

18.52 

15.52 

C.jHh04,  Dieth 
1,  2-dicarboxy 
t,  °C 

11 

14 

54 

71 

90 

yl  cyclopropane- 
ate  (III)  (82.7) 

7  (air)  ±  1§§ 
33.41 
33.22 
28.92 
27.29 
25.17 

C9H 1  4Oc,  Glyc 

(in; 
t,  °c 

-19 

+99.8 

200.3 

eryl  triacetate 

(3°) 

7  (NO  ±2t 
37.8 

30.1 

20.4 

CgHioOa,  Eth 
acetoaceta' 
t,  °C 
-76.2 
+70 

200.5 

yl  n-?-propyl- 
,e  (III)  (30) 

7  (NO  ±2t 
43.6 

24.8 

14.2 

CgHnBrCU,  act. 
mo-n-butyrate 
t,  °C 

17.1 

44.9 

75.8 

103.5 

-Amyl  a  (?)-bro- 
(I)  kE  =  2.6  (90) 
7  (air)  ±0.31 
29.55 
26.96 
24.12 
21.50 

C9HigO 2,  act.- 

(I,  II)  kE  = 

t,  °C 

0 

20 

60 

80 

110 

Amyl  butyrate 
2.4  (29,  44) 

7  (air  or 
vapor)  ±0.31 

27.1 

25.2 

21.5 

19.8 

17.3 

C9Hi802,  Isoamyl  butyrate 
(II)  (23) 

At  20°C,  7  (air)  =  25.19  ±  0.2 

C9H1802,  Isob 
(I,  II)  kE 

t,  °C 

0 

20 

60 

105 

utyl  isovalerate 
=  2.6  (29,  44) 

7  (air  or 
vapor)  ±0.3 
26.1 

24.2 

20.6 

16.5 

C9H2o,  Tetrae 
kE  = 
t,  °C 

20 

40 

thylmethane  (I) 
2.2  (38) 

7tt 

22.9 

21.2 

C9H21N,  Tri- 
(I)  kE 
t,  °C 

20 

30 

n-propylamine 
=  2.7  (83) 

7  (?)  ±0.5 

23.2 

22.3 

C9H21N.— 

t,  °C 

45 

60 

75 

( Continued ) 

7  (?)  +0.5 
20.8 

19.4 

18.0 

Ci0H7Br,  a-Bromonaphthalene 

(II)  (25) 

At  20°C,  7  (air)  =  44.59  ±  0.3 

Ci0H7C1,  a-Chloronaphthalene 
(II)  (25) 

At  20°C,  7  (air)  =  41.80  ±  0.3 

CioH8,  Naphtha 

t,  °C 

127 

170 

190 

dene  (I)  (13, 14) 
7  (air  or 
vapor)  ±  1 
28.8 

24.0 

21.8 

CioH9Br02,  M 

allocinnamat 
t,  °C 

20 

30 

60 

81 

ethyl  a-brorno- 
e  (III)  (82.4) 

7  (air)  ±1§§ 
43.41 
42.30 
38.77 
36.10 

CioH9Br02,  Nl 

allocinnamai 

t,  °C 

66 

71 

86 

94 

ethyl  /3-bromo- 
e  (III)  (82-4) 

7  (air)  ±1§§ 
36.04 
35.23 
33.54 
32.70 

C10H9BrO2,  M 
cinnamate 
t,  °C 

20 

51 

81 

131 

ethyl  a-bromo- 

(III)  (82-4) 

7  (air)  ±1§§ 
45.59 
41.80 
38.22 
31.57 

CioH9Br02,  h 

cinnamate 

t,  °C 

20 

32 

61 

77 

ethyl  +bromo- 
(III)  (82-4) 

7  (air)  ±1§§ 
44.79 
42.36 
39.96 
37.49 

C10H10O,  Ben 
(I)  kE 
t,  °C 

60.0 

67.8 

80.0 

110.5 

137.5 
155.0 
199.0 

zylideneacetone 

='2.6  (16) 

7  (air)  ±ca.  1.5 

39.9 

39.2 

37.9 

34.3 

31.5 

29.6 

25.2 

Ci0H10O2, 
cinnamate 
t,  °C 

20 

41 

62 

78 

Methyl  allo- 
(III)  (82-4) 

7  (air)  ±1§§ 
40.17 
37.53 
34.93 
32.88 

460 
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C10H10O2,  Me 

(I,  II,  III) 

Z,  °C 

20 

50 

100 

ithyl  cinnamate 

(39,  82.4,  89) 

7  (air)  +0.5 

39.5 

36.5 

31.4 

C10H14O.— 

1 

10.5 
45.7 

91.5 
137.5 

-( Continued ) 
a2  ±2% 
0.07525 
0.06757 
0.06220 
0.05479 

C10Hi„  l-l 
kE  = 
t,  °C 

6.2 

95.5 

dmonene  (I) 

2.2  (37) 

y%x 

28.5 

20.5 

CioHu,  dZ-Pinene  (I)  kE  =  2.3 

Ci„Hi20,  Aj 
kE  =  2. 
t,  °C 

10 

20 

50 

100 

150 

200 

220 

lethole  (I,  II) 

3  (50>  82) 

7  (air)  ±0.5 
37.6 

36.5 

33.3 

28.4 

23.8 

19.6 

18.1 

C10H14O, 
methyl  carbin 
(7 

1,  °C 

10 

80 

ZZ-/3-Phenylethyl- 
ol  (I)  kE  =  2.2 
6) 

7tt 

36.7 

30.1 

( 

t,  °C 

10 

90 

37) 

y\X 

27.0 

19.5 

C10H16,  d-Pinene  (I)  kE  =  2.4 
(37) 

Ci„HI40,  d-/3-Phenylethyl- 
methyl  carbinol  (I)  kE  =  2.0 
(76) 

t,  °C 

12.6 

91.4 

y%X 

27.2 

19.8 

t,  °c 

10 

80 

Ttt 

36.5 

30.3 

CinHiB.  Z-Pinene  (I)  kE  =  2.3 

C10H12O,  Cumic  aldehyde  (I) 
(73) 

a2  =  0.07397  -  0.00015051 

At  237. 0°C,  7  =  14.8 

( 

t,  °C 

11.4 

93.8 

37) 

Ttt 

27.3 

19.6 

C10H14O,  Z-/3-Phenylethyl- 

t,  °C 

8.8 

48.4 

70.5 

94.5 
125.5 

a2  ±2% 
0.07265 
0.06669 

0 . 06336 
0.05975 
0.05509 

(7 

1,  °C 

10 

80 

ui  ^ E  — 

6 ) 

36.7 

30.2 

C10H16,  Sylves 
t,  °C 
-70 
+55.5 
149.5 

trene  (III)  (3°) 

7  (N,)  ±2f 
35.7 

23.2 

14.6 

C10H14O,  Thymol  (III)  (30) 

C 1  iH , b.  Terebene  CHI')  (30) 

C10H12O3, 
droxy-/3-pheny] 
kE  - 
t,  °C 

10 

80 

Methyl  eZ-/3-hy- 
propionate  (I) 
2.4  (76) 

7  tt 

40.7 

33.3 

t,  °C 

0 

115 

211 

7  (N2)  ±2t 

34.2 

25.3 

17.9 

t,  °C 
-74 
+86.3 

170 

7  (NO  ±2f 

35.8 

21.1 

13.9 

C10H14O4,  “labile”  Diethyl 
3-methyl-A2-cyelopropene-l,  2- 

Ci0Hi6O2,  a-Campholenic  acid 
(III)  (30) 

C10H12O3,  J 

droxy-/3-phenyl 
kE  = 
t,  °C 

10 

80 

dethyl  dl-i 3-hy- 
propionate  (I) 
2.4  (76) 

Ttt 

40.0 

33.1 

dicarboxyiat 
t,  °C 

26 

50 

77 

e  (111)  (82.7) 

7  (air)  ±  1§§ 

33.98 

31.13 

27.99 

t,  °c 

0 

117 

212 

7  (NO  ±2f 
37.0 

26.4 

18.8 

Ci0H16O4,  Diethyl  cyclobutane- 
1,  1-dicarboxylate  (III)  (82.7) 

C10H14O4,  “normal”  Diethyl 

Ci,H13NO,  e 

(I)  kE  = 
t,  °C 

60 

75 

90 

105 

thylacetanilide 

2.6  (83) 

7  (?)  ±0.5 
34.6 

33.1 

31.5 

29.9 

3-methyl-A2-cy 
dicarboxyiat 
t,  °C 

41.5 

51 

62 

77.5 

clopropene-1,  2- 
e  (III)  (82.7) 

7  (air)  ±1§§ 
31.42 

30.33 

29.12 

27.52 

t,  °C 

15 

49 

81 

7  (air)  ±1§§ 
32.51 
28.70 
25.24 

CioHigO,  Linal 
(e 

t,  °C 

8.0 

34.0 

55.0 

78.0 

109.0 

124.7 

ool  (I)  kE  =  2.3 
2) 

7  (air)  ±0.3 
28.74 
26.42 
24.55 
22.83 
20.20 

18.85 

CioHu,  1,  2,  4, 
benzene 
t,  °C 

108.5 

210.2 

5-Tetramethyl- 

(I)  (13) 

7  ±0.4 

22.07 

13.45 

CioHuN,  Die 
(13, 

t,  °c 

15 

20 

50 

110 

210 

thylaniline  (I) 

tl,  65) 

7 

34.7+0.3 

34.2+0.3 

31.1+0.3 

24.9+0.5 

14.7+0.7 

C10H14,  p-Isopropyltoluene 
(I,  II)  kE  =  2.3  (18,  23,  40,  62, 

Ci0H18O2,  a-Dihydro- 
campholenic  acid  (III)  (30) 

t,  °C 

5 

20 

50 

100 

150 

176 

■J 

7  (air) 
29.5+0.2 
28.1+0.1 
25.3+0.2 
20.7+0.2 
16.1+0.3 
13.8+0.4 

C10H16,  dl-1 

kE  = 
t,  °C 

10 

90 

dmonene  (I) 

5.3  (37) 

Ttt 

28.1 

20.8 

t,  °C 

0 

95 

195.3 

7  (NO  ±2f 

34.3 

25.3 

18.9 

Ci0Hi8O3,  Ethyl  diethylaceto- 

C10H16,  d- L 

kE  =  2 
t,  °C 

10.9 

90.3 

imonene  (I) 

.3  (37) 

Ytt 

28.5 

21.2 

acetate 
t,  °C 

30 

40 

50 

(ii)  (53) 

7  (air)  ±0.4 

28.24 

27.25 
26.29 

C10H14O,  Carvol  (I)  (73) 
x2  =  0.076947  -  0.00016111 

At  227. 5°C,  7  =  15.6 

For  notes  f-§§seep.  475. 

C10H22,  Diisoamyl  (I,  II) 

(23, 

47,  72) 

t,  °c 

7  (air) 

0 

23.96+0.2 

20 

22.24+0.1 

30 

21.41  ±0.2 

160 

10.7  ±0.3 

ioH220,  Isoamyl  ether  (I) 

kE  =  2.2  (31) 

t ,  °C 

7  (?)  ±2 

17.8 

23.2 

64.0 

19.5 

CioH  2sN,  Diisoa my lamine  (III) 


(30) 

t,  °C 

7  (NO  ±2f 

-20 

26.5 

+80.8 

17.9 

178.5 

10.8 

C11H10O2,  Ethyl  phenyl- 


propiolate  (I)  kE  =  2.4  (®9) 


t,  °C 

7  (air)  ±0.3 

15.6 

39.68 

35.4 

37.57 

66.5 

34.31 

81.5 

32.78 

99.9 

30.94 

CnHnO,  Benzylidene  methyl 
ethyl  ketone  (I)  kE  =  2.7  (16) 
7  (air)  ±ca. 


t,  °C 

1.5 

59.5 

38.5 

67.0 

37.5 

82.0 

36.1 

110.5 

32.9 

124.0 

31.6 

138.0 

30.3 

180.0 

25.7 

C11H12O2,  Ethyl  cinnamate 

(I,  II)  (18,  39, 

89) 

t,  °C 

7i  (air) 

72  (air) 

7 

39.87 

15 

38.93 

20 

38.37 

25 

37.80 

37.10 

30 

37.25 

36.61 

41 

36.09 

35.52 

50 

34.68 

100 

29.82 

C„H1203,  Ethyl  /3-hydroxy- 


phenylacry 

late  (I)  (92) 

t,  °C 

y  i  0.4 

37.3 

36.0 

68.9 

32.3 

118.9 

27.4 

a- 


C11H14O2,  Ethyl  hydro- 
cinnamate  (II)  (18) 
At21.5°C,y  (air)  =  35.08  ±  0.3 


CiiHie,  Pentamethylbenzene 
(I)  (13) 


t,  °C 
108.1 
207.4 


7  +0.4 
24.65 
16.32 
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CnH18o4,  r 
(Ethyl  trans- 
cyclopropane-1 
late)  (11 
t,  °C 

12 

54 

75 

93.5 

liethyl  caronate 
3,  3-dimethyl- 
,  2-dicarboxy- 
I)  (82.7) 

y  (air)  ±  1§§ 
31.56 

27.10 

25.00 

23.15 

Cl2Hl 

t,  °c 

50 

75 

94 

1O4. — ( Con 
y  (air) 
34.5+0.3 
32.0+0.3 
30.1+0.4 

linued) 

kE 

2.6 

C12H14O4,  dl~ 
lactate  (I,  II) 

t,  °C 

15 

20 

60 

110 

Ethyl  benzoyl- 
■E  =  3.0  (29,  44) 
y  (air  or 
vapor)  ±0.3 

37.5 

36.9 

32.8 

27.6 

CiiHi806,  Diet 
malate  (I) 
t,  °C 

56.2 

107.4 

149.0 

hyl  O-propionyl- 
<CE  =  2.9  (29) 

T  ±0.3 

28.86 

23.97 

20.46 

Ci2Hi602,  n-Propyl  hydro- 
cinnamate  CD  =  2.8  ('89') 

CnH2o,  n-Nor 
kE  - 
t,  °C 

20.3 

36.6 

55.6 

75.8 

92.5 

lylacetylene  (I) 

2.5  (90) 

y  (air)  ±0.3 
28.47 

26.90 

25.10 

23.29 

21.82 

t,  °C 

19.0 

31.7 

47.9 

62.1 

80.5 

y  (air)  ±0.3 
34.50 
33.15 
31.52 
30.05 
28.31 

Ci2Hi602,  Isopropyl  hydro- 
cinnamate  (I)  kE  =  2.7  (g9) 

C11H20O2,  Undecylenic  acid  (II) 

(23) 

At  25°C,  7  (air)  =  30.64  ±  0.3 

t,  °C 

18.5 

42.0 

51.7 

71.7 
100.6 

y  (air)  ±0.3 

33.27 
30.96 
30.00 
28.07 

25.27 

CnH2o03,  Ethyl  isoamylaceto- 
acetate  (I)  (92) 

t,  VJ 

35.6 

97.5 

139.0 

y  ±  U.4 

26.8 

21.6 

18.1 

Ci2Hig06,  Tri 
(I)  kE 
t,  °C 

20.3 

34.8 

51.0 

69.7 

90.6 

ethyl  aconitate 
=  3.2  (90) 
y  (air)  ±0.3 
34.55 
33.04 
31.36 
29.47 
27.43 

C11H22O2,  Ethyl  n-nonylate  (II) 
(20) 

At  20°C,  7  (air)  =  28.04  +  0.2 

C12H10,  Acenaphthene  (I)  (13) 

t,  °C 
128.6 
178.7 

y  +  0.4 

32.3 

27.4 

C12H20O6,  Z-Di< 
ylmalate  (I,  II 

t,  °C 

0 

20 

50 

100 

145 

;thyl  O-n-butyr- 
kE=  3.3(29,  44) 
y  (air  or 
vapor)  ±0.3 
33.9 

31.8 

28.9 

24.1 

20.1 

C12H10,  Dip 
t,  °C 
129.2 
179.7 

lenyl  (I)  (13) 
y  ±  0.4 

29.5 

24.8 

C12H10N2O,  Azoxybenzene  (III) 
r82i 

t,  °C 

51 

66.5 

77.5 

89 

y  (air)  ±1§§ 
43.34 

41.42 

40.26 

39.17 

C12H22O2,  Et 
campholena 
t,  °C 
-21 
+95 

194 

lyl  a-dihydro- 
te  (III)  (30) 
y  (N2)  ±2f 
31.0 

21.5 

13.5 

(I,  III)  (14 

t,  °C 

80 

150 

200 

275 

,  30,  56,  83) 

y  (air  or 
vapor)  ±1.0 

37.7 

30.7 

26.0 

19.8 

C12H27N,  Tri 

(HI 

t,  °C 
-21 
+90.3 

185 

isobutylamine 

(3°) 

7  (N2)  ±2f 
24.5 

18.0 

11.0 

C13H6C140,  3,  4,  3',  4'-Tetra- 

C12H14O4,  Diethyl  phthalate 
(I,  II)  (l*b  44,  89) 

t,  °C  y  (air)  kE 

10  38.5+0.3 

20  37.5+0.2  3.1 

chlorobenzophc 
t,  °C 

154 

186.5 

220 

jnone  (ill)  (30) 

7  (N2)  ±2f 

35.1 

32.1 

29.3 

C13H8C16)  2, 
chlorobenzophc 

(III) 

t,  °C 

156 

185.5 

218 

4,  2',  4'-Tetra- 
>none  dichloride 
(3°) 

7  (N2)  ±2f 
31.2 

29.9 

27.9 

Ci3H  24  0  4,  Di- 

nate  (I,  II)  ki 
t,  °C 

25 

60 

100 

ad. -amyl  malo- 
t  =  2.8*  (44,  89) 

7  (air)| 
27.9+0.7 
25.1+0.6 
21.9  +  0.5 

C14Hi0O2,  Benzil  (III)  7  (air) 
(96) 

CiaHmO.  Benzonhenone  ('T.  TP 

kE  =  2.9 

t,  °C 

10 

20 

50 

90 

(13,  50,  89) 

7  (air  or 
vapor)  ±0.4 
46.2 

45.1 

41.8 

37.4 

ChH1202,  Be 
(III 

t,  °C 

21.8 

90.8 

210.5 

nzyl  benzoate 
(30) 

7  (N2)  ±2f 
47.4 

35.8 

26.6 

Cx4Hi4,  sym. -Diphenylethane 

C13H10O3,  Dip 
(ID 

t,  °C 

101 

120.5 

139 

lenyl  carbonate 
(82) 

7  (air)  ±1§§ 
34.28 

32.19 

30.41 

(I) 

t,  °C 

108.3 

210.2 

(13) 

7  ±0.4 
29.09 
19.95 

C14H14,  1,  1-1 

(II) 

t,  °C 

20 

25 

Diphenylethane 

(24) 

7  (air)  ±0.5 
37.67 
37.20 

Ci3H10O3,  Phenyl  salicylate 
(III)  (30) 

t,  °C 

0 

90.1 

211.6 

7  (N2)  ±2f 

45.7 

36.8 

26.3 

C14H14N2O,  0, 

(III 

t,  °C 

69.5 

78.5 

90.5 

101 

o'-Azoxytoluene 

(82) 

7  (air)  ±  1§§ 
40.41 
39.39 
38.33 
37.25 

C13H12,  Dip 

(I,  II)  0 
t,  °C 

30 

60 

210 

lenylmet.hane 

3,  24,  40) 

7  (air) 
37.1+0.5 
34.9+0.5 

24  ±2.0 

c14h14n2o3,  p, 

(I) 

t,  °C 

116.3 

133.3 
135.1 

153.3 

(HI 

t,  °C 

115 

160.5 

211 

p'-Azoxyanisole 

(67) 

7 

38.62 

37.27 

37.01 

35.60 

(30) 

7  (Nj)  f 

40.1 

35.5 

31.4 

Ci3Hi20,  Be 
kE  — 
t,  °C 
73.55 
90.9 

nzohydrol  (I) 

1.2  (28) 

7  ±0.4 

38.65 

37.06 

CnHi402,  Isc 
propiolate  (I' 
t,  °C 

16.7 

34.6 

62.0 

93.0 

>butyl  phenyl- 
kE  =  2.3  (89) 

7  (air)  ±0.3 
35.34 

33.71 

31.23 

28.39 

Ci4H16N,  Dib 
kE  = 
t,  °C 

20 

30 

45 

60 

75 

enzylamine  (I) 
2.9  (83) 

7  (?)  ±0.5 

41.1 

40.0 

38.4 

36.8 

35.1 

Ci3Hi60,  Bens 
kE  = 
t,  °C 

62.0 

83.0 

110.3 

137.1 

156.0 

199.0 

ialpinacolin  (I) 

2.6  (16) 

7  (air)  ±ca.  1.5 

32.8 

30.9 

28.6 

26.0 

24.5 

20.6 

c14h2„o2,  1 

cinnamat 
t,  °C 

15 

40 

tmyl  hydro- 

e  (II)  (43) 

7  (air)  ±0  3 
32.45 
30.30 

Ci3H22  0  6,  Z-Die 
malate  (I)  / 
t,  °C 

16.3 

54.7 

107.4 

147.8 

ihyl  O-n-valeryl- 
*  =  3.5  (29) 

7  ±  0.3 

31.51 

27.52 

23.20 

19.93 

Ci4H20O2,  net 
cinnamate  (I) 
t,  °C 

16.0 

38.4 

57.0 

83.8 

99.8 

.-Amyl  hydro- 
kE  =  2.8  (89) 

7  (air)  ±  0.3 J 
33.20 
31.13 
29.43 

27  05 

25 . 64 

For  notes  +—  §  §  seen-  47.6. 
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C14H23C104, 

chlorofumarat 

(44 

t,  °C 

30 

60 

100 

Di-ac<. -amyl 
e  (I,  II)  kE  =  2.9 

,  89) 

T  (air)t 
29.6+0.6 
27.2+0.5 
24.0  +  0.5 

C14H23N,  D] 
(III 

t,  °C 

0 

92.5 

195.8 

isobutylaniline 
)  (30) 

T  (Ns)  ±2t 

32.8 

23.9 

15.9 

C14H24O4,  Di-a 
(I)  kE 
t,  °C 

17.4 

28.7 

42.8 

61.2 

73.2 

96.8 

d.-amyl  maleate 
=  2.8  (89) 
y  (air)  ±0.3$ 
29.59 
28.62 
27.47 
25.97 
25.01 
22.62 

C 1 4H24O6 j  Z-Di 
malate  (I)  kE 

t,  °C 

10 

20 

50 

100 

145 

sthyl  O-caproyl- 
=  3.1  (2  9,  62) 

7  (air  or 
vapor)  ±0.3 

31.8 

30.9 

28.3 

24.0 

20.1 

C 1 4U26O  4 j  Di- 
nate  (I,  II)  kE 
t,  °C 

20 

50 

100 

ad. -amyl  succi- 
=  2.9  (44,  89) 

7  (air)  ±0.7$ 
28.9 

26.5 

22.6 

C14H2GO4,  Diet 

kE 

i.  °C 

22.5 

38.7 

55.8 

75.0 

97.6 

ayl  sebacate  (I) 
3*3  (90) 

7  (air)  ±0.3 
32.94 
31.30 
29.65 
27.84 
25.78 

C 14H26O  5j  Diar 

t,  °C 

30 

40 

60 

nyl  malate  (II) 
4) 

7  (air)  ±0.3 
27.96 
27.28 
25.95 

C15H16,  1,  1-1 

(II) 

t,  °C 

20 

25 

liphenylpropane 

(24) 

7  (air)  ±0.5 
37.15 
36.64 

CisHic,  Di-p-to 
(2 

t,  °C 

20 

25 

lylmethane  (II) 

4) 

7  (air)  ±0.5 
35.51 

34.80 

C15H22O8,  Tetraethyl  cyclopro¬ 
pane  -1,  1,  2,  2-tetracarboxy- 
late  (III)  (82.7) 


C15H22O8.- 

t,  °C 

76 

97 

122 

152 

— ( Continued ) 

7  (air)  ±1§§ 
29.08 
27.08 
24.75 
21.93 

CuILgO.,,  Di-ad.-amyl  citra- 

conate  (I)  kE  =  2.9  (89) 

t,  °C 

T  (air)  ±0.3{ 

24.8 

28.78 

46.5 

26.91 

66.6 

25.29 

82.6 

24.00 

99.9 

22.65 

C16H2604,  Di-ad.-amyl  mesa- 

conate  (I)  kE  =  2.9  (89) 

t,  °C 

7  (air)  ±  0.3{ 

27.4 

29.16 

42.0 

27.96 

60.1 

26.45 

74.5 

25.26 

101.1 

23.16 

C15H26O6,  Tributyrin  (III)  (30) 

t,  °C 

7  (N2)  ±2f 

-20.5 

33.0 

+99.8 

25.5 

200.8 

18.3 

C+ILeOe,  Z-Diethyl  O-n-hep- 

toylmalate  (I, 

II)  kE  —  3.2 

(29 

,  44) 

7  (air  or 

t ,  °C 

vapor)  +0.3 

0 

32.6 

20 

30.9 

60 

27.4 

145 

20.0 

C16H38N,  Triisoamylamine  (I) 

kE  =  3.2  (83) 

t,  °C 

7  (?)  +0.5 

20 

24.5 

30 

23.6 

45 

22.3 

60 

21.1 

75 

19.8 

C1GH14O4,  0, 

o-Dimethoxy- 

benzil  (III) 

7  (air)  (96) 

CieHieNOo,  Anisaldazine  (III) 

(30) 

t,  °C 

7  (N2)  ±2f 

171 

32.1 

180.5 

31.2 

230.5 

26.8 

Ci6HisN203,  p-Azoxyphenetole 

(I)  (67) 

t,  °C 

7 

134.9 

30.77 

165.1 

28.44 

169.4 

28.06 

183.8 

27.01 

(HI) 

(SO) 

t,  °C 

7  (N2)t 

142.5 

31.6 

174.5 

28.6 

219 

25.2 

C16H22O4,  Diethyl  ethylbenzyl- 


malonat< 
t ,  °C 

0 

106 

206.5 

(III)  (30) 

7  (N2)  ±2f 
39.0 

28.1 

19.7 

CigHmOg,  Z-Die 
malate  (I,  II) 

t,  °C 

0 

20 

50 

100 

145 

ithyl  O-n-octoyl- 
kE  =  3.2(29,  44) 

7  (air  or 
vapor) 
32.5+0.2 
30.7+0.2 
28.1+0.3 
23.8+0.3 
20.3+0.3 

CicH^NbS,  Tr 
umthiocyanat 
t,  °C 

80 

100 

122 

isoamylammoni- 
e(I)A*  =  1.5  (88) 

7  (air)  ±0.3 
30.31 
29.39 
28.42 

C17H1 4O 3,  Dibe 
(6 

t,  °C 

109.5 

169.7 

nzoylacetone  (I) 
9)  ‘ 

7  +ca.  2.0 
35.3 

30.1 

C17H30O6, 

nonoylmalate 

(29, 

t,  °C 

0 

20 

50 

100 

145 

Z-Diethyl  O-n- 
L,  II)  kE  =  3.9 

44) 

7  (air  or 
vapor) 
32.5+0.4 
30.8  +  0.3 
28.1+0.3 
23.8+0.3 
20.3+0.3 

c18h15o4p,  t 

phate  ( 
t,  °C 

65.5 

74 

84 

riphenyl  phos- 
III)  (82) 

7  (air)  ±1§§ 

40.63 

39.64 

3S.71 

Ci8Hi5P,  Tripl 

(I)  kE  = 
t,  °C 

45.7 

68.8 

95.9 

107.1 

lenylphosphine 
3.3  (89) 

7  (air)  ±0.4 
42.04 

39.74 

36.94 

35.80 

CiaH+Sb, 

(I)  kE  =  2.9  a 

100°( 

t,  °C 

35.1 

63.1 

91.2 
103.0 

rriphenylstibine 
t  35°C;  3.6  at 

3  (89) 

7  (air)  ±0.3 
43.01 

40.37 

37.32 

36.08 

Ci8HisN20g,  ] 

benzoate 
t,  °C 

114 

140 

230 

llthyl  p-azoxy- 
(III)  (30) 

7  (N2)  ±2f 
27.0 

26.2 

25.3 

For  notes  f—  §  §  seep.  475. 


CisILeO-i,  Di-ad.-amy] 
phthalate  (I,  II)  (44,  89) 


t,  °C 

7  (air) 
±0.7$ 

kE 

20 

31.5 

3.3 

60 

28.6 

105 

25.2 

2.5 

Cl8H32  0  6, 

decoylmalate 
(2  9 

t,  °C 

0 

20 

50 

100 

145 

LDiethyl  O  r- 
(I,  II)  kE  =  3.7 

44) 

7  (air  or 
vapor) 
32.8+0.4 
31.0+0.4 
28.3+0.3 
23.0+0.3 
20.5+0.3 

C13H34O2,  Oleic  acid  (II) 

(18,  20) 

At  20°C,  7  (air)  =  32.50  +  0.3 

C18H34O3,  Ricinoleic  acid  (II) 
(18) 

At  16°C,  7  (air)  =  35.81  ±  0.3 

Ci8Hig,  Triphc 

( 

At  125°C,  kE 
kE 

t,  °C 
108.7 

130.5 
154.0 
208.2 

229.6 

278.7 
335.5 

mylmethane  (I) 

56) 

=  2.1;  at  300°C, 
=  1.5 

7  +ca.  1 

33.8 

31.4 

28.8 

24.5 

23.0 

19.2 

15.4 

C19HigO,  Trif 
(I)  kE  = 
t,  °C 

165.8 

190.5 

)henyl  carbinol 
2.2  (28) 

7  ±0.4 

30.38 

28.67 

C2oH3804,  Diis 
(I)  kE  = 
t,  °C 

23.5 

35.9 

52.0 

64.8 

80.5 

95.1 

oamyl  sebacate 
3.4  (90) 

7  (air)  ±0.3 
30.86 

29.83 

28.50 

27.50 

26.23 

25.08 

C2oH44IN, 
ammonium  iod 
(s 

t,  °C 

99.5 

109.5 
119.0 

130.5 

Tetraisoamyl- 
ide  (I)  kE  =  1.8 
8) 

7  (air)  ±0.3 
27.27 

26.84 

26.39 

25.88 

C2iH21N,  Trib 
kE  =  i 
t,  °C 

95 

105 

120 

135 

enzylamine  (I) 

5.6  (83) 

7  (?)  ±0.5 

33.7 

32.8 

31.3 

29.8 
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C21H23N03,  Ethyl  p-ethoxy- 

C33H62  0  6,  Tricaprin  (III)  (30) 

benzalamino 

-a-methylcinna- 

t,  °C 

Y  (NO  ±2t 

mate  (III)  (30) 

35.4 

27.6 

t,  °C 

Y  (N2)  ±2f 

121 

23.0 

85 

28.7 

201.2 

18.8 

123.7 

28.3 

C34H50O2,  Cholesteryl  benzoate 

179 

27.7 

(I)  (67) 

C21H3806,  Tricaproin  (III)  (30) 

t,  °c 

Ttt 

t,  °C 

Y  (N2)  +2| 

147.4 

23.8 

-20 

33.4 

177.2 

22.9 

+99.8 

25.3 

181.4 

22.9 

200 

19.6 

210.2 

21.8 

C22H42O3,  Isobutyl  ricinoleate 

C39H74Og,  Trilaurin  (III)  (30) 

(I)  kE  = 

3.4  (87) 

t,  UC 

Y  (NO  ±2| 

t,  °C 

Y  (air)  +0.3 

64.7 

29.2 

23 

31.30 

139 

25.1 

55.5 

28  81 

200 

22.1 

85.3 

26.49 

CsiHgsOe,  Tripalmitin  (I) 

kv  =  5.4  (87) 

4fiO 2j  QrCt. 

-Amyl  stearate 

t,  °C 

y  (air)  +0.3 

(1,  11)  kE  = 

3.5  (29,  44) 

55.7 

29.47 

Y  (air  or 

65.9 

28.78 

t,  °C 

vapor)  ±0.3{ 

76.9 

27.98 

30 

29.1 

87.6 

27.19 

50 

27.6 

96.7 

26.56 

100 

24.0 

115.3 

25.32 

150 

20.4 

C57H104O6,  Triolein  III)  (30) 

C26.H.64,  n-Hexacosane  (1) 

t.  °C 

Y  (NO  ±2f 

kE  = 

3.9  (70) 

17 

40.1 

t,  °C 

+tt 

99.8 

29.3 

91.7 

24.8 

200.6 

25.0 

121.8 

22 . 5 

C 57H 1 10O 6,  Tristearin  (I) 

158.3 

19.9 

kr.  =  5.5  (87,  92) 

C27H60O6,  Tricaprylin  (III)  (30) 

Y  (air  or 

t,  °C 

Y  (Ns)  ±2f 

t,  °C 

vapor) 

0 

30.1 

60 

29.6 

99.8 

25.1 

100 

26.8 

200.2 

19.7 

130 

24.7 

C30H62O,  Myricyl  alcohol  (I) 

C6oHi22,  n-Hexacontane  (I) 

kE  — 

4.2  (70) 

kE  = 

5.5  (70) 

OK 

O 

O 

Tit 

t,  °C 

Ttt 

95.3 

26.2 

115.4 

24.2 

131.3 

23.4 

159.9 

21.6 

158.2 

21.6 

190.6 

19.8 

For  notes  t~§§  see  P-  475. 


LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(!)  Aston  and  Ramsay,  4>  65  :  167;  94.  (2)  Atkins,  4,  99  :  10;  11.  (3)  Bennett 

and  Mitchell,  7,  84;  475;  13.  (4)  Berthoud,  42,  16 :  429;  18.  («)  Berthoud, 

42,  20:  77;  23.  («)  Berthoud,  42,  21:  143;  24.  (?)  Bolle  and  Guye,  42,  3: 

38;  05.  (8)  Bredig  and  Teichmann,  9,  31:  449;  25.  (9)  Clark  and  Mann, 

141,  52:  157;  22. 

rio)  Drucker,  7,  52:  641;  05.  O1)  Dutoit  and  Fath,  43,  Is  358;  03.  (12) 

Dutoit  and  Friederich,  27,  19:  321;  98.  (13)  Dutoit  and  Friederich,  149, 

9:  105;  00.  (14)  Dutoit  and  Mojoiu,  42,  7:  169;  09.  (15)  Elisseev  and 

Kurbatov,  S3,  41:  1426;  09.  (16)  Getman,  11,  44 :  145;  10.  (n)  Guye  and 

Baud,  149,  11:  449;  01.  (i«)  Hardy,  5,  88:  303;  13.  (19)  Harkins  and 

Brown,  1,  41:  449;  19. 

(20)  Harkins,  Brown  and  Davies,  1,  39:  354;  17.  (21)  Harkins  and  Cheng,  1, 

43:  35;  21.  (22)  Harkins  and  Clark,  0.  (23)  Harkins,  Clark  and  Roberts, 

1,  42:  700;  20.  (24)  Harkins  and  Ewing,  1,  41:  1977;  19.  f24-1)  Harkins 

and  Ewing,  1,  42:  2539;  20.  (2S)  Harkins  and  Feldman,  1,  44:  2665;  22. 

(26)  Harkins  and  Thatcher,  0.  (27)  Herzen,  149,  14:  232;  02.  (2«)  Hewitt 

and  Win  mill,  4,  91:  441;  07.  (29)  Homfray  and  Guye,  42,  1:  505;  03. 

(3>)  Jaeger,  93,  101:  1;  17.  (31)  Kremann  and  Meingast,  57,  35:  1323;  14. 

(32)  Maass  and  Boomer,  1,  44:  1709;  22.  (33)  Maass  and  Hatcher,  1,  42: 

2548;  20.  (34)  Maass  and  Wright,  1,  43:  1098;  21.  (38)  Marchand,  42, 

11 :  573;  13  (36)  Mayes  and  Partington,  4<  1926:  2594.  (37)  Mitchell  and 


Smith,  4,  103:  489;  13.  (38)  Morgan,  Carter  and  Duck,  4 ,  127:  1252;  25. 

(39)  Morgan  and  Chazal,  1,  35:  1821;  13. 

(40)  Morgan  and  Daghlian,  1,  33:672;  11.  (41)  Morgan  and  Egloff,  1,  38:  844; 

16.  (42)  Morgan  and  Evans,  1,  39:  2151;  17.  (43)  Morgan  and  Griggs,  1, 

39:2261;  17.  (4  4 )  Morgan  and  Kramer,  1,  35 :  1834;  13.  (4  5)  Morgan  and 

McAfee,  1,  33:  1275;  11.  (4«)  Morgan  and  Neidle,  1,  35:  1856;  13.  (47) 

Morgan  and  Owen,  1,  33:  1713;  11.  (48)  Morgan  and  Scarlett,  1,  39:  2275; 

17.  (49)  Morgan  and  Schwartz,  1,  33:  1041;  11. 

(50)  Morgan  and  Stone,  1,  35:  1505;  13.  (51)  Morgan  and  Thomssen,  1,  33: 

657;  11.  (S2)  Morgan  and  Woodward,  1,  35 :  1249;  13.  (53)  Muller,  7,  86 : 

177;  14.  (54)  Paterno  and  Mazzucchelli,  36,  50  I:  30;  20.  (5S)  Poma,  36, 

41  II:  518;  11.  (66)  przyluska,  42,  7 :  511 ;  09.  (67)  Quincke,  8,  135 :  621 ; 

68.  (S8)  Ramsay  and  Aston,  5,  56:  162,  182;  94.  7,  15:  89,  98;  94.  (59) 

Ramsay  and  Aston,  Trans.  Roy.  Irish  Acad.,  32 A :  93;  02. 

(66)  Ramsay  and  Shields,  62,  184:  647;  93.  (6t)  Ramsay  and  Shields,  4<  63: 

1089;  93.  (62)  Renard  and  Guye,  42,  5:  81;  07.  (63)  Richards  and  Carver, 

1,  43:  827;  21.  (64)  Richards  and  Coombs,  1,  37:  1656;  15.  (®5)  Richards 

and  Mathews,  1,  30:  8;  08.  (66)  Richards,  Speyers  and  Carver,  1,  46:  1196; 

24.  (67)  Schenck,  7,  25:  337;  98.  («8)  Schenck,  13,  316:  1;  01.  (") 

Schenck  and  Ellenberger,  25,  37 :  3443;  04. 

(7  0)  Schenck  and  Kintzinger,  70,  42:  759;  23.  (71)  Schenck,  Mihr  and  Banth- 

ien,  25,  39:  1506;  06.  (72)  Schiff,  13,  223  :  47;  84.  (73)  Schiff,  36,  14 :  368; 

84.  (74)  Schiff,  25,  18:  1601;  85.  (75)  Sentis,  Ann.  Univ.  Grenoble,  27: 

593;15.  (76)  Smith,  4,  105:  1703;  14.  (77)  Sugden,  4,  119 :  1483;  21.  (78) 

Sugden,  4,  121:  858;  22.  (29)  Sugden,  4,  125:  27;  24. 

(60)  Sugden,  4,  125:  32;  24.  (8»)  Sugden,  4,  125:  1167;  24.  (82)  Sugden, 

Reed  and  Wilkins,  4, 127:  1525;  25.  (82-4)  Sugden  and  Whittaker,  4,  127: 

1868;  25.  (82-6)  Sugden  and  Wilkins,  127 :  2517;  25.  (82-7)  Sugden  and 

Wilkins,  4,  1927:  139.  (83)  Turner  and  Merry,  4,  97:  2069;  10.  (84)  Ver- 
schaffelt,  168,  No.  18.  64V,  1895:74.  (85)  Verschaffelt,  168,  No.  28.  64V, 

1896:  94.  (66)  Verschaffelt,  Wiss.  Natuurk.  Tydschr.,  2:  231;  25.  (87) 

Walden,  7,  75:  555;  10.  (88)  Walden,  134,  8:  405;  14.  (89)  Walden  and 

Swinne,  7,  79:  700;  12. 

( 9 o)  Walden  and  Swinne,  7,  82  :  271;  13.  (90-5)  Weinstein,  Metron.  Beit.,  No.  6; 

89.  (91)  Whatmough,  7,  39:  129;  02.  (92)  Wilborn,  Jahresb.  Schles.  Ges. 

Vaterl.  Kultur,  1912:  56.  10,  4:  99;  21.  (93)  Worley,  4,  105:  260;  14. 

(94)  Worley,  4,  105:  273;  14.  (")  Sugden,  4,  1927:  1173.  (96)  Garner 

and  Sugden,  4,  1927:  2877.  (97)  Brunner,  8,  70:  481;  1847.  (98)  Morgan 

and  Davis,  1,  38:  555;  16.  (")  Volkmann,  8,  56:  457;  95. 

(loo)  Young  and  Gross,  Univ.  of  Chicago,  0.  (101)  Humphreys  and  Mohler, 

2,  2:  387;  95. 

SURFACE  TENSION  OF  SOLUTIONS 

Abbreviations  and  Symbols;  v.  further  p.  433 
M  =  Moles  per  kg  solvent. 

M /ls  =  Moles  per  liter  solution. 
g/l„  =  grams  per  liter  solution. 
xa  =  Mole  fraction  of  A. 

Contents 

Aqueous  solutions 

One  solute.  Page 

»-Table .  463 

C-Table .  466 

Two  or  more  solutes .  470 

Non-aqueous  solutions. 

One  solute .  470 

Two  or  more  solutes .  474 

The  values  for  pure  liquids  which  appear  in  the  tables  of  this 

section  are  not  the  best  values  but  are  those  obtained  with  the 
liquid  actually  used  in  preparing  the  solutions  (corrected,  however, 
for  obvious  errors,  such  as  the  use  of  too  small  a  tube  for  the  larger 
tube  in  the  capillary-height  method).  The  use  of  these  values  is 
necessary  in  order  to  give  the  best  values  of  Ay  and  the  proper 
shape  to  the  Y-composition  curves. 

See  p.  474,  475  for  effect  of  various  inorganic  gases  and  p.  475 
for  effect  of  organic  vapors  on  the  surface  tension  at  the  interface, 
liquid — gas. 

Aqueous  Solutions,  One  Solute 

&-Table,*  Standard  Arrangement  ( v .  Vol.  Ill,  p.  viii) 

*  Very  dilute  aqueous  salt  solutions  have  been  studied  by  Gradenwitz  (>  5» 
22)  and  Kleine  (22>  2S).  The  results  of  these  workers  indicate  that  d>/dM 
decreases  as  M  increases.  The  value  of  Ay  found  by  them  for  relatively  large 
values  of  M  do  not  agree  well  with  reliable  modern  determinations.  Therefore, 
their  results  are  not  reproduced  in  these  tables.  Until  their  work  is  repeated 
the  shape  of  the  Ay-M  curves  in  dilute  solutions  (M  <  0.2)  will  remain  uncertau. 
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INTERNATIONAL  CRITICAL  TABLES 


h2o2 

(I)  (32) 

Wt.  % 

It  (air)  ±ca.  0.3 

o°c 

0.00 

75.64 

12.54 

76.06 

27.22 

76.41 

34.58 

76.70 

56.06 

77.46 

86.31 

78.46 

18°C 

0.00 

72.97 

12.78 

73.37 

28.14 

73.82 

44.31 

74.28 

60.83 

74.88 

90.66 

75.82 

HC1,  20°C  (I,  II)  (44,51,61) 

M 

Ay  (air) 

0.5 

-0.16+0.1 

1.0* 

-0.28+0.1 

2.0 

-0.48+0.2 

4.0 

-0.85+0.3 

8.0 

-1.25+0.3 

9.0 

-2.2  ±0.3 

17.7 

-6.8  +1.5 

*  0°  and  30°C  for  M  =  1  (33). 

HBr,  18°C  (I)  (51) 

M 

Ay  (air)  +0.2 

0.699 

-0.38 

1.497 

-0.69 

H2S04, values  of  y  (air  or  vapor) 

(I,  II)  (34, 

5i);  v  Fig.  2 

98.5%  (I,  II)  (1,  34,  51) 

Y  (air  or 

t,  °c 

vapor) 

10 

55.5+0.5 

20 

55.1+0.5 

100 

52.5  +  1.0 

150 

51  +2.0 

200 

49  +2.0 

250 

46  +2.0 

HN03,  15-20°C  (I,  III) 

(44,  51,  64) 

M 

Ay  (air) 

0.7 

-0.6+0. 2 

1.5 

-1.1+0. 2 

2.8 

—  1 .8  ±0.5 

8.5 

—4.4  ±1.0 

99.8%  (I)  (i) 


t,  °C 

11.6 

46.2 

78.2 

Y  ±co.  2.0 
42.7 

37.2 

32.6 

NH4OH,  18°C(I,V)  (7,51,55,70) 

M 

Ay  (air) 

0.5 

-  1 .35  ±0.3 

1.0 

-  2.35  ±0.3 

1.5 

-  3.1  ±0.3 

3.0 

-  5.2  ±0.3 

6.0 

-  7.8  ±0.4 

10.0 

-10.1  ±0.5 

15.0 

-12.0  ±0.5 

20.0 

-13.4  ±0.5 

23.0 

-14.0  ±0.5 

34.0 

-16.0  ±0.5 

NH4NO3,  20  and  100°C  (I,  II, 


III,  IX)  (12 

33,  48,  51,  54) 

M 

Ay  (air) 

9.5 

0.5  ±0.1 

1.0 

1.0  ±0.1 

2.0 

1.9  ±0.1 

3.0 

2.77±0. 15 

4.0 

3.58  ±0. 15 

5.0 

4.34+0.2 

6.0 

5.07+0.2 

8.0 

6.40+0.2 

10.0 

7.55+0.2 

12.0 

8.57+0.2 

14.0 

9.37+0.2 

NHiCl  (I, 

II,  III,  IX) 

(12,  14,  25,  33,  51,  54,  61) 

o°c 

1.0 

1.39  ±0.3 

20°C 

0.025 

0.05  ±0.03 

0.1 

0.155+0.03 

0.25 

0.355+0.03 

0.5 

0.71  ±0.05 

1.0 

1.39  ±0.10 

10,  20  and  30°C 

2.0 

2.6  ±0.2 

3.0 

3.7  ±0.2 

4.0 

4.8  ±0.2 

5.0 

5.8  ±0.2 

6.0 

6.9  ±0.2 

6.7 

7.6  ±0.2 

NH.Br,  15-20°C  (I)  (51,  59) 

0.7 

0.94+0  1 

1.5 

1.9  ±0.1 

2.25 

2.7  ±0.2 

NHJ,  18°C  (I)  (5i) 


0.7 

1.5 

0.52+0.2 

1.11+0.2 

(NH4)2S04,  10- 

-20°C  (I,  III,  IX) 

(12,  51,  54) 

0.5 

1.09+0.1 

1.0 

2.17+0.2 

2.0 

4.35+0.3 

3.0 

6.50+0.3 

4.0 

8.67+0.3 

4.8 

10.38+0.3 

H3P04  (33) 


(NH4)2HPQ4  (54) 


Pb(NOs)2,  15°C  (III,  IX) 

(12,  54) 


0.5 

0.90+0.2 

1.1 

2.00+0.3 

Pb(C2H302)2,  Acetate  (38) 


ThOH  (10) 


ZnCl2,  12.5°C  (IX)  (54) 
0.530  |  1.47+0.4 

ZnS04  (I,  III,  IX)  10-30°C 

(12,  43 

,  54,  61) 

0.25 

0.5  ±0.05 

0.5 

0.98+0.1 

1 .0 

1.96+0.15 

2.0 

4.3  ±0.2 

2.4 

5.3  ±0.2 

ZnSO  4. — ( Continued ) 


M 

2.75 

5.25 

Ay  (air) 

6.3  ±0.2 
11.7  ±? 

Zn(NQ3)2,  21°C  (IX)  (54) 

2.31 

4.85  +  1.0 

40°C  (II)  (4i) 

0.6 

1.5  +ca.  0.3 

1.1 

3.0 ±ca.  0.5 

2.8 

7 . 8  ±  ca.  1.0 

4.2 

11 . 5  ±ca.  1.5 

5.2 

13. 7  ±ca.  1.5 

6.3 

15.3  +ca.  2.0 

Zn(C2H3Q2)2,  Acetate  (38) 


CdCl2,  20°C  (II)  (13,  33) 

0.5 

0.9+0. 1 

1.0 

1.7+0. 2 

2.5 

4. 1+0. 3 

4.0 

6. 4+0. 3 

5.8 

8. 8  +  0. 4 

CdS04,  15°C  (I)  (59) 

0.355 

0.96+0.5 

0.710 

1.37+0.5 

Hg(CN)2  (V,  IX)  (54,  55) 
For  0.25  M,  Ay  (air)  from  15  to 
20°C  =  -0.28  ±  0.15 


CuCl2  (54) 


CuS04,  10-30°C  (I,  III,  IX) 

(12,  43,  44,  54,  61  ) 


M 

Ay  (air) 

0.2 

0.37+0.05 

0.5 

0.92+0.1 

1.0 

1.83+0.1 

1.2 

2.20  +  0.1 

Cu(CH02)2,  Formate  (38) 

AgNOs  (II,  III,  IX)  (13,  48,  54) 

Ay  (air) 

M 

20°C 

100°C 

0.5 

0.64+0.1 

1.0 

1.23+0.2 

1.3+0. 2 

2.0 

2.31  ±0.3 

3.0 

3.28+0.4 

3. 8  +  0. 4 

5.0 

4.95+0.3 

5. 9+0. 4 

6.2 

5.85  +  0.2 

7. 2+0. 5 

MnCl2,  18°C  (I,  IX)  (44,  54) 


M 

Ay  (air) 

0.5 

1.49+0.2 

1.0 

2.97  +  0.2 

2.0 

5.92+0.2 

3.0 

8.90  +  0.3 

4.0 

11.84+0.3 

4.8 

14.20  +  0.4 

MnS04,  15-18°C  (I,  III,  IX) 

(54,  59,  64) 

0.5  1.05+0.3 

10  2.1  +0.5 
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Mn(CsHiOj)2,  Lactate  (38) 


FeCl3,  15-20°C  (I)  (44) 

M 

Ay  (air) 

3.30 

6.6  ±0.5 

5.24 

12.0+0.5 

FeS04,  20°C  (III,  IX)  (12,  54) 

0.5 

0.75+0.2 

1.0 

1.55+0.4 

1.5 

2.30+0.5 

Fe2(C204)3, 

Oxalate  (38) 

C0SO4,  15 

°C  (I)  (39) 

0.355 

0.79+0.3 

0.713 

1.56+0.3 

NiS04,  15°C  (I)  (59) 

0.354 

0.80+0.3 

0.707 

1.54+0.3 

ai2(so4)3 

(IX)  (54) 

M  = 

0.561 

t,  °C 

Ay  (air) 

20.5 

1.91+0.4 

16.25 

1.86+0.4 

MgCl2  (I,  IX) 

(14,  25,  54,  61) 

M 

Ay  (air) 

20°C 

0.025 

0.09+0.02 

0.05 

0.17+0.02 

0.1 

0.32+0.03 

0.25 

0.78+0.04 

0.5 

1.52+0.05 

1.0 

3.04+0.1 

2.0 

6.35+0.3 

3.0 

10.23+0.5 

3.65 

12.95  +  0.5 

10  and  30°C 

1.0 

3.04  +  0.2 

2.0 

6.35+0.3 

3.0 

10.23+0.5 

MgS04  (I, 

II,  III,  IX) 

(12,  25,  43,  54,  61);  cf.  (33) 

10°C 

1.0 

2.10+0.1 

2.0 

4.57+0.1 

20°C 

0.025 

0.08  +  0.03 

0.05 

0.15  +  0.05 

0.1 

0.26  +  0.06 

0.25 

0.53+0.05 

0.5 

1.03+0.05 

1.0 

2.10+0.1 

2.0 

4.57+0.1 

2.7 

6.52+0.2 

30°C 

1.0 

2.10+0.1 

2.0 

4.57+0.1 

4.2 

(8.1  ±3.0) 

Mg(CH02)2,  Formate  (38) 

Mg  (C2H302)2,  Acetate  25°C  (I) 


(50);  cf.  (54) 


0.45 

0.9±ca.  0.5 

1.14 

0.4±ca.  0.5 

2.16 

+0. 1  ±ca.  0.5 

3.22 

—  1 . 4  ±  ca.  0.5 

4.55 

—  2.3  ±ca.  0.5 

CaCl2  (I,  II,  IX) 

(14,  16,  41,  54,  61) 


M 

Ay  (air) 

10°C 

0 

5 

1 

52+0 

2 

1 

0 

3 

2 

±0 

3 

2 

0 

6 

9 

±0 

4 

3 

0 

11 

0 

±0 

3 

4 

0 

14 

95+0 

2 

25°C 

0 

1 

0 

35+0 

03 

0 

25 

0 

78+0 

03 

0 

5 

1 

52+0 

1 

1 

0 

3 

2 

±0 

15 

2 

0 

6 

9 

±0 

2 

3 

0 

11 

0 

±0 

2 

4 

0 

14 

95+0 

2 

5 

0 

18 

4 

±0 

3 

7 

0 

25 

1 

±0 

5 

11 

2 

35 

±4 

0 

_ CaSP4  (55) _ 

Ca(CH02)2,  Formate  (38>  59) 


Ca(C2H302)2,  Acetate  (38>  59) 


SrCl2  (I,  IX)  (14,  25,  54,  61) 

20°C 

0.025 

0.10+0.02 

0.05 

0.18  +  0.02 

0.1 

0.35+0.03 

0.25 

0.82+0.05 

0.5 

1.62+0.1 

1.0 

3.25  +  0.1 

1.5 

5.00+0.15 

2.0 

6.76  +  0.2 

2.6 

8.87+0.2 

10  and  30°C 

0.5 

1.62+0.1 

1.0 

3.25  +  0.1 

1.5 

5.00+0.15 

Sr(N03)2  23.7°C  (IX)  (54) 

0.561 

1.27+0.4 

Sr(CH02)2,  Formate  (38) 


Sr(C2H302)2,  Acetate  (IX)  (54) 
At  12.6°C,  A7  (air)  =  0.4  ±  0.3 
for  0.561  M 

Ba(OH)2  (10) 


BaCl2  (I,  II,  IX)  (14,  25,  54, 
61);  cf.  (33) 

20°C 


0.05 

0.19+0.05 

0.1 

0.33+0.05 

0.25 

0.78+0.05 

0.5 

1.51  ±0.1 

1.0 

2.97+0.2 

1.7 

5.02+0.3 

10  and  30°C 

0.5 

1.51  ±0.1 

1.0 

2.97+0.2 

1.7 

5.02+0.3 

Ba(N03)2,  20 

-50 °C  (II,  IX) 

(33 

,  54) 

0.3 

0.6  +  0. 2 

0.5 

1.0+0. 3 

Ba(CH02)2,  Formate  (38>  59) 


Ba(C2H302)2,  Acetate  (59) 


Ba(C6H£)02)2,  Isovalerate  (56) 

LiOH,  18°C  (I)  (51);  Cf.  (io) 

M 

Ay  (air) 

0.7 

1.19+0.2 

1.5 

2.46+0.2 

LiCl,  20°C  (I,  II)  (is,  20,  si) 

0.5 

0.81  ±0.03 

1.0 

1.63+0.05 

1.5 

2.43+0.10 

2.0 

3.26+0.1 

4.0 

6.70  +  0.2 

8.0 

13.53+0.2 

13.0 

20.77+0.3 

19.4 

28.01+0.4 

LiBr,  18°C  (I)  (51) 

0.7 

0.94+0.2 

1.5 

1.95+0.2 

Lil,  18°C  (I)  (51) 

0.7 

0.54+0.2 

1.5 

1.17+0.2 

Li2S04,  18°C  (I)  (51) 

0.7 

1.82+0.2 

1.5 

4.04+0.2 

LiN03,  18°C  (I)  (51) 

0.7 

0.89+0.2 

1.5 

1.82+0.2 

LiCH02  Formate  (38) 

NaOH,  18°C  (I)  (L  si);  cf.  (io) 

0.7 

1. 3+0.1 

1.5 

2. 8+0. 2 

5.0 

10.0  +  0.4 

7.0 

14.7+0.4 

11.0 

22.8  +  1.0 

14.0 

27.6  +  1.0 

NaCl  (I,  II,  III,  IX)  (12, 13, 14, 

15,  19,  33,  51,  54,  61,  64) 

0°C 

0.5 

0.82  ±0.2 

1.0 

1.64  ±0.2 

2.0 

3.28  ±0.2 

3.0 

4.90  ±0.3 

20°C 

0.025 

0.055  +  0.02 

0.05 

0.09  ±0.02 

0.1 

0.17  ±0.02 

0.25 

0.42  ±0.03 

0.5 

0.82  ±0.05 

1.0 

1.64  ±0.05 

2.0 

3.28  ±0.1 

3.0 

4.90  ±0.1 

4.0 

6.54  ±0.15 

5.0 

8.17  ±0.2 

6.0 

9.80  ±0.2 

10  and  30°C 

0.5 

0.82  ±0.1 

1.0 

1.64  ±0.1 

2.0 

3.28  ±0.15 

3.0 

4.90  ±0.2 

4.0 

6.54  ±0.2 

5.0 

8.17  ±0.2 

6.0 

9.80  ±0.2 

NaC103,  15°C  (V,  IX)  (54,  55) 


M 

Ay  (air) 

0.5 

0.30+0.2 

1.7 

0.96  +  0.4 

NaBr,  20°C  (I,  IX)  (51,  54) 

0.5 

0.65+0.2 

1.0 

1.30+0.2 

1.5 

1.97+0.2 

2.9 

3.80+0.4 

Nal  (I,  II)  (33,  51) 

0°C 

1.0 

1.01  ±0.3 

20°C 

0.7 

0.70+0.1 

1.0 

1.01  ±0.2 

1.5 

1.52+0.2 

30°C 

1.0 

1.01  ±0.2 

Na2S04  (I, 

II,  III,  IX) 

(12,  33,  43,  44,  51,  54,  61) 

0°C 

0.5 

1.36  +  0.4 

10°C 

0.2 

0.54+0.1 

0.5 

1.36  +  0.1 

20°C 

0.2 

0.54+0.1 

0.5 

1.36+0.1 

1.0 

2.73+0.1 

30°C 

0.5 

1.36  +  0.1 

1.0 

2.73  +  0.2 

Na2S203,  40°C  (II)  (41) 

0.49 

1.5  ±ca.  25% 

1.00 

2.8+  ca.  25  % 

3.04 

9.3 ±ca.  25% 

5.04 

16.3  ±ca.  25% 

8.34 

23. 9 ±ca.  25% 

9.73 

27.0  ±ca.  25% 

11.18 

28.8  ±ca.  25% 

R'aHSCL,  13.4°C  (IX)  (54) 

0.561 

1.67+0.4 

NaNOs,  (I,  II,  III,  IX) 

(12,  33,  43,  51,  61) 

0°C 

1.0 

1.2  ±0.2 

10°C 

0.25 

0.30+0.05 

0.5 

0.60+0.05 

1.0 

1.20+0.1 

2.0 

2.37+0.2 

3.0 

3.50+0.2 

4.0 

4.60+0.4 

5.0 

5.63+0.6 

6.0 

6.60+0.6 

20°C 

0.025 

0.04  +  0.02 

0.05 

0.07+0.02 

0.1 

0.12  +  0.03 

0.25 

0.30+0.05 

0.5 

0.60+0.05 
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NaNOs.— 

-( Continued ) 

M 

Ay  (air) 

20  and  30°C 

1.0 

1.20+0.1 

2.0 

2.37+0.2 

3.0 

3.50+0.2 

4.0 

4.6  ±0.4 

5.0 

5.63+0.6 

6.0 

6.6  ±0.6 

7.0 

7.5  ±0.6 

10.0 

9.9  ±0.6 

12.2 

11.3  ±0.6 

Na3P04,  16.5°C  (III)  (12) 

0.28 

0.83+0.3 

0.34 

0.96  +  0.3 

0.42 

1.20+0.3 

Na2HP04  (II,  IX)  (33,  54) 

For  0.4  M,  Ay  (air)  from  18  to 

30°C  =  0.81  ±  0.2 

Na2HAsQ4 

(IX)  (54) 

20.0°C 

0.28 

0.64  +  0.4 

21.9°C 

0.561 

1.27+0.4 

Na2COs  (I,  II,  III) 

(12,  43,  51,  61);  cf'  (10,  38) 

10°C 

0.25 

0.65+0.1 

0.5 

1.28+0.1 

1.0 

2.65+0.15 

20°C 

0.25 

0.65+0.1 

0.5 

1.28  +  0.1 

1.0 

2.65+0.15 

1.5 

4.0  ±0.2 

30°C 

1.0 

2.65+0.15 

NaHCOs  (II)  (5) 

For  0.5  M,  y  (air)  at  25°C  = 
1.0  ±  0.3 

NaCHCb,  Formate  (38,  59) 
NaC2H302,  Acetate  (38>  59) 
Na2C204,  Oxalate  (38) 
Na2C4H4C>6,  Tartrate  (38) 
NaC4H702,  Butyrate  (38) 
NaCyHoO.i,  Salicylate  (38) 
Na2Cr04,  30°C  (II)  («) 


M 

Ay  (air) 

0.51 

1 . 4  ±  ca.  25% 

1.95 

6 . 1  ±  ca.  25  % 

3.31 

1 1 . 4 ± ca.  25% 

5.10 

19.7 ±ca.  25% 

6.12 

25.3 ±ca.  25% 

6.99 

27.4 ±ca.  25% 

KOH,  15-18°C  (I)  (51,  59);  cj' 
(1°) 


0.5 

0.89+0.2 

1.0 

1.78+0.2 

1.5 

2.67+0.2 

2.0 

3.53  +  0.3 

3  8 

6.7  ±0.5 

KC1  (I,  II,  III,  IX) 


(12,  13,  14,  15,  33,  51,  54,  61) 

M 

Ay  (air) 

0°C 

1.0 

|  1.4  ±0.3 

20°C 

0.1 

0.155  +  0.02 

0.25 

0.36  ±0.02 

0.5 

0.70  ±0.05 

1.0 

1.4  ±0.1 

10,  20  and  30°C 

2.0 

2.78  ±0.1 

3.0 

4.15  ±0.1 

4.0 

5.50  ±0.2 

4.4 

6.03  ±0.2 

KClOa  (V, 

IX)  (54,  55) 

For  0.56  M,  Ay  (air)  at  25°C  = 

0.25 

±  0.2 

KC104  (55) 

KBr  (I,  II,  V,  IX) 

(33,  51 

,  54,  55) 

20°C 

0.5 

0.67+0.1 

1.0 

1.32+0.1 

1.5 

1.99+0.2 

3.0 

3.97  +  0.3 

4.8 

6.31  ±0.4 

0  and  30°C 

1.0 

1.32+0.2 

KI  (I,  II,  IX)  (33»  51,  54) 

20°C 

0.5 

0.42+0.1 

1.0 

0.85+0.1 

1.5 

1.26  +  0.2 

3.0 

2.51  ±0.3 

4.0 

3.35+0.3 

6.2 

5.20+0.3 

0  and  30°C 

1.0 

0.85+0.2 

K2S04  (I, 

II,  III,  IX) 

(12,  33,  43,  44,  51,  54,  61) 

10  and  20°C 

0.25 

0.63+0.1 

0.5 

1.29  +  0.1 

0.7 

1.79+0.1 

30°C 

0.5 

1.29+0.1 

KN02,  20°C  (III)  (48) 

36.02 

22.25±ca.  0.5 

30.07 

18.95 ±ca.  0.5 

22.61 

15.25  ±ca.  0 . 5 

17.67 

1 2. 25 ±ca.  0.5 

11.75 

8.95  +  ca.  0.5 

8.002 

6.75  +  ca.  0.5 

5.036 

4 . 65  ±  ca.  0.5 

2.938 

3.25+  ca.  0.5 

KN03,  10-30°C  (I,  III,  IX) 

(12,  15,  25,  43,  51,  54,  61) 

0.02 

0.03+0.02 

0.1 

0.11  ±0.03 

0.25 

0.26  +  0.04 

0.5 

0.51  ±0.05 

1.0 

1.03+0.1 

1.5 

1.55+0.1 

KNO3. — ( Continued ) 


M 

Ay  (air) 

2.0 

2.05+0.1 

2.5 

2.50+0.2 

3.9 

3.70+0.3 

K3P04  (33) 


kh2po4  (33) 


K2C03  (I,  II,  III) 

(12,  38,  43,  48,  51,  61) 

0°C 


0 

.25 

1  0 

.7 

±0 

.4 

10°C 

0 

.75 

2 

.20+0 

.3 

1 

.00 

2 

.98+0 

.3 

1 

.50 

4 

.6 

±0 

.3 

2 

.00 

6 

.3 

±0 

.3 

2 

.50 

8 

.1 

±0 

.7 

3 

.00 

10 

.1 

±0 

.7 

4 

.00 

14 

.4 

±0 

.7 

5 

.00 

19 

1 

±1 

.0 

6 

00 

24 

2 

±1 

0 

7 

50 

34 

0 

±1 

5 

20°C 

0 

50 

1 

46+0 

2 

0 

75 

2 

20  +  0 

2 

1 

00 

2 

98+0 

2 

1 

50 

4 

58+0 

2 

2 

00 

6 

32+0 

3 

2 

50 

8 

14  +  0 

4 

3 

00 

10 

1 

±0 

5 

4 

00 

14 

4 

±0 

6 

5 

00 

19 

1 

±0 

6 

6 

00 

24. 

2 

±1 

0 

7 

00 

29. 

8 

±1. 

5 

7. 

50 

32. 

6 

±1. 

5 

8. 

30 

38. 

0 

±2. 

0 

30 

3C* 

0. 

75 

2. 

20+0. 

3 

1. 

00 

2. 

98  +  0. 

3 

1. 

50 

4. 

6 

±0. 

4 

2. 

00 

6. 

3 

±0. 

8 

2. 

50 

8. 

1 

±1. 

0 

K2C03. — ( Continued ) 


M 

Ay  (air) 

30 

°C* 

3 

O 

o 

10.1 

±1 

0 

4 

00 

14.4 

±1 

0 

5 

00 

19.1 

±1 

0 

6 

00 

24.2 

±1 

0 

7 

00 

28.8 

±1 

5 

8 

30 

36.0 

±2 

0 

*  Ay  of  Reybinder  (48)  is  0.4  to  0.8 
dyne/cm  higher  at  30  than  at  10°C 
for  solutions  more  dilute  than  4.0  M. 
The  differences  are  of  the  opposite 
sign  and  much  larger  for  the  more 
concentrated  solutions. 

KCH02,  Formate  (38) 
KC2H302,  Acetate  (IX)  (54);c/. 
(38) 

For  0.56  M,  Ay  (air)  at  13.3°  = 
0.25  ±  0.4 


K2C4H4Of„ 

k3c6h5o7, 

KCN,  15.3 
M 

2.313 

Tartrate  (38) 
Citrate  (38) 

3C  (IX)  (54) 

Ay  (air) 
2.11+0.4 

KMn04  (54) 

K4Fe(CN)6,  0 
(33 

0.25 

0.55 

-30 °C  (II,  IX) 

,  54) 

0.85+0.2 

1.87+0.3 

K3Fe(CN)6  (IX)  (54) 


M 

Ay  (air) 

t,  °C 

0.2S0 

0.98+0.4 

12.35 

0.561 

0.86+0.4 

13.5 

0.561 

2.11+0.4 

19.8 

0.561 

1.86+0.4 

20.8 

K2Cr04,  10-15°C  (I)  (54,  59) 


M 

1.0 

2.3 


Ay  (air) 
2. 6+0. 5 
6. 0+0. 7 


K2Cr,07,  16°C  (IX)  (54) 
0.28  |  0.78+0.4 


(L -Table,  <L -Arrangement  ( v .  Vol.  Ill,  p.  viii) 

The  surface  tensions  of  aqueous  solutions  of  organic  acids  and 
of  the  higher  alcohols  as  determined  by  various  workers  are  not  in 
good  agreement.  The  disagreements  between  values  determined 
by  the  same  method  are  on  the  whole  as  great  as  when  different 
methods  are  used.  This  may  be  due  to  the  presence  of  small 
amounts  of  impurities,  incorrect  use  of  methods  of  measurement, 
and  in  some  cases  to  the  formation  of  semisolid  films  at  the  surface. 


CH202,  Formic  acid;  30°C  (II)  (39) 


Wt.  % 
1.00 
2.50 
5.00 
10.00 
15.00 
20.00 
25.00 
30.01 


y  (air) 

±0.5 

70.07 

68.38 

66.20 

62.78 

60.08 

57.92 

56.29 

54.76 


Wt.  % 
40.00 
50.00 
60.00 
70.00 
75.00 
80.01 
90.00 
100 . 00 


7  (air) 
±0.5 
51.97 

49.50 
47.16 
44.67 
43.40 
42.09 
39.34 

36.51 


15°C  (I)  (60) 


M/la 

y  (air) 
±0.5 

1.0 

68.88 

0.5 

70.60 

0.25 

71.96 

0.125 

72.51 

25  and  35°C  (I)  (8) 
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CH4N20,  Urea 


15°C  (I)  (59) 

g/U 

I  7  (air) 

100 

1.1  ±0.5 

200 

|  1 .2  ±0.5 

CH40,  Methyl 

alcohol 

30°C  (II)  (39) 

7  (air) 

Wt.  % 

±0.2 

1.011 

68 

.44 

2.500 

65 

.32 

4.997 

60 

.98 

9.994 

54 

.60 

15.00 

49 

.89 

20.00 

46 

.05 

25.00 

43 

.00 

29.98 

40 

.27 

39.98 

36 

.09 

50.00 

32 

.92 

60.00 

30 

.38 

70.00 

28 

.15 

75.00 

27 

.08 

80.03 

26 

.03 

90.01 

23 

.90 

100 . 00 

21 

.76 

y  (air)  15°C  (I)  (59) 

cf.  (60) 

CH5NO2,  Ammo- 

nium  formate  (38) 

C2HC1302,  Tri- 

chloroacetic  acid  (I) 

(8) 

7 

(air)  ±ca. 

Wt.  % 

2.0 

25°C 

35°C 

3.20 

66 . 84 

65 . 14 

3.81 

65. 90 

63 . 95 

8.56 

57.33 

55.50 

15.56 

48.9  7 

46 . 90 

40.16 

40.04 

39.16 

71.15 

37.67 

36 . 5  5 

86.84 

36.30 

35.50 

c2h2ci2o2, 

Di- 

chloroacetic  acid  (I) 

( 

8) 

7 

(air 

±ca. 

Wt.  % 

r 

25°C 

35°C 

3.17 

61.72 

61.20 

6.60 

54.74 

54.09 

13.03 

44.36 

44.02 

47.93 

40.48 

40.14 

98.42 

36.87 

35.35 

C2H20.i,  Oxalic  acid 
20°C  (II)  (2  4);  cf. 


(38,  60) 


M 

7  (air) 

+  ca.  0.5 

1.000 

71.86 

0.500 

72.07 

0.250 

72.23 

0.125 

72.41 

0.0625 

72.53 

C2H2O4.- 

— ( Cont’d ) 

7  (air) 

M 

±ca.  0.5 

0.0313 

72.61 

0.0156 

72.69 

0.00781 

72.71 

0 . 00390 

72.72 

C2H, 3Br02,  Bromo- 

acetic  acid;  a2  (air) 
22°C  (I)  (58) 


C2H3C102,  Chloro- 

acetic  acid  (I)  (8) 


7  ( 

url 

± 

ca. 

Wt. 

% 

2 

0 

25 

3C 

35 

°c 

3. 

35 

66. 

40 

65 

00 

7. 

70 

61 . 

22 

60 

00 

10. 

09 

58. 

91 

57 

89 

31. 

54 

50. 

34 

49 

44 

49. 

97 

47. 

68 

46 

69 

60 

01 

46. 

81 

45 

43 

72 

11 

45. 

09 

43 

95 

C2H40,  Acetalde¬ 
hyde 

22°C  (I)  (58) 


a 

2  (air) 

M/la 

+  2% 

4 

54 

0 

09471 

2 

27 

0 

1111 

1 

14 

0 

1240 

0 

568 

0 

1339 

0 

284 

0 

1405 

C2H402,  Acetic  acid 
30°C  (II)  (39) 


Wt.  % 

7  (air) 
±0.5 

0.000 

71.23 

1.000 

67.98 

2.475 

64.42 

5.001 

60.11 

10.01 

54.56 

14.98 

50.53 

20.09 

47.72 

30.09 

43-60 

40.11 

40.68 

49.96 

38.38 

60.05 

36.25 

69.91 

34.26 

79.88 

32.12 

100.00 

26.58 

15°C 

I)  (60) 

M/l 

7  (air) 
±0.5 

1 

60.90 

0.5 

65.06 

0.25 

68.64 

0.125 

70.78 

0 . 0625 

71.99 

C2H402. — ( Cont’d ) 

(I)  (8) 


Wt 

% 

7  (air)  ± 

2 

25 

°C 

35 

°C 

2 

17 

65 

32 

64 

16 

5 

94 

59 

06 

58 

03 

10 

99 

52 

79 

52 

12 

19 

25 

47 

89 

47 

05 

41 

49 

40 

19 

39 

23 

51 

84 

37 

81 

37 

04 

65 

25 

35 

15 

34 

16 

00 

CO 

08 

31 

11 

30 

28 

91 

37 

28 

88 

28 

03 

93 

53 

27 

87 

26 

90 

C2H402,  Methyl 

formate 

22°C  (I)  (58) 

a2  (air) 

m/i3 

±2% 

2.627 

0.07413 

1.313 

0.1033 

0.657 

0.1217 

0.328 

0.1330 

0.164 

0.1409 

0.082 

0.1458 

C0H5NO, 

Acetamide 

15°C  (I)  (60) 

7  (air) 

M/ls 

±2% 

1.0 

69.79 

0.5 

71.60 

0.25 

72.59 

0.125 

73.04 

CoHeO,  Ethyl 

alcohol 

15°C  (I)  (59);  Cf. 

(6°) 

7  (air) 

Wt.  % 

±0.4 

1.96 

64.60 

3.85 

58.37 

9.09 

49.96 

16.7 

41.74 

33.3 

32.39 

44.4 

29.68 

100.0 

22.88 

O 

O 

CM 

:n)  (2) 

7  (air) 

Wt.  % 

±0.3 

0.00 

72.20 

2.72 

60.79 

5.21 

54.87 

11.10 

46.03 

20.50 

37.53 

30.47 

32.25 

40.00 

29.63 

50.22 

27.89 

59.58 

26.71 

68.94 

25.71 

77.98 

24.73 

87.92 

23.64 

92.10 

23.18 

97.00 

22.49 

100.00 

22.03 

CoHeO.— (Cont’d) 
30°C  (II)  (39) 


7  (air) 

Wt. 

% 

± 

0.2 

0 

000 

71 

23 

0 

979 

66 

08 

2 

143 

61 

56 

4 

994 

54 

15 

10 

385 

45 

88 

17 

979 

38 

54 

25 

00 

34 

08 

29 

98 

31 

89 

34 

89 

30 

32 

50 

00 

27 

45 

60 

04 

26 

24 

71 

85 

25 

05 

75 

06 

24 

68 

84 

57 

23 

61 

95 

57 

22 

09 

100 

00 

21 

47 

C2H602,  Glycol 
15°C  (I)  (60) 


7  (air) 

M/1. 

+  2% 

1 

0 

70.94 

0 

5 

72.36 

0 

25 

73.02 

0 

125 

73.27 

C2H7NO 

2,  Ammo- 

nium  acetate 

(38) 

C2H 

sN20 

4,  Ammo- 

nium  oxalate  ( 

38) 

C3H4O4, 

Malonic 

acid;  7  ( 

air)  15°C 

(I) 

(6  °) ; 

20°C  (II)  (2 

4) 

c3h£ 

O,  Allyl  alcohol 

15°C  (I)  (60) 

-v  (air) 

M/la 

+  2% 

1.0 

51 

49 

0.5 

59 

08 

0.25 

64 

94 

0.125 

68 

73 

0.0625 

70 

85 

0.03125 

72 

29 

c3h6o, 

Propion- 

aldehyde 

;  a 2  (air) 

22°C  (I)  (58) 

C3H60, 

Acetone 

(II) 

(40) 

Wt. 

7  (air)  + 

0.2 

% 

0°C 

25°C 

45°C 

0 

75.76 

71.95 

68.69 

5 

59.54 

55.45 

52.52 

10 

53.24 

48.94 

45. 87 

20 

45.21 

41.11 

38.14 

25 

42.33 

38.25 

35.24 

30 

40.01 

35.98 

33.18 

40 

36.20 

32.69 

30.06 

50 

33.53 

30.38 

27.86 

75 

29.59 

26.75 

24.46 

85 

28.52 

25.59 

23.28 

90 

27.96 

25.02 

22.64 

95 

27.24 

24.19 

21.71 

100 

26  13 

23.04 

20.55 

C3H60  .—(Cont’d) 
15°C  (I)  (60) 


M/l 

7  (air) 
±ca.  0.5 

0.0313 

71.73 

0 . 0625 

70.43 

0.125 

68.49 

0.25 

65.31 

0.5 

61.06 

1.0 

55.62 

C3H602,  Ethyl 
formate 

22°C  (I)  (58) 

a2  (air) 

M/ls 

±2% 

0.675 

0 . 09948 

0.338 

0.1136 

0.169 

0.1298 

0.084 

0.1379 

C3H602,  Methyl 

acetate 

15°C  (I)  (60) 

7  (air) 

M/L 

+  2% 

1.0 

47.47 

0.5 

55.56 

0.25 

61.68 

0.125 

66.09 

0.0625 

69.20 

0.03125 

71.06 

C3H602,  Propionic 
acid 

15°C  (I)  (60) 


7  (air) 

M/l3 

± 

2.0 

1 

0 

48 

60 

0 

5 

55 

56 

0 

25 

61 

80 

0 

125 

66 

21 

0 

0625 

69 

35 

0 

03125 

71 

24 

0 

015625 

72 

40 

(I,  HI)  (47) 


M/l9 

7  (air)  ±3.0 

o°c 

10°C 

20°C 

0.0 

75. 90 

74.20 

72.70 

0.100 

68.2  5 

65.5  0 

0.238 

62.5  0 

61 . 28 

60 . 00 

0.952 

49.2  2 

47.79 

46.66 

2.000 

41 . 00 

38.7  5 

3.S06 

35.00 

34.58 

34.0  6 

40°C 

60°C 

80°C 

0.0 

69.45 

66.10 

62.82 

0.100 

63. 25 

58.5  0 

0.238 

58.19 

56. 05 

54.2  6 

0.952 

45.0  0 

43 . 65 

42.46 

2.000 

CO 

0 

35.70 

3.806 

33.10 

31 . 86 

30 . 90 

100°C 

0.0 

59.60 

0.952 

41 . 51 

0.238 

52.51 

3.806 

30.05 

C3H602.— (Cont’d) 

(I)  (8) 

7  (air)  ±ca. 

2.0 


Wt.  % 


0.988 

1.914 

5.84 

9.82 

21.71 

49.80 

73.92 

99.99 


25°C 
64 . 46 
59.78 
49.05 
43.8  6 
36.37 
31 . 69 
29.67 
25 . 64 
20°C  (II)  (18) 

7  (air) 


35°C 
63.31 
58.74 
48.45 
43.03 
35.71 
31.06 
28.9  5 
24.7  2 


M 

0.0157 

0.0317 

0.0528 

0.126 


±ca.  2.0 
72 . 80 
72.70 
70 . 76 
66.98 


0 

254 

64 

01 

0 

518 

55 

62 

1 

080 

48 

52 

2 

55 

41 

21 

5 

50 

35 

54 

C3H7N,  Allylamine 
7  (air)  15°C  (I)  (60) 


C3HsO,  Propyl 

alcohol 


15°C  (I)  (60) 


M/la 

7  (air) 
±0.4 

0.0313 

70.76 

0 . 0625 

68.64 

0.125 

65.08 

0.25 

59.34 

0.5 

51.94 

1.0 

43.59 

C3HsO,  Isopropyl 
alcohol 


15°C  (I)  (60) 


M/la 

7  (air) 
+  2% 

1.0 

46.58 

0.5 

53.66 

0.25 

60.37 

0.125 

65.21 

0.0625 

68.56 

0.0313 

70.77 

C3H803,  Glycerol 


15-18°C 
Wt.  % 


(I)  l9>  59) 

Ay  (air) 


5 

10 

15 

20 

30 

50 

85 

98 

100 


-0. 15±0.5 
-0.2  ±0.5 
-0.4  ±0.5 
—  0. 65  ±0.7 
-1.4  ±1.0 
-3.2  ±2.0 
-7.3  ±2.5 
-9.3  ±3  0 
-9.7  ±3  0 
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C3H9N,  Propylamine 
15°C  (I)  (60) 


7  ( 

air) 

M/I. 

± 

2% 

1 

0 

46 

.68 

0 

5 

53 

.03 

0 

25 

59 

55 

0 

125 

64 

09 

0 

0625 

68 

43 

0 

03125 

70 

39 

C4H4O4,  Fumaric 
acid 


20°C  (II)  (24) 


M 

7  (air) 
±ca.  0.5 

0.0500 

72.01 

0.0250 

72.31 

0.0125 

72.51 

0 . 00625 

72.59 

15°C  (I)  (60) 

0.0813 

73.19 

C4H4O4,  Maleic  acid 
20°C  (II)  (24) 


M 

7  (air) 
±ca.  1.0 

0.935 

66.8  0 

0.468 

69.0  6 

0.234 

70.48 

0.117 

71.41 

0.0584 

72.03 

0.0292 

72.35 

0.0146 

72 . 56 

Y  (air)  15°C  (I)  (60 

C4ILO4,  Succinic 
acid 

20°C  (II)  (24) 


7  (air) 

M 

±ca.  2.0 

0.500 

68.05 

0.250 

69.7  0 

0.125 

70 . 95 

0.0625 

71.74 

0.0313 

72.21 

0.0156 

72.39 

0.00781 

72.50 

7  (air)  15°C  (I)  (60 

C4H6O4, 

Dimethyl 

oxalate 

7  (air)  15°C  (I)  (60 

C4Hr,05, 

Malic  acid 

20°C  (II)  (24) 

7  (air) 

M 

±ca.  2.0 

C.774 

67.0  8 

0.387 

69.26 

0.193 

70.67 

0 . 0967 

71.53 

C .  0483 

72.10 

0.0239 

72 . 40 

0.0115 

72.61 

y  (air)  15°C  (I)  (60) 


C4H6O6,  d-Tartaric 
acid 

20°C  (II)  (2  4);  c/. 


(38,  59,  60) 


7  (air) 

M 

±ca.  1.0 

8.00 

CO 

4.00 

73.26 

2.00 

72.90 

1.00 

72.70 

0.500 

72.68 

0.250 

72 . 64 

0.125 

72.66 

C-iHgOg) 

dZ-Tartaric 

acid 

(59) 

c,h;no4, 

Aspartic 

acid 

(60) 

C4H80,  n-Butyr- 
aldehyde;  7  (air) 
15°C  (I)  (60) 


CiH80  2,  n-Butyric 
acid  (I)  (56) 


7 

air) 

M/ls 

±ca 

.  2. 

2 

°C 

0 

.000 

75 

.39 

0 

.091 

61 

.48 

0 

.182 

54 

.87 

0 

.364 

47 

.29 

0 

.748 

38 

.88 

18°C 

0 

.0000 

73 

10 

0 

.0242 

68 

72 

0 

.0363 

66 

.57 

0 

.0545 

64 

06 

0 

.0817 

60 

84 

0 

.  122 

57 

23 

0 

.184 

53 

07 

0 

.276 

48 

74 

0 

.414 

44 

09 

0 

.621 

39 

26 

0 

.931 

34 

53 

25°C 

0 

.0000 

72 

01 

0 

.0275 

66 

48 

0 

.0550 

62 

59 

0 

1098 

57 

23 

0 

2193 

50 

60 

0 

4385 

43. 

00 

0 

877 

34. 

79 

15°C  ( 

I)  (60) 

0. 

00781 

71. 

85 

0. 

0156 

70. 

48 

0. 

0313 

67. 

60 

0. 

0625 

63. 

25 

0. 

125 

56. 

58 

0. 

25 

49. 

27 

0. 

5 

41. 

15 

1. 

0 

33. 

34 

C4H80  2.— (CW’d) 

(I,  HI)  (47) 


M/Ia 


T  (air)  ±ca.  2.0 
10°C|20°C 


0.007 

0.021 

0.050 

0.104 

0.246 

0.489 

1.006 

11.04 

0.007 

0.021 

0.050 

0.104 

0.246 

0.489 

1.006 

11.04 

0.007 

0.021 

0.050 

0.104 


Wt. 


0°C 

73.65 

70.95 

65.50 

62.00 

52.18 

45.91 
35.87 
28.22 
40°C 
68.40 

65.80 
62.2 1 

56.81 

48.81 

40.92 
32.48 


72.53 
69.51 
64. so 
59.85 
51.09 
44.00 

34.81 

60°C 

65.81 
63.45 
60.42 
55.22 
47.48 
39.98 
31.41 
23.21 


71.25 

68.12 

63.58 

58.60 
50.80 
42.57 
33.78 

26.61 
80°C 
62.21 

60.50 
58.17 
53.86 

46.59 

39.50 

31.12 
21.45 

46.05 

39.21 

31.00 

19.70 


100°C 


59.00 

57.38 

55.50 

52.34 

(I) 


% 


0.246 
0.489 
1.006 
11.04 
(8) 

7  (air) 
+  ca.  2.0 


0.14 
0.31 
0.73 
]  05 
3.83 
8.63 
24.96 
79.38 
100.2 
20°C 


25°C 
69.36 
64.82 
59.63 
56.03 
41 . 56 
32 . 84 
28.02 
26. 94 
26.oo 
(II)  (18) 


M 

0 

.0066 

0 

.013 

0 

.024 

0 

.050 

0 

.101 

0 

.159 

0 

.322 

0 

.663 

1 

.409 

3 

.22 

11 

.0 

117 

.0 

35°C 
67.96 
63.81 
58.3  8 
55.0  7 
40.85 
32.19 
27.47 
26.69 
25.14 

8) 

7  (air) 
±ca.  2.0 

72.29 
71 .22 

68.7  2 
64.6  9 
58.63 
54.04 
46.17 
38.31 
30.95 
28.65 

28.29 
27.40 


C4H802,  Isobutyric 
acid  (I)  (8) 

For  two-layer  sys¬ 
tems,  v.  (64) 


y 

air 

± 

ca. 

Wt. 

% 

1 

0 

25 

°C 

35 

°C 

0. 

10 

69 

64 

68 

03 

0. 

43 

62 

59 

61 

48 

0. 

76 

58 

4i 

57 

54 

1. 

92 

49 

62 

48 

81 

5. 

65 

37 

3i 

36 

4s 

11. 

69 

29 

82 

29. 

23 

C4H802.— (Cord'd) 


7  (air)  +ca. 


Wt.  % 

1 

.0 

25°C 

35°C 

18.95 

17 . 3o 

27.04 

69.93  I 

26.5o 

25.7s 

101.1  I 

24.49 

23.3s 

15°C 

(I)  (60) 

y  (air) 

M/I. 

+  ca.  1.0 

0.00781 

71 

.85 

0.0156 

70 

.  17 

0.0313 

67 

.05 

0.0625 

62 

,2i 

0.125 

55 

.83 

0.25 

48 

.  64 

0.5 

40 

.74 

1.0 

32 

.79 

18°C  (I)  (56) 

0.0000 

73 

.  lo 

0.0187 

68 

.76 

0.0250 

67 

.44 

0.0375 

65 

.ll 

0.050 

63 

.39 

0.075 

60 

.07 

0.100 

57 

.81 

0.125 

55 

.  6e 

0.150 

53 

.69 

0.200 

50 

.99 

0.250 

48 

.37 

0.30 

46 

.48 

0.40 

43 

45 

0.50 

40 

83 

0.60 

38 

47 

0.80 

CO 

12 

1.00 

32 

77 

1.20 

31 

07 

25°C 

0.0250 

66 

9i 

0.0370 

64 

67 

0.0555 

62 

Oi 

0 . 0833 

58 

82 

0.125 

55. 

I9 

0.187 

51. 

02 

0.281 

46. 

7i 

0.422 

41. 

98 

0.633 

37. 

27 

0.949 

32. 

61 

2°C 

0 . 0296 

68. 

69 

0 . 0592 

63. 

95 

0.1185 

58. 

0s 

0.2375 

51. 

lo 

0.475 

42. 

74 

0.950 

35. 

61 

C4H802,  Ethyl 
acetate 
15°C  (I)  (60) 


M/I. 

y  (air) 
±2% 

0.5 

42.63 

0.25 

51.09 

0.125 

57.77 

0.0625 

63.29 

0.03125 

66.94 

c4h8o2. 

m/i8 

0.0156 

0.0078 

—  ( Cont’d ) 
y  (air) 
±2% 

69.90 

71.54 

C4H8O2,  Methyl 

propionate 

15°C  (I)  (60) 

0.5 

41.61 

0.25 

51.28 

0.125 

58.39 

0.0625 

63.87 

0.03125 

67.75 

0.0156 

70.29 

0.0078 

71.72 

C4H802,  Propyl 

formate 

15°C  (I)  (60) 

0.25 

48.58 

0.125 

58.92 

0.0625 

64.23 

0.03125 

68.25 

0.0156 

70.25 

0 . 0078 

71.68 

c4h8o3, 

Hydroxy- 

isobutyric  acid 

15°C  (I)  (60) 

0.5 

60.87 

0.25 

65.06 

0.125 

68.45 

0.0625 

70.59 

0.03125 

72.08 

C4Hi0O, 

n-Butyl 

alcohol 

20°C  (II)  (18) 

y  (air) 

M 

±ca.  1.0 

0 . 00329 

72.8o 

0.00658 

72.3e 

0.0132 

71.2e 

0.0264 

67.17 

0.0536 

63.14 

0.105 

56.0s 

0.211 

48.0s 

0.433 

40.3s 

0.854 

28.57 

C4H10O,  Isobutyl 
alcohol 


15°C  (I)  (59) 


Wt.  % 

7  (air) 
±ca.  1.0 

0.249 

65 . 60 

0.99 

52.99 

1.96 

45.3s 

2.91 

40.3a 

4.76 

34  04 

7.41 

27.97 

100 

22.9i 

15°C  (I)  (60) 

M/ls 

7  (air) 

+  ca.  1.0 

0.0156 

69.25 

0.0313 

66. 3o 

0.0625 

60 . 52 

0.125 

54.2s 

C4H10O.— (Cont’d) 
7  (air) 


M/ls 

0.25 

0.5 

1.0 


±ca.  1.0 
45.29 
36.3i 
27. 2i 


(I)  (65) 


Wt.  % 

t,  °C 

7  (air) 
±ca.  1.0 

7.49 

15 

28.0o 

44 

24.37 

76 

20.7e 

4.64 

16 

33.66 

46 

30.14 

65 

28.0i 

2.37 

14 

41.87 

50 

37.1s 

80 

33.53 

1.20 

14 

53.64 

46 

49.5s 

78 

45.34 

C4H10O,  tert. -Butyl 
alcohol 


22°C  (I)  (58) 


a 

2  (air) 

MA 

±2% 

0 

337 

0 

O 

GO 

O 

0 

169 

0 

1120 

0 

084 

0 

1218 

C4H12C1N,  Tetra- 
methylammonium 
chloride 


0°C  (I,  III)  (47) 


M 

0.50 

1.00 

2.00 


A7  (air) 
+  ca.  0.5 
0.42 
0.65 
I.60 


C5H802,  Allyl 
acetate;  7  (air) 
15°C  (I)  (6Q) 


C6H  io02,  n-Valeric 


acid  (I)  (8) 

7  (air) 


Wt 

% 

+ 

3.0 

25 

°C 

35 

°C 

0 

11 

64 

96 

63 

81 

0 

22 

58 

70 

57 

40 

0 

38 

53 

51 

52 

05 

0 

83 

41 

99 

41 

34 

2 

34 

32 

12 

31 

41 

3 

17 

30 

68 

29 

86 

87 

04 

25 

42 

24 

09 

98 

91 

26 

50 

25 

57 

(III)  (47) 


MA, 

y  (air)  ± 

0°C 

20°C 

0.0103 

67.03 

65.45 

0.0206 

60.55 

59.78 

0.06S3 

52.10 

49.81 

0.2049 

37.55 

35.20 

60°C 

80°C 

0.0103 

61.94 

60.36 

0.0206 

57.14 

56.3  3 

0.0683 

48.il 

48.02 

0  2049 

33.42 

33.87 

ca.  2 
40°C 
63.77 
58.20 

45.85 

33.85 
90°C 
59.54 
55.99 
48.00 
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CsHioOo. — ( Cont’d ) 
17.5°C  (I)  (56) 


M/ls 

7  (air) 

+  2 

0.0093 

68.04 

0.0140 

65.56 

0.0210 

62.31 

0  0315 

58.65 

0.0475 

54.15 

0.071 

49 .  so 

0.107 

44.8  9 

0.160 

39.86 

0.240 

34.70 

C6Hi„02, 

Isovaleric 

acid  (I)  (8) 

7  (air) 

Wt.  % 

±ca.  2.0 

25°C 

35°C 

0.15 

63 . 74 

62.8  2 

0.34 

56. 90 

56.27 

1.03 

45.3  0 

44.02 

2.54 

34.5  7 

33.66 

4.24 

29.17 

28.3  8 

89.37 

24.56 

23.52 

99.77 

24.9  2 

24.16 

19°C  (I)  (56) 

Y  (air) 

M/1. 

+  ca.  2.0 

0 . 00425 

70 

.  53 

0.0085 

68 

.05 

0.0128 

65 

.  79 

0.0170 

63 

.  97 

0.0212 

62 

.  22 

0.0256 

60 

.62 

0.034 

58 

.07 

0.0425 

56 

.  03 

0.051 

54 

.  06 

0.068 

51 

.  14 

0.085 

48 

.  66 

0.102 

46 

.  69 

0.170 

40 

.  78 

0.204 

38 

.53 

15°C  (I)  (60) 

y  (air) 

M/1. 

+  2% 

0.25 

35 

.  93 

0.125 

44 

.28 

0.0625 

52 

.10 

0.0312 

59 

.11 

0.0156 

65 

.03 

0.00781 

67 

.  78 

0.00391 

71 

.  34 

C&H10O2 

Isobutyl 

formate;  a 2  (air) 

22°C  (I)  (58) 

C6H10O2,  Ethyl 
propionate 
15°C  (I)  (60) 


y  (air) 

M/1. 

+  2% 

u 

125 

46.79 

0 

0625 

54.68 

0 

03125 

60 . 53 

C  5U 1  oO  2. 

M/1. 

0.0156 

0.0078 

0 . 0039 

— ( Cont’d ) 

7  (air) 

+  2% 
65.18 

68.69 

70.88 

C5Hi0O2,  Methyl 

butyrate 

22°C  (I)  (58) 

a2  (air) 

M/1. 

+  2% 

0.123 

0.09177 

0.0612 

0.112o 

0 . 0306 

0.1249 

0.0153 

0.1354 

c5h10o 

2,  Propyl 

acetate 

15°C  (I)  (60) 

7  (air) 

M/1. 

±2% 

0.125 

44.7s 

0 . 0625 

52.73 

0.03125 

59.3s 

0.0156 

64.27 

0 . 0078 

68. 2o 

0 . 0039 

70.5e 

c5h12o, 

Isoamyl 

alcohol 

30°C  (II)  (39) 

For  two -layer 

systems 

V.  (36) 

7  (air) 

Wt.  % 

±ca.  1.0 

0.250 

54. 7o 

0.50 

47.34 

0.75 

42.5i 

1.00 

38.8s 

1.50 

33.62 

2.00 

29.6e 

2.50 

26. 60 

15°C  (I)  (59);  Cf. 

(6  C 

1,  68) 

7  (air) 

Wt.  % 

+  ca.  1.0 

0.249 

57.02 

0.5 

49.3o 

0.99 

41.0? 

1.48 

36.03 

1.96 

32. 3i 

100.0 

22.9o 

C5H12O,  ierf.-Amyl 
alcohol 


15°C  (I)  (60) 


7  (air) 

M/1. 

±2% 

0 

.5 

36 

57 

0 

25 

43 

86 

0 

125 

50 

55 

0 

0625 

56 

9i 

0 

03125 

62 

24 

0 

0156 

66 

63 

0 

0078 

69 

54 

0 

0039 

71 

4i 

C6H0O,  Phenol 
20°C  (I,  II) 

(17,  35,  65) 

For  saturated  solu- 


tions,  v.  ( 

13,  36,  64)  • 

for  other  temps., 

V. 

(65) 

wt.  % 

7  (air) 

0.00 

(72.8) 

0.024 

72.6  +  0.2 

0.047 

72.2+0.2 

0.094 

71.7+0.2 

0.118 

71.3+0.2 

0.236 

69.9+0.3 

0.471 

66.5+0.3 

0.706 

64.9+0.3 

0.941 

61.1+0.3 

1.412 

57.0  +  0.3 

1.881 

54.0+0.3 

2.350 

51.3+0.4 

2.819 

49.1+0.4 

3.755 

46.0  +  0.4 

4.692 

43.8+0.5 

5.623 

42.3+0.5 

CeHeO 

2,  Pyro- 

catechol 

20°C  (II)  (17) 

7  (H2) 

M/1. 

±ca.  2.0 

0.03 

72.08 

0.05 

71.66 

0.10 

69. 72 

0.20 

66.83 

0.30 

66.44 

0.40 

62.42 

0.50 

60. 78 

0.60 

59.67 

0.75 

57.75 

1.0 

55.74 

2.0 

51 . 56 

C6H602,  Resorcinol 

20°C  (II)  (17) 

0.03 

72.12 

0.05 

71.39 

0.10 

70.62 

0.15 

69.6  2 

0.20 

68. 84 

0.30 

67.74 

0.40 

66.  so 

0.50 

66. 24 

0.60 

65.44 

0.75 

64.36 

1.0 

63.41 

1.5 

61 . 14 

2.0 

60.46 

3.0 

58.6  3 

4.0 

58. 16 

5.0 

57.57 

6.0 

57.0  6 

C6H602,  Hydro- 


quinol 

20°C  (II)  (17) 


0.05 

0.10 

0.20 


72.27 
71 . 63 
70.71 


C6Hc02. — ( Cont’d ) 


7  (H2) 

M/1. 

±ca.  2.0 

0.30 

70.19 

0.35 

69.6  5 

0.45 

69.51 

0.50 

69.05 

CoHeOa, 

Pyrogallol 

20°C  (II)  (17) 

0.1 

71.71 

0.2 

70.38 

0.3 

68.24 

0.5 

65.74 

0.6 

64.87 

0.75 

62.37 

1.00 

60. 00 

1.50 

56.io 

2.00 

53.80 

CsHrN, 

Aniline 

(65)H; 

for  two- 

layer  systems,  v.  (64) 

C6H807,  Citric  acid 

(38 

59) 

C6Hi202,  n-Caproic 
acid 

19°C  (I)  (56) 


7  (air) 

M/1. 

±ca 

2.0 

0 

00212 

69. 

95 

0 

00425 

66. 

59 

0 

0064 

63. 

17 

0 

0085 

60. 

25 

0 

0128 

55. 

58 

0 

0170 

51. 

89 

0 

0212 

49. 

16 

0 

0256 

46. 

90 

0 

0340 

42. 

89 

0 

0425 

39. 

90 

0 

051 

37. 

35 

0 

068 

34. 

14 

0 

085 

30. 

89 

(HI) 

(47) 

M/1. 

T  (air)  ±ca.  2.0 

0°C 

10°C 

20°C 

0.0010 

74.00 

72.75 

71.20 

0.0050 

65.83 

63.69 

0.0100 

6O.05 

58.68 

57.50 

0.0200 

53.00 

51.10 

49.59 

0.0250 

50.85 

48.05 

46.38 

0.0300 

47.96 

45.15 

43.25 

0.0350 

45.95 

43.00 

41.00 

40°C 

60°C 

80°  C 

0.0010 

68.39 

65.42 

62.48 

0.0050 

62.21 

60.83 

59.61 

0.0100 

56.00 

55.18 

55.00 

0.0200 

47.55 

46.5  0 

46.00 

0.0250 

44.03 

43.00 

42.78 

0.0300 

41.14 

40.io 

40. 00 

0.0350 

38.88 

38.10 

37.70 

90°C 

O.OOIOI6O.90 


C6Hi202,  Isocaproic 
acid 


18°C  (I)  (56) 


M/1. 

7  (air) 
±ca.  2.0 

0.0016 

70.87 

0.0024 

69.52 

0.0036 

67.36 

0.0054 

64. 15 

0.0081 

60.23 

0.0122 

55.88 

0.0183 

50.95 

0.0274 

46.0  2 

0.0411 

41 .16 

0.0616 

35.89 

0.0924 

30.67 

C6Hi202,  Isoamyl 
formate 


22°C  (I)  (58) 


a2  (air) 

M/1. 

+  2% 

0.0269 

0.1002 

0.0135 

0.116s 

CeHi202, 

Isobutyl 

acetate 


22°C  (I)  (58) 

0.0269 

O.IO60 

0.0135 

0.1177 

C6H1202,  Ethyl 
butyrate 


22°C  (I)  (58) 

0.0269 

0.107s 

0.0135 

0.120o 

C6H1202,  Propyl 
propionate 


15°C  (I)  (60) 


7  (air) 

M/1. 

±2% 

0.03125 

54.45 

0.0156 

57. 32 

0.0078 

62.8  5 

0 . 0039 

67. 04 

0.00195 

69.9  9 

0.000977 

71.68 

CeHiuCL, 

Paralde- 

hyde 


15°C  (I)  (60) 


0 

5 

43 

18 

0 

25 

51 

47 

0 

125 

58 

44 

0 

0625 

63 

78 

0 

03125 

67 

64 

0 

0156 

70 

17 

c6h14o6, 

Mannitol 

15°C 

I)  (5S>) 

g/ls 

Ay  (air) 

50 

0.4+0. 2 

100 

0.8  +  0. 4 

C6H16N,  Triethyl- 
amine  (35>  36) 

For  two  layer 
system,  v.  (36) 

C6H16N,  Dipropyl- 

amine; 

20°C 

(id  (is) 

7  (air) 

M/l. 

±ca.  2.0 

0.5657 

30.0  6 

0.2828 

38. 13 

0.1414 

46. 79 

0.0707 

53.40 

0.03535 

59.45 

0.01767 

65.6  6 

0.008835 

69. 88 

0.004417 

71.03 

0 . 0022085 

72.  so 

c7h6o3, 

Salicylic 

acid;  y  (air)  (I) 

14.5°C  (68) 

C7H9N,  p-Toluidine; 

7  (air)  (I)  16°C  (68) 

c7h9no3, 

Ammo- 

nium  salicylate  (38) 

c7hi2o4, 

Diethyl 

malonate;  20°C 

(II)  (24) 

7  (air) 

M 

±ca.  2.0 

0.134 

43.6  9 

0.0677 

51 . 12 

0.0339 

56. 71 

0.0169 

61 . 25 

0.00846 

64. 83 

0 . 00423 

67 . 70 

0.00212 

o9.  75 

0.00106 

70.97 

0.000528 

71 . 71 

0 . 000264 

72.12 

0.000132 

72 . 40 

0 . 0000659 

72.45 

For  7 

(air)  (I) 

17°C,  V.  (68). 

C7HI402,  Heptylic 
acid  (III)  (47) 


M/l. 

y  (air)  ±ca.  2.0 

o°c 

10°C 

20°  C 

0.0010 

6S.20 

67.60 

67. co 

0.0038 

54.81 

54.25 

53.84 

0.0119 

42.5 

41.08 

40.26 

40°C 

60°C 

80°C 

0.0010 

65.45 

63.30 

61.12 

0.0038 

53.73 

53.5  0 

53.00 

0.0119 

39.50 

39.00 

38.90 

Continued  on  p.  £7C 


c6H12o6,  Dextrose;  for  levulose,  v.  (5) 


wt.  % 

t,  °C 

Ay  (air) 

Method 

Lit. 

1.0 

25 

0.25+0.2 

(II) 

(5) 

8.8 

15 

0.8  +0.4 

(I) 

(59) 

17.1 

15 

1.4  ±0.4 

(I) 

(59) 
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C7H14O2. — {Coni’  d) 
20°C  (II)  (is) 


y  (air) 

20°C  (II)  (18) 

M 

±ca.  2.0 

M/g 

7  (air) 

0.000117 

72.80 

H20 

±  ca.  2.0 

0.000235 

72.37 

Satd. 

37.47 

0 . 000469 

69.45 

2.5 

41 . 79 

0.000938 

65.46 

1.25 

50.48 

0.00188 

59.3  5 

0.625 

58. 64 

0.00376 

53.36 

0.3125 

67.0  7 

0.00753 

44.8  7 

0.2347 

69.oo 

0.0151 

35.7  5 

0.15675 

71.81 

0.078375 

72.80 

CsHeCL,  Piperonal; 
7  (air)  (I)  17°C  (68) 


C8H803,  Methyl 
salicylate;  7  (air) 
(I)  16°C  (68) 


C8H1204,  Diethyl 
fumarate;  7  (air) 
20°C  (II)  (24) 

C  8H 14O 4,  Diethyl 
succinate;  7  (air) 
20°C  (II)  (24) 
For  7  (air)  (I) 

18°C,  v.  (68). 


C8Hi406,  Diethyl 
d-tartrate;  7  (air) 
20°C  (II)  (2  4) 


C8H)80,  Octyl 
alcohol 


C8H20C1N,  Tetra- 
ethylammonium 
chloride 

0°C  (I,  III)  (47) 
Ay  (air) 


M 

0.50 

1.00 


±ca.  0.5 
-O.82 
-I.60 


C9H9NO3,  Hippuric 
acid;  7  (air)  (I) 
16.5°C  (68) 


CgHnNO,  p-Aceto- 
toluide;  7  (air)  (I) 
16.5°C  (68) 

C9Hi802,  Pelargonic 
acid;  7  (air) 
20°C  (II)  (18) 


C10H13NO2,  Phen- 
acetin;  7  (air)  (I) 
16°C  (68) 


C10H14O,  Thymol; 
7  (air)  (I)  18°C  (68) 


CioHjeO,  Camphor; 
7  (air)  (I)  17°C  (68) 

CiuHic04)  Cam¬ 
phoric  acid;  7  (air) 
(I)  16°C  (68) 

C10H20O,  Menthol; 
7  (air)  (I)  15°C  (68) 

C10H20O2,  Decylic 
acid  (I®)  v.  p.  474 
for  effect  of  time  on 
_ 7 _ 

Ci2H220u,  Sucrose 
15-40°C  (I,  II,  V) 

(3,  42,  44,  55,  59) 


wt.  % 

Ay  (air) 

10 

0.55+0.2 

20 

1.0  ±0.2 

30 

1.4  ±0.3 

40 

2.1  ±0.4 

55 

3.7  ±0.5 

C12H220  l  1.h20 
Lactose  (I)  (59) 
100  g  hydrate  per  1 
solution  gives  Ay 
(air)  at  15°C  = 
0.9  ±  0.4 
Ci2H28ClN,  Tetra- 
propylammonium 
chloride 


0°C  (I,  III)  (47) 


M 

Ay  (air) 
±ca.  0.5 

0.10 

-  3.62 

0.30 

-  6.4o 

0.50 

—  8.15 

1.00 

-10.55 

TWO  OR  MORE  SOLUTES 


Standard  arrangement  ( v .  Vol.  Ill,  p.  viii) 

The  B-Component  Key-formula  Does  Not  Begin  with  16 


h2o 

B  =  HC1;  C  =  Dextrose 
(5);Levulose  (5);C  =  Ci0H20O2, 
Decylic  acid  (X8);  C  =  Dex¬ 
trose;  D  =  Levulose  (5);  C  = 

_ _ Sucrose  (5) _ 

B  =  H2SO4  C  =  C2H5OH  (7) 

B  =  (NH4)2S04;  C  =  A12(S04)3 
15°C  (I)  (59);  0.110  Moles  of 
CBA24  per  1  soln.  gives  Ay 
(air)  =  0.94  ±  0.4 
B  =  NH4NO3;  C  =  AgNO, 
100°C  (III)  (48) 


M 

Ay  (air) 

C 

B 

±  ca.  0.5 

CO 

CO 

(49.3) 

56.55 

90.61 

38.0 

26.59 

42.61 

30.1 

17.35 

27.80 

23.3 

13.42 

21.50 

21.3 

7.825 

12.54 

15.5 

5.313 

8.513 

12.6 

2.744 

4.397 

7.7 

B  —  NH4NO3. — {Continued) 


M 

C 

1.438 

0.838 

100°C 


Ay  (air) 


B 

2.303 
1.344 
(HI)  (48) 


±ea.  0.5 
4.7 
3.0 


Ay  (air) 

M* 

±ca.  0.5 

CO 

(58.1) 

76.02 

48.2 

45.17 

45.3 

20.70 

28.0 

11.57 

15.1 

6.002 

8.9 

2.155 

4.1 

1.000 

2.3 

0.444 

1.1 

B  =  T1N03; 

C  =  AgNOa, 

90°C  (III)  (48) 

Ay  (air) 

M* 

±ca.  0.5 

CO 

(69.45) 

252.37 

64.65 

102.84 

56.55 

B  =  Cr2(S04)3;C  =  K2SO4  (59) * 
0.100  Moles  CBA24  per  1  of  solu¬ 
tion  gives  Ay  (air)  =  0.68  ±  0.4 
B  =  NiS04;  C  =  K2S04(59)* 
0.229  Moles  CBA6  per  1  of  solu¬ 
tion  gives  Ay  (air)  =  0.90  +0.4 
B  =  Fe2(S04)3;C  =  I\2S04  (59)* 
0.099  Moles  CBA24  per  1  of  solu¬ 
tion  gives  Ay  (air)  =  0.76  +0.4 
B  =  ZnS04;  C  =  K2S04  {59)* 
0.225  Moles  CBA8  per  1  of  solu¬ 
tion  gives  Ay  (air)  =1.17  ±  0.4 
B  =  NaC2H302,  Acetate;  C  = 
KC2H302,  Acetate  (38) 

*By  method  (I)  at  15°C. 

Aqueous  Solutions  of  Salt  Mixtures 
The  surface  tensions  of  certain  salt  mixtures  listed  below  are 
additive  {i.e.,  7  =  uiyi  +  u2y2  +  •••+-  u„yn)  within  the 
limits  of  'precision  (±0.1  dyne/cm);  7  is  the  surface  tension  of  a 
mixture  of  two  or  more  solutions;  u„  is  the  volume  fraction  of  solu¬ 
tion,  n,  in  the  mixture;  yn  is  the  surface  tension  of  solution,  n  (52, 64). 

A”  max.  =  maximum  concentrations  studied,  in  terms  of  the 
total  number  of  equivalents  of  salts  to  100  Moles  water. 


NaCl  +KC1 . 

Am.x. 

3.4 

KC1  +  Na2S04 

Na2S04  +  Iv2S04 . 

1.3 

KC1  +  K2S04 . 

NaCl  +  Na2S04 . 

2.2 

NaCl  +  Na2S04  + 

NaCl  +  K2SO4 . 

2.3 

KC1  +  K2S04 . 

The  B-Component  Key-formula  Begins  with  16 

The  (T-arrangement 

B  =  CH40,  Methyl  alcohol;  C  =  Ethyl  bromide,  Ethyl  iodide, 
Propyl  iodide,  Allyl  iodide,  Ethylene  chloride,  Ethylene 
bromide,  Ethylidene  chloride,  Chloroform,  Carbon  tetrachloride, 
Tetrachloroethylene,  Benzene,  Toluene,  Aniline,  o-Tolui- 
dine,  p-Toluidine,  Phenol,  Resorcinol,  Plydroquinol,  Nitrobenzene, 
o-Nitrotoluene,  p-Nitrotoluene  (59). 

B  =  NH4CHO2,  Formate;  C  =  NaC7H503,  Salicylate  (38) 

B  =  C2Hf,0,  Ethyl  alcohol;  C  =  Glycerol  (7);  Benzene  (64); 
Phenol  (59,  64)  •  Aniline  (59>  64) 

B  =  C4H802,  Isobutvric  acid;  C  =  C5Hi0O2,  Isovaleric  acid  (56); 

C  =  C6H1202,  Isocaproic  acid,  (56) 

B  =  C6Hio02,  Isovaleric  acid;  C  =  BaCioHj804,  Isovalerate  (56) 
B  =  C6H7N,  Aniline;  C  =  NaCl  (65) 

B  =  C6Hi206,  Dextrose;  C  =  Levulose  (5) 

B  =  NH4C7H603,  Salicylate;  C  =  KCH02,  Formate  (38) 

B  =  C 1 2R 2 2 Q 1 1,  Sucrose;  C  =  NaOII,  Nal,  Na2SQ4,  NaHCQ3  (5) 


B  =  TlNOj. — ( Continued ) 


M* 

Ay  (air) 

+  ca.  0.5 

89.02 

55.05 

27.02 

30.85 

11.92 

16.75 

9.16 

13.55 

5.35 

9.65 

3.44 

7.55 

1.528 

4.55 

0.702 

2.65 

0.573 

2.15 

0.255 

1.05 

*  M  =  Moles  B/kg  H2O  =  Moles 
C/kg  H2O. 


NON-AQUEOUS  SOLUTIONS 
One  Solute 

Inorganic  Substances  in  Organic  Solvents 


CH40 

Methyl  alcohol 
B  =  I2 

1.00  Mole  I2  per  1  of  solution  in 
CH3OH  at  25.6°C  in  air  (III) 
gives  Ay  =0.86  ±  ca.  0-2  (6) 


C2H60 

Ethyl  alcohol  (4) 

B  =  NaBr 


17-20°C  (I) 


Mol  B/l. 
0.02 
0.04 


Ay  (air)  ±0.3 

0.16 

0.37 


B  =  NaBr. — ( Continued ) 


Mol  B/ls 

Ay  (air)  ±0.3 

0.07 

0.51 

0.12 

0.69 

B  = 

Nal 

0.03 

0.44 

0.06 

0.56 

0.39 

1.01 

0.94 

1.54 

B  =  KC2H302,  Acetate 

0.13 

0.45 

0.31 

0.52 

0.94 

0.78 

1.26 

0.96 

* 


SURFACE  TENSION— NON-AQUEOUS  SOLUTIONS 
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Mixtures  of  Two  Organic  Compounds 


cci4 

B  =  CHCL,  18°C  (III)  (64) 


M  %  B 

y  (air)  +0.2 

0 

27.00 

20 

26.93 

40 

26.92 

50 

26.92 

60 

26.94 

80 

27.09 

100 

27.33 

B  =  C2H402,  Acetic  acid, 

18°C  (III)  (64) 

M  %  A 

y  (air) 

+  0.3 

0 

28. 

08 

20 

26. 

70 

40 

26. 

29 

50 

26. 

26 

60 

26. 

28 

80 

26. 

52 

100 

27. 

05 

B  =  C2H6I,  Ethyl  iodide  (67) 

B  =  C4H 

8  02)  Ethyl  acetate  (67) 

B  =  C6H6,  Benzene  (I)  (45) 

t,  °C 

y  ±  0.2 

xB 

- 

0 

11. 

8 

27. 

98 

46. 

0 

23. 

70 

78. 

0 

19. 

93 

XB  = 

4^7 

13. 

2 

28. 

63 

46. 

6 

24. 

33 

78. 

4 

20. 

20 

xB 

= 

X 

16. 

0 

28. 

67 

46. 

2 

24. 

32 

7S. 

2 

20. 

40 

XB 

= 

H 

10. 

8 

29. 

55 

46. 

2 

24. 

83 

78. 

2 

20. 

70 

Xb 

1 

11. 

2 

30. 

23 

46. 

0 

25. 

57 

00 

0 

21. 

42 

CS 

2 

B  =  CHCL,  18°C  (III)  (64) 

Wt.  %  B 

7  (air) 

±0.5 

0 

32. 

24 

20 

30. 

59 

40 

29. 

53 

60 

28. 

42 

80 

27. 

78 

100 

27. 

33 

Wt.  %  B 

13.0°C|46.4°C|61.2°C 

7 

±0.4(1)  (46) 

0.00 

33.40 

28.47 

26.31 

19.81 

31.27 

26.83 

24.85 

40.14 

30.10 

25.62 

23.66 

60.34 

29.12 

24.79 

22.81 

80.32 

28.45 

24.19 

22.30 

100.00 

28.18 

23.84 

21.90 

B  =  CH40,  Methyl  alcohol, 
v.  (64) 


B  =  C2H4CI2,  Ethylene 


chloride,  18°C  (III)  (64) 

M  %  B 

7  (air)  ±0.4 

0 

32.24 

20 

30.89 

40 

30.64 

50 

30.63 

60 

31.06 

80 

31.56 

100 

32.66 

B  =  C3H60,  Acetone  (I)  (66) 

t,  °C 

7  (air)  ±0.3 

Wt.  %  B  =  0.00 

14.0 

33.19 

28.5 

31.06 

44.0 

28.76 

Wt.  %  I 

3  =  13.57 

16.0 

27.71 

38.0 

25.44 

Wt.  %  B  =  34.23 

15.0 

25.86 

29.5 

24.10 

39.0 

22.84 

Wt.  %  B  =  71.53 

18.0 

24.21 

38.0 

21.67 

Wt.  %  B  =  100.00 

14.4 

24.33 

35.0 

21.91 

53.0 

19.53 

B  =  C4Hi0O,  Ethyl  ether,  18°C 

(III)  (64) 

Wt.  %  B 

7  (air)  ±0.5 

0 

32.24 

20 

25.35 

40 

21.87 

60 

20.46 

80 

18.68 

100 

17.47 

25°C  (] 

ill)  (31) 

Wt.  %  B 

7  (air)  ±1.0 

0.00 

32.39 

13.10 

27.11 

34.37 

22.63 

62.76 

19.30 

100.00 

16.92 

B  =  CeHe,  Benzene,  18°C 

(HI)  (64) 

Wt.  %  A 

7  (air)  ±0.4 

0 

28.98 

20 

29.13 

40 

29.36 

60 

29.79 

80 

30.66 

100 

32.24 

B  =  C7Ha,  Toluene,  25°C 

(III)  (31) 

Wt.  %  B 

y  (air)  ±1.0 

0.00 

32.29 

7.27 

31.91 

37.99 

30.17 

63.24 

28.93 

100.00 

27.68 

CHCI3 

B  =  C2H4O2,  Acetic  acid,  18°C 

(III)  (64) 


M  %  A 

7  (air)  ±0.2 

0 

28.00 

20 

26.98 

40 

26.62 

50 

26.67 

60 

26.70 

80 

26.95 

100 

27.40 

B  =  C2H60,  Ethyl  alcohol  (I) 


(46) 


Wt.  %  B 

10.0°C|  46.2°C|  78.2°C 
y  ±  0.4 

0 

28.58 

23.75 

19.68 

20 

26.58 

22.39 

18.65 

40 

25.40 

21.63 

18.21 

60 

24.58 

21.10 

17.98 

80 

23.95 

20.76 

17.82 

100 

23.61 

20.47 

17.67 

B  =  C3H60,  Acetone,  18°C 


M  %  A 

7  (air)  ±0.2 

0 

23.76 

20 

24.38 

40 

25.23 

60 

25.98 

80 

26.72 

100 

27.33 

B  =  C4H10O,  Ethyl  ether, 

18°C  (III)  (64) 

Wt.  %  B 

7  (air)  ±0.3 

0 

27.33 

20 

23.94 

40 

21.82 

60 

19.88 

80 

18.54 

100 

17.46 

B  =  C6H6,  Benzene,  18°C 

(HI)  (64) 

Wt.  %  A 

7  (air)  ±0.2 

0 

28.94 

20 

28.57 

40 

28.11 

60 

27.78 

80 

27.59 

100 

27.33 

B  =  C8H2oBrN,  Tetraethyl- 

ammonium  bromide  (I)  (63) 

t,  °c 

y(?)  ±0.3 

Wt.  %  B  =  0 

15.9 

27.71 

37.0 

24.79 

Wt.  % 

B  =  6.12 

25.0 

26.81 

34.4 

25.66 

54.0 

23.31 

Wt.  % 

B  =  7.48 

20.5 

27.58 

40.9 

25.10 

50.6 

23.92 

ch2o2 

Formic  acid 

B  =  C2H4O2,  Acetic  acid  (28) 

CH^O 

Methyl  alcohol 
B  ==  C2H5I,  Ethyl  iodide  (67) 

B  =  CaHoO,  Ethyl  alcohol 
(II)  (40) 


Wt.  %  A 

0°C 

30°C 

50°C 

7 

air)  ±0.3 

0.00 

23.91 

21.49 

19.88 

50.45 

24.23 

21.65 

19.91 

100.00 

24.48 

21.80 

20.13 

B  =  C3HcO,  Acetone  (II)  (*<>) 


Wt.  %  A 

0°C 

30°C 

7  (air) 

±0.2 

0.00 

26.08 

22.34 

33.25 

25.98 

22.55 

39.88 

25.89 

22.52 

49.84 

25.76 

22.46 

59.83 

25.55 

100.00 

24.48 

21.81 

B  =  C3H 

sO,  n-Propyl  alcohol 

(2S) 

B  = 

C r,H e,  (II)  (40) 

Wt.  %  A 

0°C 

30°C 

7  (air) 

±0.3 

0.00 

31.55 

27.57 

15.04 

26.08 

19.94 

29.12 

20.06 

25.68 

25.00 

28.74 

25.10 

25.38 

30.07 

28.40 

30.13 

25.09 

50.04 

24.09 

70.07 

26.10 

75.15 

22.91 

100.00 

24.48 

21.80 

C2H4Br2 


Ethylene  bromide 
B  =  C2H402)  Acetic  acid  (I) 
(46) 


Wt.  %  A 

14c 

C 

46° 

C 

0 

0 

00 

132 

°C 

7 

±0.7 

0 

0 

27 

67 

24 

73 

21 

81 

16 

70 

14 

4 

28 

53 

24 

83 

21 

68 

16 

94 

27 

8 

29 

15 

25 

17 

21 

90 

16 

83 

49 

4 

29 

84 

26 

27 

22 

94 

17 

69 

69 

4 

31 

22 

27 

58 

24 

20 

18 

63 

86 

6 

32 

75 

29 

29 

25 

90 

20 

49 

93 

6 

32 

94 

30 

28 

28 

16 

22 

71 

100 

0 

40 

02 

35 

66 

31 

31 

24 

50 

B  =  C3HcBr2,  1,  2-Dibromo- 
propane  (67) 


B  =  C6H6C1,  Chlorobenzene 

(I)  (45>  46) 


Wt. 

%  B 

13° 

C 

46° 

c 

O 

GO 

c 

132 

3C 

7  ±  0 

.5 

0 

00 

40 

16 

35 

66 

31 

31 

24 

50 

20 

12 

36 

75 

32 

54 

28 

69 

22 

57 

39 

46 

35 

77 

31 

51 

27 

59 

21 

41 

60 

35 

35 

49 

31 

29 

27 

41 

21 

16 

79 

95 

34 

29 

30 

17 

26 

37 

20 

31 

100 

00 

34 

43 

30 

37 

26 

60 

20 

53 

472 


INTERNATIONAL  CRITICAL  TABLES 


c2h4ci2 

Ethylene  chloride 
B  =  C6Hh,  Benzene  (I)  (66) 


0 

0 

•♦0 

1  T  (air)  +0.3 

Wt.  %  A  =  0.00 

14.0 

29.65 

45.0 

25.63 

70.0 

22.40 

Wt.  % 

A  =  26.24 

14.0 

30.00 

50.0 

25.53 

Wt.  % 

A  =  48.68 

14.5 

30.39 

45.0 

26.56 

70.0 

23.45 

Wt.  %  A  =  68.10 

15.0 

31.04 

41.0 

27.71 

58.0 

25.52 

Wt.  %  A  =  100  00 

12.5 

33.08 

43.0 

28.91 

c2h4o2 

Acetic  acid 

B  =  C2H5I,  Ethyl  iodide,  18°C 

(HI)  (64) 

M  %  B 

7  (air)  ±1.0 

0 

28.08 

20 

26.71 

40 

26.69 

50 

26.83 

60 

27.02 

80 

27.66 

100 

28.83 

B  =  C5H6N,  Pyridine  (I)  (66) 

t,  °C 

7  (air)  ±1.0 

Wt.  %  A  =  0.00 

13.0 

39.39 

49.0 

34.14 

80.0 

29.37 

Wt.  %  A  =  26.28 

17.0 

37.66 

52.0 

33.17 

76.0 

29.90 

Wt.  %  A 

l  =  47.67 

12.0 

36.88 

47.0 

33.05 

75.0 

29.83 

Wt.  %  A 

=  71.39 

14.0 

34.50 

49.0 

30.92 

75.0 

28.24 

Wt.  %  A 

=  100.00 

14.5 

28.19 

52.0 

24.48 

75.0 

22.08 

B  = 

c6h6 

30°C  (II)  (40) 

Wt.  %  A 

7  (air)  ±0.2 

0.00 

27.56 

25.10 

26.52 

49.77 

25.98 

61.48 

25.85 

75.42 

25.93 

100.00 

26.61 

B  =  CeHe. — ( Continued ) 


18°C  (III)  (64) 


Wt.  %  A 

7  (air)  ±0.3 

0.00 

28.94 

34.07 

27.89 

53.57 

27.53 

75.47 

27.52 

100.00 

28.00 

15°C  (II)  (40) 

Wt.  %  A 

7  (air)  ±0.2 

0.00 

29.55 

55.13 

27.79 

60.40 

27.66 

65.20 

27.65 

100.00 

28.13 

B  =  C7H8,  Toluene  (I)  (46) 


wt. 

% 

B 

15.0°C 

45.1 

)°C 

78.0°C 

131 

6°C 

7  ±  0.7 

0 

00 

27 

57 

24 

74 

21 

75 

16 

73 

20 

08 

27 

55 

24 

22 

20 

83 

15 

59 

40 

32 

27 

55 

24 

11 

20 

66 

15 

30 

60 

02 

27 

88 

24 

32 

20 

75 

15 

32 

75 

20 

28 

36 

24 

66 

21 

03 

15 

40 

CO 

83 

28 

57 

24 

88 

21 

23 

15 

58 

100 

00 

29 

21 

24 

48 

21 

81 

16 

17 

c2h5i 

Ethyl  iodide 

B  =  CjHs02,  Ethyl  acetate  (6  7) 


B  =  C4H10O,  Ethyl  ether, 
25°C  (III)  (31) 


Wt.  %  B 
0.00 
37.20 
100.00 

7  (air)  ±  1.0 
30.52 
21.29 
16.92 

B  =  C6H6,  18°C  (III)  (64) 

M  %  A 

7  (air)  ±1.0 

0 

28.94 

20 

28.74 

40 

28.64 

50 

28.61 

60 

28.64 

80 

28.67 

100 

28.83 

c2h6o 

Ethyl  alcohol 


B  =  C3H60,  Acetone  (II)  (40) 


Wt.  %  A 

O 

O 

O 

|  20 

’C 

45°C 

7 

'air) 

±0.3 

0.00 

26.09 

23 

.58 

20.48 

20.03 

23 

.40 

40.06 

23 

.20 

50.00 

25.16 

23 

09 

20.54 

79.70 

22 

69 

100.00 

23.91 

22 

30 

20.28 

B  = 

=  c6h0 

(II) 

(40 

) 

25°C 

45°C 

Wt.  % 

7  (air) 

Wt. 

% 

7  (air) 

A 

±0.2 

A 

±0.2 

0.00 

28.23 

0 

00 

25.61 

20.04 

26.17 

19 

96 

23.94 

50.06 

24.49 

25 

00 

23.67 

75.04 

23.19 

29 

83 

23.43 

100.00 

21.89 

100 

00 

20.28 

B  =  CcH6. —  ( Continued ) 
(I)  (46) 


Wt.  %  A 

10°C  |46.2°C 
7  ±0.3 

78.2°C 

0.00 

30.39 

25.53 

21.40 

20.17 

27.91 

23.75 

20.11 

37.14 

26.91 

23.01 

19.60 

57.88 

25.82 

22.18 

18.96 

74.51 

24.92 

21.51 

18.44 

84.16 

24.43 

21.10 

18.14 

100.00 

23.61 

20.47 

17.67 

B  =  C6H60,  Phenol  (II)  (4«) 


0°C 

35°C 

7  (air) 

7  (air) 

Wt.  %  A 

±0.4 

±0.3 

0.00 

42.99 

39.28 

25.39 

33.23 

49.44 

28.11 

50.20 

31.28 

59.73 

29.52 

74.60 

27.10 

24.01 

100.00 

23.91 

21.09 

c3h6o 


Acetone 

B  =  C5H10O2,  Propyl  acetate, 


15°C  (II)  (37) 

Wt.  %  A 

7  (air)  ±0.2 

0.00 

24.94 

49.70 

24.47 

100.00 

24.16 

B  =  CeHjCl,  Chlorobenzene, 

15°C  (II)  (37) 

Wt.  %  B 

7  (air)  ±0.2 

0.00 

24.16 

50.25 

27.50 

100.00 

33.88 

B  = 

CeER 

15°C  (II)  (37) 

Wt.  %  B 

7  (air)  ±0.2 

0.00 

24.16 

45.22 

26.59 

100.00 

29.55 

18.2°C 

III)  (64) 

Wt.  %  B 

7  (air)  ±0.3 

0 

23.72 

20 

24.65 

40 

25.60 

50 

26.18 

60 

26.77 

80 

27.76 

100 

28.94 

B  =  CeHoO,  Phenol  (II)  (4°) 


0°C 

35°C 

7  (air) 

7  (air) 

Wt.  %  A 

±0.4 

±0.2 

0.00 

42.99 

39.28 

38.47 

31.53 

60.0 

31.28 

27.07 

70.78 

29.47 

100.00 

26.06 

21.70 

c3h6o2 

Ethyl  formate 

B  =  C7H8,  Toluene  (II)  (3  7) 

Wt.  %  B 

15°C 

40°C 

7  (air) 

±02 

0.00 

24.34 

21.21 

27.33 

25.33 

22.24 

51.13 

26.28 

23.27 

82.02 

27.94 

24.97 

100.00 

29.12 

26.19 

c3h0o2 

Methyl  acetate 

B  =  C4H802,  Ethyl  acetate  (28) 


c3h8o 

n-Propyl  alcohol 
B  =  C6H7N,  Aniline  (28) 

c3h3o2 

Methylal 

B  =  Cr,Hi202,  Isobutyl  acetate, 
18°C  (III)  (64) 


M  %  B 

7  (air)  ±0.5 

0 

21.43 

20 

22.13 

40 

22.72 

50 

22.95 

60 

23.20 

80 

23.66 

100 

24.04 

C4H5CI3O2 

Ethyl  trichloroacetate 
B  =  C4H8Q2,  Ethyl  acetate  (28) 


c  4h8o2 

Ethyl  acetate 

B  =  C6Hi20,  Isoamyl  alcohol, 
18°C  (III)  (64) 


M  %  B 

7  (air)  ±0.3 

0 

24.22 

20 

24.19 

40 

24.17 

50 

24.16 

60 

24.13 

80 

24.15 

100 

24.29 

B  =  CcH5N02,  Nitrobenzene, 
20°C  (I)  (21) 


Wt.  %  A 

7  ±co.  0.7 

0.00 

43.21 

15.00 

36.61 

29.24 

32.58 

36.57 

31.35 

55.55 

28.31 

79.89 

25.47 

92.02 

24.81 

100.00 

23.67 

B  =  CeHs, 

20°C  (I)  (21) 

Wt.  %  A 

7  +ca.  0.7 

0.00 

29.03 

20.90 

27.69 

39.96 

26.54 

60.33 

25.37 

80.40 

24.57 

100.00 

23.72 

SURFACE  TENSION— NON-AQUEOUS  SOLUTIONS 
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B  —  C7H1402,  n-Amyl  acetate 


(28) 


B  =  CgH 

11 

N, 

Dimethylaniline, 

20 

°C 

(I)  (2 

») 

Wt.  % 

B 

7 

±ca.  0.7 

0.00 

23.67 

18.43 

25 . 37 

39.89 

26.87 

50.08 

28.69 

77.32 

31.41 

100.00 

36.51 

B  —  C8H14O4, 

Diethyl  succinate 

( 

28) 

B  =  C9H 

10 

o2, 

Ethyl  benzoate 

( 

28) 

B  =  Ci„H 

22C 

,  Isoamyl  ether 

( 

28) 

c  ,h8o2 

Methyl 

propionate 

B  =  C7Hs 

Toluene 

(II)  (37) 

Wt.  %  B 

15°C 

|  40°C 

y  (ail 

r)  +0.2 

0.00 

25 

.52 

22.46 

32.67 

26 

.65 

23.52 

46.20 

27 

.08 

24.05 

74.99 

28 

.17 

25.13 

100.00 

29 

.12 

26.19 

B  =  C14H 

20O 

2,  Amyl  hydro- 

cinnamate  (II) 

(87) 

Wt.  %  B 

15°C 

40°C 

y  (air)  +0.2 

0.00 

25 

.52 

22.46 

51.52 

28 

.21 

25.38 

100.00 

32 

.45 

30.30 

C4H10O 

Ethyl  ether 

B  =  C6H 

„  18°C  (III)  (64) 

Wt.  % 

A 

y  (air)  +0.3 

0 

28.94 

20 

25.43 

40 

22.82 

50 

21.72 

60 

20.67 

80 

18.99 

100 

17.44 

25 

°C 

(III)  (3 

») 

Wt.  % 

A 

7  (air)  +0.5 

0.00 

28.25 

24.31 

24.26 

43.08 

21.76 

71.42 

18.24 

100.00 

16.92 

c 

5H10O2 

Ethy 

propionate 

B  -  CeH 

,Cb  Chlorobenzene, 

10 

°C  (II)  (37 

) 

Wt.  %  B 

7  (air)  +0.2 

0.00 

25.34 

50.25 

29.95 

100.00 

34.52 

B  =  CgH6,  10°C  (II)  (37) 


Wt. 

%  B 

7  (air) 

±0.2 

0 

00 

25 

34 

42 

93 

27 

35 

54 

55 

27 

89 

100 

00 

30 

21 

B  = 

C7Hg,  Toluene 

,  10°C  (II) 

(37) 

0.00 

25.34 

51.87 

27.58 

100.00 

29.70 

C.,Hio02 

Methyl  n-butyrate 

B 

=  CgHgCl, 

Chlorobenzene 

(II) 

(37) 

Wt. 

%  B 

15 

°c 

|  40°C 

y  (air 

±0.2 

0 

.00 

25 

55 

22.68 

53 

.51 

29 

13 

26.18 

100 

.00 

33 

88 

30.77 

B  = 

CeH 

e  (II) 

(37) 

Wt. 

%  B 

15 

°c 

|  40°C 

7 

(air) 

±0.2 

0 

.00 

25 

55 

22.68 

33 

.62 

26 

83 

23.81 

50 

.77 

27 

49 

24.38 

77 

.25 

28 

65 

25.39 

100 

.00 

29 

54 

26.26 

c5h 

io02 

Propyl 

acetate 

B  = 

=  C5H10O3, 

Ethyl  lactate 

(II) 

(37) 

Wt. 

%  B 

15° 

c 

40°C 

7 

(air 

±0.2 

0 

00 

24. 

94 

22.10 

28 

68 

26. 

09 

23.27 

51 

59 

27. 

13 

24.36 

78 

83 

28. 

77 

26.09 

100 

00 

30. 

50 

27.92 

B  = 

C6H6 

(II) 

(37) 

0. 

00 

24. 

94 

22.10 

54. 

97 

27. 

32 

24.23 

100. 

00 

29. 

54 

26.26 

B  = 

C6H 

1202, 

Amy 

formate 

(28) 

c5h„n 

Piperidine 


B  =  C7H8,  Toluene  (I)  (45) 


t,  °C 

7  ±  0.3 

Xb 

=  0 

15.2 

30.71 

46.6 

27.13 

78.4 

23.25 

132.5 

17.31 

XB 

=  H 

14.9 

30.49 

46.6 

26.64 

78.4 

22.95 

132.5 

17.06 

B  =  CjH8. — ( Continued ) 
t,  °C  |  y  +0.3 
=  % 


14.5 

29.63 

46.6 

25.75 

78.4 

22.29 

132.5 

16.37 

xb 

=  1 

15.2 

29.17 

46.6 

25.46 

78.4 

21.66 

132.5 

16.07 

C6H6Br 

Bromobenzene 

B  =  C6H6C1,  Chlorobenzene 
_ (ff) _ 

B  =  C7H8,  Toluene  (67) 


C6H5C1 

Chlorobenzene 
B  =  C6H6  (II)  (37) 


Wt.  %  B 

10°C 

40°C 

7  (air)  ±0.2 

0.00 

34.52 

30.77 

30.18 

32.81 

28.99 

44.54 

28.24 

46.94 

32.09 

71.19 

31.19 

72.67 

27.09 

100.00 

30.21 

26.26 

B  =  C7Hg,  Toluene  (II)  (37) 

0.0 

34.52 

30.77 

21.99 

33.14 

29.54 

51.08 

31.62 

27.99 

77.30 

30.57 

26.95 

100.00 

29.70 

26.19 

C6H5NO2 

Nitrobenzene 


B  =  CeHe, 

55°C  (I)  (2i) 

Wt.  %  B 

7  +ca.  1.5 

0.00 

38.73 

11.85 

34.69 

35.46 

29.27 

52.27 

27.70 

71.77 

25.46 

89.01 

24.27 

100.00 

23.41 

B  =  C7H8,  Toluene,  55°C  (I) 

(21) 

Wt.  %  A 

7  ±ca.  1.5 

0.00 

23.42 

31.62 

25.74 

71.48 

30.67 

91.70 

35.52 

100.00 

37.91 

B 

=  C7H9N,  Methylaniline  (28) 

B 

=  C7H9N,  o-Toluidine  (28) 

B 

=  CgHnN,  Dimethylaniline 

(28) 

B 

=  CgHnN,  Ethylaniline  (28) 

B 

=  C10H16N,  Diethylaniline 

(28) 

c6h6 

B  =  C6H60,  Phenol,  35°C  (II) 


(40) 

Wt.  %  A 

7  (air)  ±0.2 

0.00 

39.28 

24.86 

33.63 

35.18 

32.11 

50.11 

30.43 

100.00 

26.91 

B  =  C6H7N,  Aniline,  20°C  (I) 

(21) 

Wt.  %  A 

7  +ca.  1.5 

0.00 

44.11 

11.41 

39.61 

33.35 

35.31 

88.60 

29.66 

100.00 

29.03 

B  =  C7H8,  Toluene,  18°C  (III) 

(64) 

M  %  A 

7  (air)  ±0.2 

0 

28.59 

20 

28.63 

40 

28.67 

50 

28.69 

60 

28.75 

80 

28.80 

100 

28.94 

Wt.  %  A 

7  (air)  ±0.2 

10.8°C  (II)  (37) 

0.00 

29.61 

24.98 

29.76 

50.07 

29.85 

75.06 

30.02 

100.00 

30.11 

40°C  (II)  (37) 

0.00 

26.19 

24.99 

26.11 

47.69 

26.12 

74.98 

26.15 

100.00 

26.26 

25°C  (I 

II)  (31) 

Wt.  %  A 

y  (air)  ±0.3 

0.00 

27.68 

30.59 

27.95 

66.58 

28.14 

90.72 

28.24 

91.56 

28.22 

100.00 

28.25 

B  =  C-HsO, 

ra-Cresol  (28) 

B  =  C8Hio,  m-Xylene  (28) 


B  =  C9H13N,  Dimethyl-o- 
toluidine,  54.6°C  (I)  (21) 

Wt.  %  B 

y  ±ca.  1.5 

0.00 

23.26 

11.50 

23.48 

23.36 

24.13 

44.07 

25.18 

63.19 

25.95 

76.99 

26.43 

89.56 

26.91 

100.00 

27.92 
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C  6H  a.— (C  ontinued ) 

B  =  CsiHasOe,  Tripalmitin  (I) 
(62) 

t,  °C  |  y  (air)  +0.3 


Wt.  %  B  =  1.98 

39.8 

26.31 

32.2 

27.28 

27.4 

27.95 

Wt.  % 

B  =  4.07 

50.3 

24.93 

40.4 

26.16 

36.5 

26.71 

Wt.  % 

B  =  7.78 

48.9 

25.01 

39.3 

26.32 

29.3 

27.59 

B  =  C&7H110O 

5,  Tristearin 

(62) 


t,  °C  |  y  (air)  +0.3 
Wt.  %  B  =  2.08 


31.3 

27.35 

48.4 

25.17 

25.5 

28.12 

c6h7n 

Aniline 


B  =  CvH8,  Toluene,  20°C  (I) 
(21) 


Wt.  %  B 

y  ±ca.  1.5 

0.00 

44.13 

19.16 

36.89 

39.93 

33.50 

59.05 

31.47 

74.57 

30.12 

100 . 00 

28.68 

B  =  C7H9N,  o- 

-Toluidine,  54°C 

(I)  (21) 

Wt.  %  A 

y  +ca.  0.5 

0.00 

35.78 

16.33 

35.94 

39.91 

36.69 

60.53 

37.28 

82.89 

37.84 

91.67 

38.21 

100.00 

38.50 

B  =  C8HhN,  Dimethylaniline, 

54.7°C  (I)  (2i) 

Wt.  %  B 

y  +  ca.  0.5 

0.00 

38.50 

19.59 

37.00 

46.08 

35.52 

64.42 

34.43 

82.60 

33.33 

100.00 

32.25 

c7h8 

Toluene 


B  =  C7H 

.N 

,  o-Toluidine, 

54.5 

°C 

(I)  (21) 

Wt.  %  A 

y  ±ca.  1.0 

0.00 

35.78 

17.69 

31.51 

58.59 

26.46 

88.84 

24.59 

100.00 

23.45 

B  =  C8H„N 

,  Dimethylaniline, 

O 

O 

C 

(I)  (21) 

Wt.  %  A 

7  ±ca.  0.5 

0.00 

36.51 

12.95 

34.88 

20.86 

33.90 

39.81 

32.10 

59.53 

30.78 

79.24 

29.65 

100.00 

28.68 

B  =  C0HI0O 

2  > 

Ethyl  benzoate, 

25°C 

( 

III)  (31) 

Wt.  %  A 

7  (air)  +0.5 

0.00 

35.26 

15.28 

33.58 

47.32 

30.37 

76.17 

28.92 

100.0 

27.68 

B  =  CJEL 

3N 

,  Dimethyl-o- 

toluidine, 

54.6°C  (I)  (21) 

Wt.  %  B 

7  ±ca.  1.5 

0.00 

23.50 

28.44 

24.53 

53.30 

25.39 

60.12 

25.92 

80.22 

26.71 

100.00 

27.92 

c 

:7h8o 

m 

-Cresol 

B  =  C7H9N 

0 

-Toluidine  (28) 

B  =  C8HnN 

,  Dimethylaniline 

(28) 

C8Hio 

0- 

Xylene 

B  =  CsHio,  m- Xylene  (28) 

B  =  C8Hio,  p-Xylene  (28) 

C8Hio 

771- 

Xylene 

B  =  C8Hio,  p-Xylene  (28) 

B  =  CgHuN,  Dimethylaniline 


B  =  C7H80,  w-Cresol  (28) 


Two  or  More  Solutes 

I2  +  CH3OH  +  KI  (6). 

A  =  Si02;  B  =  CaO;  C  =  Na20,  v.  Vol.  II,  p.  96. 

A  =  CHC13;  B  =  C3H60,  Acetone;  C  =  C6H6  (64). 

A  =  C2H4O2,  Acetic  acid;  B  =  C2H6I;  C  =  C6H6  (64). 
A  =  C3H60,  Acetone;  B  =  C6H6;  C  =  C7H8  (3  7). 


A  =  C4H802,  Methyl  propionate;  B  =  C6H6;  C  =  C7H8  (37)j 
B  =  C6IIio03,  Ethyl  lactate;  C  =  C6H6;  D  =  C7H8  (37). 

A  =  C5H 1 0O2,  Ethyl  propionate;  B  =  CgH6;  C  =  C7H8  (37); 
B  =  C6H6C1;  C  =  C6Ho;  D  =  C7H8  (37). 

A  =  C5H10O2,  Methyl  n-butyrate;  B  =  C5H10O2,  Propyl  ace¬ 
tate;  C  =  C6H6;  D  =  C7H8  (3  7);  C  =  C4H802,  Methyl  propionate; 
D  =  C6H6;  E  =  C7H8  (37). 

A  =  C„HSC1;  B  =  C6H6;  C  =  C7H8  (37). 

VARIATION  OF  SURFACE  TENSION  WITH  AGE  OF 

SURFACE 

From  experiments  on  water  with  the  method  of  the  "vibrating 
jet,”  Bohr  (3)  concludes  that  the  surface  tension  is  constant  after 
the  surface  is  0.06  second  old,  and  that  the  method  gives  no 
evidence  in  favor  of  a  change  prior  to  this  time. 

Data,  obtained  by  the  capillary-height  method,  have  been 
presented  (23>  26,  53)  fn  support  of  the  idea  of  Lenard  (30)  that 
some  pure  liquids  and  salt  solutions  exhibit  higher  values  of  y  at 
periods  of  the  order  of  0.001  to  0.01  second  after  their  formation, 
than  the  static  or  equilibrium  value.  The  evidence  of  these 
elaborate  experiments  suffers  from  the  defect  that  the  variation 
of  the  thickness  of  the  liquid  film  on  the  walls  of  the  capillary  with 
the  time  may  be  great  enough  to  give  rise  to  all  of  the  variations 
observed,  since  the  effective  diameter  of  the  tube  of  liquid  is  less 
at  such  time  intervals  than  later. 

The  surface  tension  of  an  aqueous  solution  of  a  surface-active 
substance  decreases  with  time,  since  the  surface  region  contains 
at  equilibrium  a  larger  concentration  of  the  solute  than  the  phasal 
region.  The  rate  of  decrease  depends  upon  the  concentration  of 
the  solution  and  that  of  the  surface  region,  and  the  diffusion 
coefficient  of  the  solute. 


Variation  of  the  Surface  Tension  of  an  Aqueous  Solution 
of  Decylic  Acid  (0.000064  Mole  per  l)  with  the  Time 
(t  =  20°C)  (18) 


Alin . 

0.0 

0.5 

1.0 

5.0 

8.0 

30.0 

y . 

(72.8)* 

65.7 

62.0 

58.2 

57.6 

56.0 

*  Assumed. 


Effect  of  Time  upon  the  Interfacial  Tension  of  Benzene 
0.001  Mole  per  l  of  Sodium  Oleate  in  Water  at  20°C  (19) 


Min . 

0.0 

0.5 

1.0 

2.01  3.0 

5.0 

7.5 

10.0 

(35.0)* 

14.1 

12.9 

11.9111.0 

10.7 

10.7 

10.7 

*  Assumed. 


EFFECT  OF  NATURE  OF  THE  GAS*  AT  THE  INTERFACE  If 


Liquid 

Gas 

t,  °C 

100  (7G  —  7^)|100(7g  —  yv) 

7  A 

yv 

H20 

Vap. 

20 

0.03s 

(0.0) 

Vap. 

20 

0.2 

(0.0) 

C02 

15 

-1.1 

C02 

18 

-0.83 

C02 

20 

-1.0 

N20 

25.2 

-0.85 

h2s 

15.2 

-1.29 

h2 

20 

0.0 

Various  organic  vapors 

CC14 

C02 

25 

-1.0 

CS2 

C02 

24.8 

-1.0 

CHCL 

C02 

17 

-2.1 

CH3OH 

C02 

17 

-1.5 

c2h6oh 

Vap. 

19 

0.5 

C02 

25.3 

-1.0 

C02 

18 

-1,2 

H2S 

16.1 

-1.3 

N20 

25.1 

-1.0 

Method 

Lit. 

(I) 

(49) 

(I) 

(57) 

(HI) 

(”) 

(I) 

(57) 

(V) 

(55) 

(I) 

(57) 

(I) 

(57) 

(V) 

(55) 

(II) 

(27) 

(I) 

(5  7) 

(I) 

(57) 

(HI) 

(") 

(HI) 

(") 

(I) 

(57) 

(I) 

(57) 

(HI) 

(") 

(I) 

(57) 

(I) 

(57) 

♦ 
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Liquid 

Gas 

t ,  °C 

100(yg  —  yA) 

100(tg  —  7  v) 

Method 

Lit. 

7  A 

yv 

(C2H6)20 

Vap. 

20 

0.3 

(I) 

(49) 

Vap. 

20 

0.4 

(I) 

(57) 

C02 

25.3 

-1.0 

(I) 

(57) 

C02 

15 

-1.3 

(III) 

(U) 

n2o 

25.0 

-0.8 

(I) 

(57) 

c6h6 

Vap. 

20 

0.5 

(I) 

(49) 

Vap. 

18 

0.3 

(I) 

(57) 

C02 

25.1 

-1.0 

(I) 

(57) 

co2 

17 

-1.8 

(HI) 

(") 

H2S 

15.3 

-1.2 

(I) 

(57) 

For  other  values  of  y  (air)  -  y  (vap.),  v.  A-S-Table  and  £-Tablef 

*  Total  pressure  is  one  atm.  except  when  only  vapor  of  the  liquid  is  present 


Variation  with  Pressure  of  the  Gas;  ca.  21°C  (I)  ||  (29) 


Patm. 

7 

Patm . 

7 

cs 

2- Air 

C2H6OH-H2 

1 

32.2 

51 

20.1 

49 

28.8 

155 

18.0 

56 

22.3 

(C2H6 

)20-Air 

CHCL-Air 

1 

16.9 

1 

1 

32 

14.1 

51 

0.830 

141 

8.3 

150 

0.608 

(C2H 

6)2o-h2 

C2H6OH-Air 

1 

17.0 

1 

22.2 

51 

15.7 

24 

20.6 

152 

13.4 

212 

12.1 

(C2H5) 

o 

o 

1 

o 

cs 

C2H5OH-H, 

1 

16.1 

1 

21.3 

24 

11.0 

NOTES 


t  These  data  are  not  to  be  used  for  the  calculation 


.dy 

ofdt’ 


or  any  of  its  derived 


functions  such  as  the  Eotvos  constant,  kjs. 

t  Prepared  from  levo-rotatory  sec.-butyl  carbinol. 

§  No  basis  for  estimation  of  error.  Author  considers  error  to  be  0.5  %  of 
largest  value. 

||  The  density  at  pressure,  P,  assumed  equal  to  that  at  one  atmosphere. 

If  For  m-xylene,  m-cresol,  propionitrile,  butyronitrile  and  aniline,  Renard 
and  Guye  (69)  found  that  7  (air)  =  7  (vapor)  ±1  %. 


**  The  same  apparatus  yields  for  dZ-methyl  hexyl  carbinol:  7100  =  26.7  ? 
and  78o°  =  20.76.  It  is  probable  that  all  of  the  results  are  3  or  4  %  low  due  to 
faulty  calibration. 

ft  There  is  no  basis  for  the  estimation  of  errors. 

II  There  is  no  basis  for  the  estimation  of  errors.  It  is  probable  however  that 
due  to  faulty  calibration  results  are  about  3  or  4  %  low. 

§§  This  work  may  be  more  accurate  than  is  indicated.  The  precision  is  high 
(  i0.2  dyne/cm),  but  as  far  as  can  be  determined  from  the  data  of  other  observers 
the  surface-tension  values  are  frequently  about  0.5  to  1.0  dyne/cm  too  high.  The 
disagreement  may  be  due  to  impurities  in  one  of  the  two  samples  compared  in 
each  case,  or  it  may  be  due  to  errors  inherent  in  the  present  form  of  the  bubble- 
pressure  method. 
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PROPERTIES  OF  THIN  FILMS  AND  SURFACE  LAYERS 

N.  K.  Adam 


Films  of  Metals  on  Glass 

Films  deposited  by  cathode  sputtering,  condensation  from 
metallic  vapor  in  vacuo,  or  by  chemical  deposition  from  solution, 
vary  in  properties  with  the  method  of  deposition,  age  of  the  film, 
heat  treatment,  surrounding  atmosphere,  and  with  any  conditions 
which  affect  the  size  and  closeness  of  packing  of  the  metallic 
aggregates  of  which  these  films  appear  to  be  composed. 

Films  of  nickel  are  almost  amorphous  when  deposited  but  a 
crystalline  structure  is  developed  on  annealing.  The  magnetic 
properties  are  found  only  with  the  crystalline  films  (28). 

The  electrical  conductivity  is  always  smaller  than  in  bulk  metals, 
when  films  are  less  than  2000  A  thick;  it  is  usually  from  one-half  to 
one-fifth  of  the  bulk  conductivity;  it  decreases  gradually  with 
decreasing  thickness  until  a  critical  thickness  is  reached,  when  it 
falls  to  practically  zero. 


Volume  Conductivity,  k,  of  a  Typical  Sputtered  Film  (Pt)c? 
Thickness,  l  (50);  cf.  (20) 


l,  A . 

.  1 12  26 

|  72 

238  | 

600  |  1320 

2450 

k,  ohm'1- cm-1 . 

.  |20|  146o  o  1 233o  o  |226o  o  1 24So  o 1 242o  o  1 256o  o 

Approximate 

Average 

Critical  Thickness 

Metal  |  Pt 

|  Pd 

Au 

|  Cu 

1  Ag  | 

W 

lc,  A . |  70 

|  100 

120 

|  90 

|  300  | 

100 

Lit . i  (4<b  42,  50,  58)  |  (42) 

(42) 

!  (50) 

1  (42>  58)  1 

(58) 

The  temperature  coefficient  of  electrical  resistance  varies 
greatly  with  the  structure  of  the  films.  It  is  always  less  than  that 
of  metals  in  bulk,  and  may  be  negative  (14>  32>  37,  40). 

The  optical  properties  of  metal  films  vary  with  the  state  of 
aggregation  of  the  particles  in  the  film,  with  the  purity  of  the 
metal,  and  with  other  factors.  There  is  a  rapid  change  in  the 
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values  of  the  coefficient  of  absorption  and  refractive  index,  at 
about  the  same  thickness  at  which  the  rapid  fall  of  electrical 
conductivity  occurs  (19>  35>  39>  42). 

Thermoelectric  properties  (27). 

Change  of  resistance  in  magnetic  field  (14>  40). 

Photo-resistance  effect  (9). 


Surface  Layers  on  Mercury 

Approx,  thickness,  l,  determined  optically 


Layer 

Air  |  Oil 

I.  A . 

.  |  16  (23)  1 17.4  to  27.6  (43)  |  10.7  to  22  (43) 

<50  (is) 

The  surface  tension,  y,  of  mercury  when  measured  in  a  vapor  of 
pressure,  p,  becomes  nearly  constant  when  the  area,  A,  per  adsorbed 
molecule  (as  computed  from  the  Gibbs  equation  A  =  —RT 

(d  log  \ 

— dy  )s  t ^  ^aS  decreased  to  ca.  27  A2  in  the  case  of  methyl 
acetate  and  to  ca.  21  A2  in  the  case  of  benzene  (29). 

Films  of  Insoluble  Fatty  Substances  on  Aqueous  Solutions 

The  films  are  one  molecule  thick,  with  the  polar  end  of  the 
molecule  anchored  to  the  water  (L  34).  They  exist  in  the  con¬ 
densed  form  (i.e.,  molecules  in  contact)  at  low  temperatures. 
Measurement  of  the  areas  of  films  containing  a  known  number  of 
molecules  under  different  conditions  give  the  area  of  cross-section 
of  various  atomic  groupings  within  the  molecules,  as  packed  in  the 
films,  within  ca.  3  %. 


Condensed  Films,  Sections  of  Organic  Groups 


Substance  and  group  measured 

Maximum 

o 

section,  A2 

Lit. 

Var.,  hydrocarbon  chain, -CreH2n+1* .  . 

20.4 

(2,  6) 

Amides:  -CONIL . 

Esters  of  long  chain  acids:  -CH2CH2- 

<21 

(2,  5) 

C02Rj . 

Acetates  of  long  chain  alcohols :  -CH2- 

22 

(2,  5,  6) 

C02CH3 . 

23 

(6) 

Alcohols:  -CH2CH2OH . 

21.6 

(2,  6,  34) 

Saturated  acids:  -CH2CHiC02H . 

20.4  or  25.lt 

(1,  2,  6,  34) 

Isooleic  acid:  -CII=CHCO.>H . 

20.4  or  28. 7t 

(2) 

Ethyl  isooleate:  -CH  =CHC02C2H6. . 
Benzene  ring  _L  to  surface:  -C6H4- 

28.7 

(5) 

(OH),  (NH2)  or  (OCHs) . 

23.8 

(4) 

Acetanilide:  -C6H4-NHCOCH3 . 

28.2  or  25. 8§ 

(4) 

Acetamides:  -CH2NHCOCH3 . 

20.4  or  24. 2§ 

(6) 

Urea  derivatives:  -NHCONH2 . 

20.4  or  25. 5§ 

(2,  5,  6) 

Triglycerides . 

63 

(2,  34) 

Pentaerythritol  tetrapalmitate . 

100 

(6) 

Glycol  dipalmitate . 

42 

(2) 

Cholesterol . 

39 

(36) 

Hydrolecithin . 

53 

(36) 

*  n  >  13.  t  R  is  CH,,  C2H6,  or  C3H5. 

t  Two  packings  depending  on  acidity  of  solution. 


§  Two  packings  stable  above  and  below  a  transition  temp. 

Transition  Temperatures  between  Two  Forms  of  Condensed  Film 

(2,  4,  5,  6) 

Compressibility  of  a  film  of  stearic  acid  in  condition  of  close 
packed  chains  is  ca.  0.5  %  for  an  increase  in  compression  of  10 
dyne/ cm.  Calculated  on  the  thickness,  this  is  approximately  the 
same  as  for  the  substance  in  bulk  (2). 

Expanded  Films 

Rise  of  temperature  causes  a  sudden  increase  in  area,  at  tem¬ 
perature  9  (about  10°C  is  generally  required  for  completion  of  the 
change).  The  close  packed,  vertically  oriented  structure  is 
destroyed.  Expanded  films  are  analogous  either  to  liquids,  tend¬ 
ing  (when  one  chain  only  is  present  in  the  molecules)  to  48  A2 
per  molecule  at  no  compression,  or  to  gases  under  high  compression. 


Both  forms  have  much  greater  compressibility  than  condensed 
films,  9,  the  temperature  of  half  expansion  under  1.4  dyne/cm 
compression,  increases  by  about  10°  near  0°  and  about  7°  near 
60°C,  on  adding  one  carbon  atom  to  the  hydrocarbon  chain.  (The 
increase  in  9  is  less  than  this  if  several  chains  are  present.)  6  also 
depends  on  the  nature  of  the  end  group  of  the  molecule  and  on 
the  substances  dissolved  in  the  water.  9  is  raised  slightly  by 
compressing  the  film. 


Substance 

C 

atoms 

in 

chain 

Surface 

9,  °C 
at  1.4 
dyne/ 
cm 

State* 

Lit. 

Laurie  acid . 

12 

dil.  HC1 

<0 

1 

(3,  8) 

Tridecylic  acid . 

13 

dil.  HC1 

<0 

1 

(3,  8) 

Myristic  acid . 

14 

dil.  HC1 

9 

1 

(3,  8) 

Palmitic  acid . 

16 

dil.  HC1 

28.5 

(3,  8) 

Stearic  acid . 

18 

dil.  HC1 

46 

(3) 

Eicosoic  acid . 

20 

dil.  IIC1 

57.5 

(6) 

Behenic  acid . 

22 

dil.  HC1 

72.5 

(3) 

Methyl  palmitate . 

16 

H20 

27.5 

gi 

(3) 

Ethyl  palmitate . 

16 

h2o 

13 

gi 

(3,  8) 

Hexadecyl  alcohol . 

16 

h2o 

46 

(6) 

Palmitonitrile . 

16 

h2o 

6.5 

1 

(5) 

a-Bromopalmitic  acid. . . . 

16 

dil.  HC1 

3 

1 

(5) 

Hexadecylphenol . 

16 

H20 

55 

(4) 

Palmitic  amide . 

16 

h2o 

36 

(S) 

Palmitic  aldoxime . 

16 

h2o 

33.5 

(5) 

Hexadecyl  urea . 

16 

h2o 

48.5 

(5) 

*  State  of  expanded  film,  1  =  liquid,  g;  =  imperfect  gas. 


Evaporation  in  Two  Dimensions,  “Gaseous”  Films 

At  very  low  “pressures,”  expansion  to  a  “vapor  state”  occurs. 
Above  areas  of  5000  A2,  the  “pressure”  obeys  approximately  the 
equation,  FA  =  1.37271  ( F  =  “surface  pressure,”  A,  area  per 
molecule  in  A2). 

Between  5000  and  100  A2  the  films  behave  either  as  “imperfect 
gases”  or  as  “vapors”  in  contact  with  “liquid.”  There  is  a 
critical  temperature  for  each  substance  below  which  there  is  a 
constant  two-dimensional  “vapor  pressure,”  Fc  (7). 


“Surface  Vapor  Pressures”  at  15°C 


On  dilute  HC1 

On  water 

F e 

Fc 

Substance 

dyne/cm 
+  ca.  0.02 

Substance 

dyne/cm 
±  ca.  0.02 

Tridecylic  acid . 

0.30 

Palmitonitrile . 

0.15 

0.105 

Myristic  acid . 

0.19 

Margaronitrile . 

Pentadecylic  acid.  .  . . 

0.11 

Stearonitrile . 

0.035 

Palmitic  acid . 

0.04 

Tetradecyl  alcohol . . 
Hexadecyl  alcohol. . . 

0.12 

0.015 

Films  Adsorbed  at  the  Surface  of  Aqueous  Solutions 

These  are  usually  one  molecule  thick  (34).  The  Gibbs  equation 
may  be  written  — -p —  =  f^T’  where  A  1S  the  area  (in  A2) 

which  contains  one  adsorbed  molecule,  a2  the  activity  of  the 
solute  ( =  its  mole  fraction  in  the  case  of  ideal  solutions),  and  F, 
the  difference  between  the  actual  surface  tension  of  the  solution 
and  that  which  it  would  have  if  adsorption  could  be  prevented, 
usually  taken  as  the  surface  tension  of  the  pure  solvent. 

For  the  following  substances,  up  to  5  dyne/cm,  F  obeys  the 
equation  FA  =  1.37271  within  10%  (phenol  within  25%).  From 
10  to  30  dyne/cm,  FA  =  FB  +  1.37271  k,  B  being  approximately 
the  area  filled  by  the  molecules  and  k  a  constant  for  each  sub¬ 
stance,  which  is  greater  the  less  the  cohesion  between  the  adsorbed 
molecules. 
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47? 


Substance 
Phenol . 

n-Butyric  acid. . . . 
n-Valeric  acid.  .  .  . 
?i-Caproic  acid. . . . 
w-Capric  acid.  .  .  . 
Isoamyl  alcohol. . 
rferh-Butyl  alcohol 
Sucrose . 


Interface 

B,  A2  per 

molecule 

k 

Lit. 

H2O  or  salt 
soln.-air 

(19) 

0.57 

(22) 

H2()-air 

24.3 

.73 

(49,  50.5) 

II20-air 

24.3 

.63 

(49,  50.5) 

H20-air 

24.3 

.43 

(49,  50.5) 

H20-air 

24-25 

.35 

(49,  50.5) 

H20-air 

22.4 

.59 

(49,  50.5) 

II20-Hg 

24.0 

.52 

(49,  50.5) 

H20-Hg 

72.7 

1.00 

(49,  50.5) 

Films  of  w ater  adsorbed  at  the  surface  of  salt  solutions,  where  the 
salt  raises  the  surface  tension  of  the  solvent  are  discussed  in  (21,  24). 

Equilibrium  data  for  fatty  substances  in  bulk,  in  contact  with 
films  are  given  in  (13). 


Soap  Films 

The  stable  condition  of  laminae  of  sodium  or  potassium  oleate 
solutions,  with  or  without  added  glycerol  or  fluorescent  dyes,  is  a 
stratified  condition,  the  film  being  built  up  of  superposed  unit 
layers  each  of  a  thickness  50  ±  10  A  (3°>  41,  59).  The  thinnest 
and  most  stable  “black”  soap  film  consists  of  one  layer  of  this 
thickness,  with  excess  liquid  collected  in  droplets  locally. 

1  he  electrical  conductivity  of  soap  solutions  containing  a  small 
percentage  of  glycerol  and  potassium  nitrate  is  the  same  as  that  of 
the  liquid  in  bulk  down  to  120  A  thickness  (44).  In  the  absence  of 
glycerol  and  potassium  nitrate,  the  electrical  conductivity  increases 
at  thicknesses  <ca.  3000  A  and  at  120  A  may  be  4  to  8  times  that 
of  the  liquid  in  bulk. 

The  surface  tension  of  stable  soap  films  is  unchanged  down  to 
120  A  thickness. 


Miscellaneous 

Thickness  of  the  film  of  contamination  required  to  affect  the 
power  of  a  surface  to  be  wetted  by  water  is  approximately  10  A  (ls). 

Thickness  of  the  vitreous  layer  produced  on  a  calcite  surface  by 
nolishing  is  5  000-10  000  A  (4  2). 


The  minimum  thickness  of  coherent  celluloid  films  as  determined 
optically  is  10  to  15  A  (4  °) ;  but  the  weight  of  thin  celluloid  films  is 
much  greater  than  corresponds  to  their  “thickness”  determined 
optically  (33). 

Rate  of  formation  of  tarnish  films  on  metallic  surfaces  (54»  55). 

Rate  of  combination  of  halogens  with  silver  films  (25). 

Rate  of  passage  of  gas  through  collodion  and  soap  films  (4  6>  l  7). 

The  thickness  of  the  film  of  Pt  on  a  lead  cathode  which  appreci¬ 
ably  hinders  electrolytic  reduction  is  about  2  A  (53). 
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Mineralchemie,  page  191  of  Vol.  4  of  the  1918  edition.  The  Key 
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z.  B.  64V,  31 :  253;  22,  Verslag  koninklijke  Akademie  van  Weten¬ 
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B  vorausgesetzt,  wenn  sie  Bucher,  oder  eine  andre  nicht  periodische 
Veroffentlichung  bezeichnet.  Die  Bandnummer  wird  durch 
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gebraucht,  um  anzuzeigen,  dass  es  eine  “private  Mitteilung”  ist. 

KEY  TO  THE  PERIODICALS 
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PASTE  ON  INSIDE  COVER 


Key  Numbers  of  Elements 


Ag  Al  As  Au 
32  55  13  33 


B  Ba  Be  Bi  Br 
64  79  75  15  5 


C  Ca  Cb  Cd  Ce 
16  77  51  29  59 


Cl  Co  O  Cs  Cu 
4  44  47  85  31 


Dy  Er  Eu  F  Fe 
67  69  64  3  43 


Ga  Gd  Ge  G1  H 
25  65  20  75  2 


Rf  Hg  Ho  I  In 

73  30  68  6  26 


Mg  Mn  Mo  N 
76  42  47  11 


Na  Nb  Nd  Ni  0 
82  51  61  45  1 


Os  P  Pb  Pd 
35  12  23  41 


Pr  Pt  Ra  Rb 
60  37  80  84 


Rh  Ru  S  Sa 
40  39  8  63 


Sb  So  Se  Si  Sn 
14  66  9  18  22 


Sr  Ta  Tb  Te  Th 
78  52  66  10  24 


Ti  T1  Tm  U  V 
19  27  70  49  50 


It  K  La  Li  Lu 

36  83  58  81  72 


W  Y  Yb  Zn  Zr 
48  57  71  28  21 


ERRATA 


VOLUME  I 


Page 

184  No.  481.  For  CH3.CH:NOH  read  (CH3)2C:NOH. 

185  No.  569.  For  Furfural  read  Furfurane. 

201  No.  1575.  For  (CH3CHOHCO)2  read  (CH3CH0HC0)20. 

^36  Nos.  3727,  3728,  3728.1.  For  o-,  m-,  p-CH3(CH2)2CsH4CH3 
read  o-,  m-,  p-(CH3)2CHC6H4CH3,  respectively. 

298  Neurine  perchlorate,  1104.  Delete  item. 


Page 

375  Germany.  Hessen  and  Adjoining  Regions,  Lit.  Column. 

For  (41)  read  (42).  (Occurs  twice). 

376  Japan.  Second  line  from  bottom.  For  Mikko-Yumoto  read 

Nikko-Yumoto. 

377  N.  Naegite.  For  [Japan]  (42)  read  [Japan]  (41). 

381  Japan.  Lit.  Column.  For  (42)  read  (41). 

381  (41)  Ishizu,  After  "The  Mineral  Springs  of  Japan”  insert  Imp.  Hygieni. 

Lab.,  Tokyo. 


ERRATA 
VOLUME  II 


Page 

86  Electrical  Resistivity.  Zirconia.  For  12  X  107  read 
1.2  X  103. 

130  Second  equation.  For  0.08  read  0.08A. 

131  Table  B.  First  Column,  eighth  line  from  bottom.  For 

Japan,  Chihuko  read  Japan,  Chikuho. 


Page 

235  CORDAGE  FIBERS.  After  Relative  Strengths  insert  oi 

Twisted  Thread  or  Rope. 

236  Physical  Properties.  Third  column.  After  Breaking 

strain  per  strand,  for  g  read  gr. 


ERRATA 
VOLUME  III 


Page 

11  Above  NH3,  Ammonia  insert  NO,  Nitric  oxide,  v.  p.  14. 

43  Fig.  1.  Add  (2,s)  Andrews,  5,  40:  544;  86  and  (43.5) 
Sawyer,  Proc.  Maine  Soc.  Civil  Eng.,  1:  27;  11. 

79  NaOH  at  30°C,  22%  solution.  For  1.2454  read  1.2354. 

164  No.  570.  For  *4  =  read  d\  = 
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205  Column  I.  Interchange  symbols  W  and  Tl. 

259  H2S.  Second,  fourth,  and  sixth  columns.  For  10-6  X  K 
read  10-4  X  K. 

264  N204.  Column  3.  For  78.5  read  87.  Column  4.  For 

0.016  read  0.017. 

311  N2O4  B  =  HNO3.  For  78.5  read  87. 


International  Critical  Tables  Volume  rv 
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